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Curriculum Brief 
 

A full review of the revised documents themselves is necessary in order to grasp the full 
extent of revisions; however, the following lines give a flavour of some of the key changes 
made within each subject: 
 
Art and Design 
Working sustainably as well as creatively requires awareness of the provenance of materials and 
their safe disposal. Art can interpret ideas from other areas of the curriculum and include community 
collaboration. A diversity of artists including indigenous perspectives are researched, often 
highlighting sustainability issues.  

Citizenship 
Citizenly engagement is advocated including approaches such as action competence that support 
student-led investigations leading to action in support of a positive future. Rights and responsibilities 
at individual and corporate level are also highlighted. 

Design Technology 
Sustainability is considered at all stages of the design process, the circular economy is emphasised 
as is the need to involve end-users in the design process. Cooking takes account of the impact of 
different foodstuffs. Existing links to Mathematics and Science are expanded to other subjects.  

English 
We emphasise the role of criticality more directly; stories and poetry are a lens for critiquing society 
and we recommend that teachers seek authors who present a diversity of perspectives and address 
the root causes of inequality and ecological destruction. Specific revisions include authentic letter-
writing tasks such as to decision-makers and speaking skills that include expressing one’s own 
feelings.   

Geography 
This acknowledges the accelerating nature of climate change and biodiversity loss; creative 
expression is included to support emotional responses. A significant change is that the labels 
‘physical’ and ‘human’ geography have been removed; this is because they reinforce an artificial 
separation between human activity and the rest of the natural world. 
 
History 
Human-environment interactions are among the historical themes suggested under Key Stage 3 
while at KS4, all thematic should studies should include an environmental perspective. Indigenous 
perspectives on Europe’s colonial past and issues of land ownership and power relations are 
included, as is the Anthropocene. 
 
PSHE  
Here we advocate for safe and effective teaching that will support students to reflect upon values 
and feelings related to the environment and climate and develop their autonomy to make decisions 
and contribute to positive action both as an individual and as a member of a community. 
 
Religious Studies 
The spiritual and moral dimensions of human-nature connectedness are explored from the 
perspectives of institutional religions, indigenous religions, personal spiritualities and secular ethical 
positions to understand the importance of their impact on the physical and psychological well-being 
of communities and individuals. 

 



 

Science 
The knowledge within Science is interconnected more effectively with the wider curriculum and 
students’ lives. As well as understanding processes, we focus on the practical implications of these 
including the effects on – and of – our actions. Scientific methods of enquiry are understood in 
relation to values and alternative ways of knowing are critiqued.  

 
The current D&T curriculum includes an appendix in which links are shown with specific 
aspects of Mathematics and Science. We felt this was a useful way of conveying potential 
connections right across the curriculum and so we have added similar appendices to all 
subjects. It should be noted that these do not reflect recommendations from subject 
specialists, rather they are simply suggestions that often became apparent only by working 
across multiple subjects in a concentrated period; as such they appear in square brackets.  

  



 

 
The content for art and design GCSEs 

 
Introduction 

1. The GCSE subject content sets out the knowledge, understanding and skills common 
to all GCSE specifications in a given subject. Together with the assessment objectives it 
provides the framework within which awarding organisations create the detail of their 
specifications, so ensuring progression from key stage 3 national curriculum requirements 
and the possibilities for development into A level. 

 

Subject aims and learning outcomes 
2. GCSE specifications in art and design must encourage students to: 

 
• actively engage in the creative process of art, craft and design in order to 

develop as effective and independent learners, and as critical and reflective 
thinkers with enquiring minds 

• develop creative, imaginative interrelated and intuitive capabilities when 
exploring and making images, artefacts and products 

• become confident in taking risks and learn from experience when exploring and 
experimenting with ideas, processes, media, materials and techniques while 
remaining mindful of the potential harms of different materials (eg acrylic 
paint) 

• develop critical understanding through investigative, analytical, experimental, 
practical, collaborative, technical and expressive skills 

• develop and refine ideas and proposals, personal outcomes or solutions and 
personal expression with increasing independence  

• acquire and develop technical skills through working with a broad range of 
media, materials, techniques, processes and technologies with purpose and 
intent while being mindful of their wider impact develop knowledge and 
understanding of art, craft and design in historical and contemporary contexts, 
societies and cultures including the role of indigenous cultures and peoples 

• develop an awareness of the different roles and individual work practices 
including indigenous practices evident in the production of art, craft and 
design in the creative and cultural industries 

• develop and demonstrate an awareness of the purposes, intentions, functions and 
wider impacts of art, craft and design in a variety of contexts and as appropriate to 
students’ own work 

• demonstrate safe working practices in art, craft and design including how to create 
work with responsibly-sourced materials



 

Subject content 
3. GCSE specifications in art and design must require students to learn through 
practical experience and demonstrate knowledge and understanding of sources that 
inform their creative intentions. Intentions should be realised through purposeful 
engagement with visual language1, visual concepts, media, materials and the application 
of appropriate techniques and working methods. 

 
4. GCSE specifications in art and design must require students to develop and apply 
relevant subject-specific skills in order to use visual language to communicate personal 
ideas, meanings and responses. 

 
5. GCSE specifications in art and design must require students, over time, to reflect 
critically upon their creative journey, and its effectiveness in relation to the realisation of 
personal intentions. 

 
6. Students can work entirely in digital media or entirely in non-digital media, or in a 
mixture of both, provided the aims and assessment objectives are met. 

 
Knowledge and understanding 

7. GCSE specifications in art and design must require students to demonstrate the 
knowledge and understanding listed below through practical application of skills to realise 
personal intentions relevant to their chosen title(s) and related area(s) of study. 

 
8. GCSE specifications in art and design must require students to know and 
understand how sources inspire the development of ideas. For example, drawing on: 

 
• the work and approaches of artists, craftspeople or designers from 

contemporary and/or historical contexts, periods, societies and 
cultures 

• contemporary and/or historical environments, situations or issues including 
gender and colonisation.  

• other relevant sources researched by the student in the chosen qualification 
title and area(s) of study including links to other areas of the curriculum 

• the ways in which meanings, ideas and intentions can be communicated that 
transcends disciplinary and cultural boundaries through visual and tactile 
language, using formal elements, including: 

• colour 

• line 

• form 

1 Visual language in this document is defined as including formal elements, media, materials, tools, processes and 
technology as well as various methods of communication other than visual such as tactile and sensory



 

• tone 

• texture 

• the characteristics, properties, origins, effects and wider impact of using 
different media, materials, techniques and processes (including the circular 
economy), and the ways in which they can be used in relation to students’ own 
creative intentions and chosen area(s) of study as well as the impact on the 
environment. 

• the different purposes, intentions and functions of art, craft and design in a 
variety of contexts, including enhancing wellbeing and addressing 
local and global issues and community collaboration, as appropriate 
to students’ own work 

Skills 

9. All students engaging with GCSE art and design specifications must demonstrate 
the ability to: 

 
• develop their ideas through investigations informed by selecting and critically 

analysing sources 

• apply a critical understanding of relevant practices and processes 
(design thinking) in the creative and cultural industries to their work 

• refine their ideas as work progresses through experimenting with media, 
materials, techniques and processes 

• record their ideas, observations, insights and independent judgements, visually 
and through written annotation, using appropriate specialist vocabulary, as work 
progresses 

• use visual language critically as appropriate to their own creative intentions and 
chosen area(s) of study through effective, safe and responsible use of: 

• media 

• materials 

• techniques 

• processes 

• technologies 

• use drawing skills for different needs and purposes, appropriate to the 
context2 

• realise personal intentions through the sustained application of the 
creative process 

2 All Students must use drawing to support the development process within each chosen area of study. 
Students are not required to demonstrate technical mastery of drawing skills unless this is relevant to their 
area of study.



 

Qualification titles 

10. GCSE specifications in art and design must require students to develop and apply 
the knowledge, understanding and skills (set out in sections 8 and 9 above) in ways 
relevant to the recognised progression routes for the subject. To ensure transparency for 
end users, separate GCSE art and design qualification titles must be used which 
correspond to these routes. 

 
11. The approved list of GCSE art and design qualification titles are: 

 
• art and design (art, craft and design) 

• art and design (fine art) 

• art and design (graphic communication) 

• art and design (textile design) 

• art and design (three-dimensional design) 

• art and design (photography) 

• art and design (critical and contextual studies) 

 
12. Awarding organisations offering GCSEs in art and design must provide students a 
choice of at least three titles. This must include the qualification title ‘Art, craft and 
design’, which is the broad course of study, and to ensure students have access to this, 
awarding organisations must offer at least two other qualification titles from the above list. 

 
13. Each title will be recognised as a distinct art and design GCSE qualification, and 
must use the titling conventions specified above on all relevant documentation. 

 
Titles and areas of study 

14. The GCSE specifications for art and design developed by the awarding bodies 
must ensure that the knowledge, skills and understanding detailed in sections 8 and 9 
(above) are clearly focused to be relevant to each title and the areas of study within each 
title. 

 
15. For each title, the list of areas of study must be included in specifications. 
Awarding organisations may include further areas of study as long as they are of 
comparable breadth and depth to those listed and are clearly relevant to the title. 

 
16. Work for assessment produced by students may include aspects of more than one 
of the areas of study within each title.



 

Art, craft and design 
 
17. This title is designed to promote learning across a variety of experiences and 
through various processes, tools, techniques, materials and resources to generate 
different kinds of evidence of working and outcomes. The emphasis is on an increased 
breadth of approach commensurate in demand with the other titles. This title offers 
flexibility in content and approach and the opportunity to explore and create work 
associated with areas of study from at least two titles listed below. 

 
18. Students must explore practical and relevant critical and contextual sources such 
as the work of historical and contemporary artists, craftspeople and designers and the 
different purposes, intentions and functions of art, craft and design as appropriate to their 
own work. 

 
19. Specifications must require students to demonstrate the ability to realise creative 
intentions relevant to areas of study drawn from at least two of the following titles: 

 
• Fine art 

• Graphic communication 

• Textile design 

• Three-dimensional design 

• Photography 

• Critical and contextual studies 

20. For art, craft and design, specifications must require students to demonstrate the 
knowledge, skills and understanding set out in paragraphs 8 and 9 through areas of 
study relevant to their chosen titles. 

 
Fine art 

 
21. This title is defined here as that aspect of art, craft and design where work is 
developed primarily for aesthetic, intellectual or purely conceptual purposes rather than 
purposes that have a necessarily practical function. 

 
22. Students must explore practical and relevant critical and contextual sources such 
as the work of historical and contemporary fine artists and the different purposes, 
intentions and functions of fine art as appropriate to their own work. 

 
23. Students must demonstrate the ability to work creatively and sustainably with 
processes and techniques appropriate to the chosen area study such as: painting 
(various media); drawing (various media); printing (e.g. screen printing; etching; aquatint; 
lithography; block printing); stencils; carving; modelling; constructing; mosaic; mobiles; 
environmental art; graffito; kinetic media; light based media; digital media; mixed media.



 

24. Specifications offering this title must require students to demonstrate the 
knowledge, skills and understanding set out in paragraphs 8 and 9 through areas of 
study relevant to their chosen title. Areas of study include: 

 
• Drawing 

• Installation 

• Lens-/Light-based media 

• Mixed media 

• Land art 

• Printing 

• Painting 

• Sculpture 

25. Work is not limited to one area of study. 
 

Graphic communication 
 
26. This title is defined here as the process of creating primarily visual material to 
convey information, ideas and emotions through the use of graphic elements such as 
colour, icons, images, typography and photographs. 

 
27. Students must explore practical and relevant critical and contextual sources such 
as the work of historical and contemporary graphic designers and the different purposes, 
intentions and functions of graphic communication as appropriate to their own work. 

 
28. Students must demonstrate the ability to work creatively and sustainably with 
processes and techniques appropriate to the chosen area study such as: computer 
aided design; web design, apps and games; letterforms; typography; drawing; book 
illustration; print; photography and package design. 

 
29. Specifications offering this title must require students to demonstrate the 
knowledge, skills and understanding set out in paragraphs 8 and 9 through areas of 
study relevant to their chosen title. Areas of study include: 

 
• Advertising 

• Communication Graphics 

• Design for Print 

• Illustration 

• Interactive Design (including web, app and game) 

• Multi-media 

• Package Design



 

• Signage 

• Typography 

30. Work is not limited to one area of study. 
 

Textile design 
 
31. This title is defined here as the creation of designs and products for woven, 
knitted, stitched or printed fabrics and involves an understanding of fibres, yarns and 
fabrics. 

 
32. Students must explore practical and relevant critical and contextual sources such 
as the work of historical and contemporary textile designers and makers, as well as the 
different purposes, intentions and functions of textile design as appropriate to their own 
work. 

 
33. Students must demonstrate the ability to work creatively and sustainably with 
processes and techniques appropriate to the chosen area study such as: weaving, 
surface printing (block, screen or digital), pattern making, pattern cutting, embroidery 
(machine or hand), knitting, batik, appliqué and collage. 

 
34. Specifications offering this title must require students to demonstrate the 
knowledge, skills and understanding set out in paragraphs 8 and 9 through areas of 
study relevant to their chosen title. Areas of study include: 

 
• Constructed textiles 

• Digital Textiles 

• Dyed fabrics 

• Printed fabrics 

• Fashion design 

• Installed Textiles 

• Soft furnishings 

• Stitched and/or embellished textiles 

35. Work is not limited to one area of study. 
 

Three-dimensional design 
 
36. This title is defined here as the design, prototyping and modelling or making of 
primarily functional and aesthetic consumer products, objects, and environments. 

 
37. Students must explore practical and relevant critical and contextual sources such 
as the work of historical and contemporary three-dimensional designers and makers, as



 

well as the different purposes, intentions and functions of three-dimensional design as 
appropriate to their own work. 

 
38. Students must demonstrate the ability to work creatively and sustainably with 
processes and techniques appropriate to the chosen area study such as: computer-aided 
design, model- making; prototyping; constructing; assembling. An understanding of the 
relationship between form and function is essential. 

 
39. Specifications offering this title must require students to demonstrate the 
knowledge, skills and understanding set out in paragraphs 8 and 9 through areas of 
study relevant to their chosen title. Areas of study include: 

 
• Architectural design 

• Interior design 

• Product design 

• Exhibition design 

• Environmental/landscape design 

• Sculpture 

• Design for theatre, film and television 

• Jewellery and body adornment 

• Ceramics 

40. Work is not limited to one area of study. 
 
Photography 

 
41. This title is defined here as the practice of creating durable static or moving 
images by recording light with light-sensitive materials such as photographic film or 
digitally by means of an image sensor. 

 
42. Students must explore practical and relevant critical and contextual sources such 
as the work of historical and contemporary photographers and the different purposes, 
intentions and functions of photography as appropriate to their own work. 

 
43. Students must demonstrate the ability to work creatively and sustainably with 
processes and techniques appropriate to the chosen area study such as: photograms; 
pin hole cameras; film (chemical) processes; digital processes; time-lapse photography; 
stop-frame animation; installation; film; video; animation; photomontage; digital 
manipulation of images. 

 
44. Specifications offering this title must require students to demonstrate the 
knowledge, skills and understanding set out in paragraphs 8 and 9 through areas of 
study relevant to their chosen title. Areas of study include:



 

• Documentary photography 

• Photo-journalism 

• Studio photography 

• Location photography 

• Experimental imagery 

• Installation 

• Moving image: film, video and animation. 
45. Work is not limited to one area of study. 

 
Critical and contextual studies 

 
46. This title is defined here as the critical analysis, interpretation and reflective 
appraisal from a contemporary perspective of the work of artists, craftspeople and 
designers. 

47. Students must demonstrate the ability to analyse critically, and interpret the work 
of artists, craftspeople and designers taking into account the context (e.g. historical, 
cultural, social, economic, political) of their production in order to understand meanings, 
purposes, relationships and influences. Students must choose appropriate methods and 
media to communicate their responses and to demonstrate their knowledge and 
understanding of their chosen area of study. 

 
48. Students must demonstrate the ability to work creatively and sustainably 
with processes and techniques appropriate to the chosen area study. 

49. Specifications offering this title must require students to demonstrate the 
knowledge, skills and understanding set out in paragraphs 8 and 9 through areas of 
study relevant to their chosen title. Areas of study include: 

• Artists, craftspeople and designers 

• Genres 

• Movements 

• Themes, concepts and ideas in art, craft and design 

• Contemporary art, craft and design 

• Popular culture 

• The human form 

• Still life 

• Designed objects 

• Landscape 

• Natural forms 
50. Work is not limited to one area of study.



 

Appendix 1 
 
[Links to other curriculum areas] 
Students should be aware of how design and technology links to issues covered in 
other parts of the curriculum, for example: 

 
Table 1 (illustrative examples only) 

 
Ref        Knowledge and skills 

requirements 
Examples of Art application 

1 Geography 
a Resources and their sustainable 

use 
Balancing creativity a sustainability by 
developing knowledge of materials and to 
build the research skills necessary to 
understand the life cycle of materials. 

 b Use creative/cultural media, e.g. 
fine art, music, dance or drama, 
either individually or in 
collaboration with others, to 
explore and interpret 
geographical information, 
concepts, relationships and/or 
issues 

Draw inspiration from subject areas to 
build deep transdisciplinary links, 
enabling   from other subjects to manifest 
and be expressed through Art. 

2 History  

a The relationship between 
people and their 
environment through the 
study of a particular site 
in its historical context 

Deepen understanding of how sources 
inspire the development of ideas by 
exploring the different purposes, 
intentions and functions of art in a variety 
of contexts, including enhancing 
wellbeing and addressing local and global 
issues and community collaboration. 

b One thematic study involving the 
study of people and their 
environments, events and 
developments drawn from all 
three eras defined above. It 
should also draw on earlier 
times, reaching back to at least 
to the Stone Age. This unit offers 
an ideal opportunity to consider 
the connections between the 
past, present and future, by 
focusing on a theme which has 
resonance for us today, such as 
migration, energy or food.    
 

 

Explore the role of Art in sharing an 
understanding of different historical 
backgrounds and time periods. 



 

3 Design & technology  

a Demonstrate an ability to write a 
design brief and specifications 
from their own and others’ 
considerations of human and 
nonhuman needs, wants, 
interests and environmental 
considerations 
 

Become confident in taking risks and 
learn from experience when exploring and 
experimenting while remaining mindful of 
the potential harms of different materials  

 4 Science  
a Life cycle assessment and 

recycling to assess 
environmental impacts 
associated with all the stages of 
a product's life 

Understanding product life cycles, 
enabling informed and justifiable choices 
of resource selection and how they can be 
utilised within the context of a circular 
economy. 

b The viability of recycling of 
certain materials, identifying the 
potential for materials to enter 
the circular economy and other 
materials as substitutes such as 
seaweed and fungal mycelium 
instead of plastics 
 

the characteristics, properties, origins, 
effects and wider impact of using 
different media, materials, techniques 
and processes (including the circular 
economy), and the ways in which they 
can be used in relation to students’ own 
creative intentions and chosen area(s) of 
study as well as the impact on the 
environment. 
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Curriculum Brief 

 
A full review of the revised documents themselves is necessary in order to grasp the full extent of 
revisions; however, the following lines give a flavour of some of the key changes made within each 
subject. The subjects are listed in alphabetical order: 
 

Design Technology 
Sustainability is considered at all stages of the design process, the circular economy is 
emphasised, as is the need to involve end-users in the design process. Cooking takes 
account of the impact of different foodstuffs. Existing links to Mathematics and Science are 
expanded to other subjects.  

Art and Design 
Working sustainably as well as creatively requires awareness of the provenance of 
materials and their safe disposal. Art can interpret ideas from other areas of the curriculum 
and include community collaboration. A diversity of artists including indigenous perspectives 
are researched, often highlighting sustainability issues.  

Citizenship 
Citizenly engagement is advocated including approaches such as action competence that 
support student-led investigations leading to action in support of a positive future. Rights 
and responsibilities at individual and corporate level are also highlighted. 

English 
We emphasise the role of criticality more directly; stories and poetry are a lens for critiquing 
society and we recommend that teachers seek authors who present a diversity of 
perspectives and address the root causes of inequality and ecological destruction.  
Alongside that English Literature has the potential to connect people and groups of people 
through providing a means for vicarious experience which can lead to the development of 
empathy. Specific revisions include authentic letter-writing tasks such as to decision-makers 
and speaking skills that include expressing one’s own feelings.   

Geography 
This acknowledges the accelerating nature of climate change and biodiversity loss; creative 
expression is included to support the healthy articulation of emotional responses. A 
significant change is that the labels ‘physical’ and ‘human’ geography have been removed; 
this is because they reinforce an artificial separation between human activity and the rest of 
the natural world.  

History 
Human-environment interactions are among the historical themes suggested under Key 
Stage 3 while at Key Stage 4, all thematic studies should include an environmental 
perspective. Indigenous perspectives on Europe’s colonial past and issues of land 
ownership and power relations are included, as is the Anthropocene.  
 
PSHE  
Here we advocate for safe and effective teaching that will support students to reflect upon 
values and feelings related to the environment and climate and develop their autonomy to 
make decisions and contribute to positive action both as an individual and as a member of a 
community. 



 

Religious Studies 
The spiritual and moral dimensions of human-nature connectedness are explored from the 
perspectives of institutional religions, indigenous religions, personal spiritualities and secular 
ethical positions to understand the importance of their impact on the physical and 
psychological well-being of communities and individuals. 

Science 
The knowledge within Science is interconnected more effectively with the wider curriculum 
and students’ lives. As well as understanding processes, we focus on the practical 
implications of these including the effects on – and of – our actions. Scientific methods of 
enquiry are understood in relation to values and alternative ways of knowing are explored? 

 
The current D&T curriculum includes an appendix in which links are shown with specific 
aspects of Mathematics and Science. We felt this was a useful way of conveying potential 
connections right across the curriculum and so we have added similar appendices to all 
subjects. It should be noted that these do not reflect recommendations from subject 
specialists, rather they are simply suggestions that often became apparent only by working 
across multiple subjects in a concentrated period; as such they appear in square brackets.  
  



 

 

The content for design and technology GCSE 
 

Introduction 
1. The GCSE subject content sets out the knowledge, understanding, skills and 
educational outcomes common to all specifications in design and technology. 

 
2. The GCSE specifications in design and technology should enable students to 
understand and apply iterative design processes through which they explore, create and 
evaluate a range of outcomes. They should enable students to use creativity and 
imagination to design and make prototypes1 (together with evidence of modelling to 
develop and prove product concept and function) that solve real and relevant problems, 
considering their own and others’ needs, wants, values and sustainability. GCSE 
specifications should also provide opportunities for students to apply knowledge from 
other disciplines, including mathematics, science, art and design, computing and the 
humanities. 

 
3. Students should acquire subject knowledge in design and technology that builds on 
key stage 3, incorporating knowledge and understanding of different materials and 
manufacturing processes in order to design and make, with confidence, prototypes in 
response to issues, needs, problems and opportunities. Students should learn how to take 
design risks, helping them to become resourceful, innovative and enterprising citizens. 
They should develop an awareness of practices from the creative, engineering and 
manufacturing industries. Through the critique of the outcomes of design and technology 
activity, both historic and present day, students should develop an understanding of its 
impact on daily life and the wider world and understand that high-quality design and 
technology is important to the creativity, culture, sustainability, wealth and well-being of the 
nation and the global community. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1 In the context of this document, the term ‘prototype’ refers to a functioning design outcome. A final prototype 
could be a highly finished product, made as proof of concept prior to manufacture, or working scale models of 
a system where a full-size product would be impractical.



 

Aims and objectives 
4. The study of design and technology seeks to prepare students to participate 
confidently and successfully in an increasingly technological and environmentally 
aware world. Students should be aware of, and learn from, wider influences on design 
and technology, including historical, social/cultural, environmental and economic factors. 
GCSE design and technology specifications must enable students to work creatively 
when designing and making and apply technical and practical expertise, in order to: 

 
• demonstrate their understanding that all design and technological activity takes 

place within contexts that influence the outcomes of design practice 
• develop realistic design proposals as a result of the exploration of design 

opportunities and users’ needs, wants, values and issues regarding 
sustainability 

• use imagination, experimentation and combine ideas when designing 
• develop the skills to critique and refine their own ideas whilst designing and making 
• communicate their design ideas and decisions using different media and techniques, 

as appropriate for different audiences at key points in their designing 
• develop decision making skills, including the planning and organisation of time and 

resources when managing their own project work 
• develop a broad knowledge of materials, components and technologies and 

practical skills to develop high quality, imaginative, environmentally 
conscious and functional prototypes 

• be ambitious and open to explore and take design risks in order to stretch the 
development of design proposals, avoiding clichéd or stereotypical responses 

• consider the costs, commercial viability, environmental sustainability and marketing 
of products 

• demonstrate safe working practices in design and technology 
• use key design and technology terminology including those related to: designing, 

innovation and communication; materials and technologies; making, manufacture 
and production; critiquing, sustainability (including product life cycle), values 
and ethics.



 

Subject content 
5. GCSE specifications in design and technology2 must require students to 
demonstrate the necessary knowledge, understanding and skills required to undertake 
iterative design processes of exploring, creating and evaluating. Specifications must 
require students to demonstrate the mathematical and scientific knowledge, 
understanding and skills set out in appendix 1. 

 
6. The knowledge, understanding and skills that all students must develop have been 
separated into: 

 
• technical principles 
• designing and making principles 

 
7. Specifications must require students to produce at least one final made prototype 
based on a design brief they develop in response to a contextual challenge set by 
Awarding Organisations. When completing their project students will apply designing 
and making principles and their knowledge and understanding of technical principles. 

 
8. Specifications should provide a range of broad and contemporary contextual 
challenges, which provide a basis from which students can undertake a design, make 
and evaluate project. Contextual challenges must: 

 
• offer a broad range of real-world contexts, representing contemporary issues and 

concerns including the principles of the circular economy 
• be open-ended, avoiding predetermining the materials or processes to be used to 

achieve a design solution 
• focus on needs, wants and values of individuals and groups, leading students to 

address problems and/or opportunities including the participation of a 
diverse range of end-users such as children, the elderly in the design 
process; think about the needs of non-human animals in terms of design 

• be accessible and relevant to the full range of design and technology materials 
and components outlined in section 9 

 
Technical principles 

9. In order to make effective design choices in relation to which materials, 
components and systems to utilise, students will need a breadth of technical knowledge 
and understanding that includes: 

 
• the impact of new and emerging technologies on industry, enterprise, people, 

culture, society and the environment, production techniques and systems 
including the circular economy 

 
2 It should be noted that there are no endorsed routes with this qualification. All qualification certificates 
will be titled GCSE design and technology; i.e. the range of titles that are currently offered, such as 
electronic products, graphic products, resistant materials, textiles technology and systems and control 
technology, will be removed.



 

how the critical evaluation of new and emerging technologies informs design 
decisions; considering contemporary and potential future scenarios from different 
perspectives, such as ethics and the environment 

• how energy is generated and stored and the impacts of this in order to 
choose and use appropriate sources to make products and to power 
systems 

• developments in modern and smart materials, composite materials, technical 
textiles and the use of ‘waste’ from other processes as a source material 

• how electronic systems provide functionality to products and processes, including 
sensors and control devices to respond to a variety of inputs, and devices to 
produce a range of outputs 

• the use of programmable components to embed functionality into products in order 
to enhance and customise their operation 

• the functions of mechanical devices, to produce different sorts of movement, 
changing the magnitude and direction of forces 

• the categorisation of the types and properties, including the use of ‘waste’ 
streams, of the following materials: 

 
• papers and boards 
• natural and manufactured timber 
• ferrous and non-ferrous metals 
• thermoforming and thermosetting polymers 
• natural, synthetic, blended and mixed fibres, and woven, non-woven and 

knitted textiles 
 
In addition, when designing and making3 (in relation to at least one of the material 
categories outlined in bullet 8 or the components and systems outlined in bullets 5-7, 
above) students should develop an in-depth knowledge and understanding of: 

 
• the sources, origins, physical and working properties of the material categories or 

the components and systems, and their ecological and social footprint 
• the way in which the selection of materials or components is influenced by a 

range of factors, such as functional, aesthetic, environmental, availability, cost, 
social, cultural and ethical 

• the impact of forces and stresses on materials and objects and the ways in which 
materials can be reinforced and stiffened 

• stock forms, types and sizes in order to calculate and determine the quantity of 
materials or components required 

• alternative processes that can be used to manufacture products to different scales 
of production, taking into account the sustainability of such processes and 
designing products to be disassembled and their component materials re-
used 

 
3 Including prototypes that are products or systems.



 

• specialist techniques and processes that can be used to shape, fabricate, 
construct and assemble a high quality prototype, including techniques such as 
wastage, addition, deforming and reforming, as appropriate to the materials 
and/or components being used 

• appropriate surface treatments and finishes that can be applied for functional and 
aesthetic purposes 

 
Designing and making principles 

10. GCSE specifications in design and technology must require students to: 
 

• understand that all design and technological practice takes place within contexts 
which inform outcomes 

• identify and understand client and user needs through the collection of primary 
and secondary data 

• demonstrate an ability to write a design brief and specifications from their own and 
others’ considerations of human needs, wants, interests and environmental 
considerations 

• investigate factors, such as environmental, social and economic challenges, in 
order to identify opportunities and constraints that influence the processes of 
designing and making 

• explore and develop their ideas, testing, critically analysing and evaluating their 
work in order to inform and refine their design decisions thus achieving improved 
outcomes. 

• investigate and analyse the work of past and present professionals and 
companies in the area of design and technology in order to help inform their own 
ideas 

• use different design strategies, such as collaboration, user-centred design and 
systems thinking, to generate initial ideas and avoid design fixation 

• develop, communicate, record and justify design ideas, applying suitable 
techniques, for example: formal and informal 2D and 3D drawing; system and 
schematic diagrams; annotated sketches; exploded diagrams; models; 
presentations; written notes; working drawings; schedules; audio and visual 
recordings; mathematical modelling; computer-based tools 

• design and develop at least one prototype that responds to needs and/or wants 
and is fit for purpose, demonstrating functionality, aesthetics, marketability, 
sustainable design/manufacture and consideration of innovation4 

• make informed and reasoned decisions, respond to feedback about their own 
prototypes (and existing products and systems) to identify the potential for further 
development and suggest how modifications could be made 

 
 
 

4 Innovation in this context refers to students considering new methods or ideas to improve and refine their 
design solutions and meet the needs of their intended market and/or primary user.



 

In relation to at least one of the material categories listed in paragraph 9 (above), 
students are required to develop and apply in-depth knowledge by: 

 
• selecting and working with appropriate materials and components in order to 

produce a prototype 

• using appropriate and accurate marking out methods including: measuring and 
use of reference points, lines and surfaces; use templates, jigs and/or patterns; 
work within tolerances; understand efficient and environmentally friendly 
cutting and how to minimise waste to promote sustainable practices 

• using specialist tools and equipment, appropriate to the materials or components 
used (including hand tools, machinery, digital design and manufacture), to create 
a specific outcome 

• using specialist techniques and processes to shape, fabricate, construct and 
assemble a high quality prototype, including techniques such as wastage, 
addition, deforming and reforming, as appropriate to the materials and/or 
components being used 

• using appropriate surface treatments and finishes for functional and aesthetic 
purposes



 

Appendix 1 
Links to mathematics, science and other curriculum areas 
Through their work in design and technology students must apply relevant knowledge, 
skills and understanding from key stage 3 and 4 courses in the sciences and 
mathematics. 

 
They should use the metric and International System of Units (SI) system but also be 
aware that some materials and components retain the use of imperial units. 

 
Through the assessment of their knowledge and understanding of technical principles 
students must demonstrate an understanding of the mathematical and scientific 
requirements shown in tables 1 and 2. The examples in the tables below are illustrative 
of how the mathematical skills and scientific knowledge and skills identified could be 
applied in design and technology. 

 
Links to mathematics 

Students must be able to apply the following mathematical skills: 

Table 1 
 

Ref Mathematical skills requirements Examples of D&T applications 
1 Arithmetic and numerical computation 

a Recognise and use expressions in 
decimal and standard form 

Calculation of quantities of materials, 
costs and sizes 

b Use ratios, fractions and percentages Scaling drawings, analysing responses to 
user questionnaires 

c Calculate surface area and volume Determining quantities of materials 
2 Handling data  

a Presentation of data, diagrams, bar 
charts and histograms. 

Construct and interpret frequency tables; 
present information on design decisions 

3 Graphs 

a Plot, draw and interpret appropriate 
graphs 

Analysis and presentation of 
performance data and client survey 
responses 

b Translate information between graphical 
and numeric form 

Extracting information from technical 
specifications 

4 Geometry and trigonometry 

a Use angular measures in degrees Measurement and marking out, creating 
tessellated patterns 

b Visualise and represent 2D and 3D 
forms including two dimensional 
representations of 3D objects 

Graphic presentation of design ideas and 
communicating intentions to others 



 

 
c Calculate areas of triangles and 

rectangles, surface areas and volumes 
of cubes 

Determining the quantity of materials 
required 

 
 

Links to science 

Students must know and apply the following scientific knowledge and skills: 
 
Table 2 

 
Ref Scientific knowledge and skills 

requirements 
Examples of D&T application 

1 Use scientific vocabulary, terminology and definitions 

a quantities, units and symbols Appropriate use of scientific terms when 
developing a design brief and 
specifications 

b SI units (e.g. kg, g, mg; km, m, mm; kJ, 
J), prefixes and powers of ten for 
orders of magnitude (e.g. tera, giga, 
mega, kilo, centi, milli, micro and nano) 

Calculation of quantities, measurement 
of materials and selection of components 

c metals and non-metals and the 
differences between them, on the basis 
of their characteristic physical and 
chemical properties 

Classification of the types and properties 
of a range of materials 

2 Life cycle assessment and recycling 

a the basic principles in carrying out a life- 
cycle assessment of a material or 
product 

Selection of materials and components 
based on ethical factors, taking into 
consideration the ecological and social 
footprint of materials including the need 
for a circular economy 

3 Using materials 

a the conditions which cause corrosion 
and the process of corrosion and 
oxidisation 

Understanding of properties of materials 
and how they need to be protected from 
corrosion through surface treatments and 
finishes. 
Appreciate how oxidisation can be used 
when dyeing materials. 

b the composition of some important 
alloys in relation to their properties and 
uses 

Selecting appropriate materials 

c the physical properties of [materials], 
how the properties of materials are 
selected related to their uses 

Knowledge of properties of materials to 
be applied when designing and making 
including the difference between 
down-cycling and up-cycling 

d the main energy sources available for 
use on Earth (including fossil fuels, 
nuclear fuel, bio-fuel, wind, hydro- 

Understanding of how to choose 
appropriate energy sources 

 



 

 electricity, the tides and the Sun), the 
ways in which they are used, their long-
term impacts (particularly in relation 
to climate change) and the distinction 
between renewable and non- renewable 
sources 

 

e the action of forces and how levers and 
gears transmit and transform the effects 
of forces 

Knowledge of the function of mechanical 
devices to produce different sorts of 
movement, changing the magnitude and 
direction of forces 

 
 

Links to other curriculum areas 

Students should be aware of how design and technology links to issues covered in 
other parts of the curriculum, for example: 

 
Table 3 (illustrative examples only) 

 
Ref Scientific knowledge and skills 

requirements 
Examples of D&T application 

1 Geography 
a Resources and their sustainable use Demonstrate an ability to write a 

design brief and specifications from 
their own and others’ 
considerations of human and 
nonhuman needs, wants, interests 
and environmental considerations 

2 History  

a The relationship between 
people and their environment 
through the study of a 
particular site in its historical 
context 

Through the critique of the outcomes 
of design and technology activity, both 
historic and present day, students 
should develop an understanding of 
its impact on daily life of humans and 
other animals,  and the wider world. 

3 Art & Design  

a Become confident in taking risks and 
learn from experience when exploring 
and experimenting while remaining 
mindful of the potential harms of 
different materials 

Demonstrate an ability to write a 
design brief and specifications from 
their own and others’ considerations 
of human and nonhuman needs, 
wants, interests and environmental 
considerations 

 Etc.  
 



 

Appendix 2 
 
Contextual challenges 
A defining feature of design and technological activity is that it is context dependent, as 
are the outcomes of such activities. The role of the contextual challenges is to provide an 
external stimulus for students, from which they will explore and clarify design problems 
and opportunities, leading to the development of their own design briefs, which will inform 
and direct their designing and making. Students will be assessed on their ability to 
analyse and respond to contexts, rather than their knowledge of specific contextual areas. 

 
Contextual challenges that have been suggested and could meet the criteria above 
include areas such as: 

 
• extending human capacity 
• responding to the unexpected (such as the impacts of climate change) 
• improving living and working spaces (environments and objects) for human and 

non-human animals 
• securing a sustainable future 
• protecting people, non-human animals, products and planet 
• promoting physical and mental health and wellbeing 
• developing and communicating personal, social, and corporate identity 
• developing communities in all their diversity 

 
The above list is not intended to be definitive.
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Curriculum Brief 
 
 
A full review of the revised documents themselves is necessary in order to grasp the full extent of 
revisions; however, the following lines give a flavour of some of the key changes made within each 
subject. The subjects are listed in alphabetical order: 
 

 

Geography 
This acknowledges the accelerating nature of climate change and biodiversity loss; 
creative expression is included to support the healthy articulation of emotional responses. 
A significant change is that the labels ‘physical’ and ‘human’ geography have been 
removed; this is because they reinforce an artificial separation between human activity 
and the rest of the natural world.  

Art and Design 
Working sustainably as well as creatively requires awareness of the provenance of 
materials and their safe disposal. Art can interpret ideas from other areas of the 
curriculum and include community collaboration. A diversity of artists including indigenous 
perspectives are researched, often highlighting sustainability issues.  

Citizenship 
Citizenly engagement is advocated including approaches such as action competence that 
support student-led investigations leading to action in support of a positive future. Rights 
and responsibilities at individual and corporate level are also highlighted. 

Design Technology 
Sustainability is considered at all stages of the design process, the circular economy is 
emphasised, as is the need to involve end-users in the design process. Cooking takes 
account of the impact of different foodstuffs. Existing links to Mathematics and Science 
are expanded to other subjects.  

English 
We emphasise the role of criticality more directly; stories and poetry are a lens for 
critiquing society and we recommend that teachers seek authors who present a diversity 
of perspectives and address the root causes of inequality and ecological destruction.  
Alongside that English Literature has the potential to connect people and groups of people 
through providing a means for vicarious experience which can lead to the development of 
empathy. Specific revisions include authentic letter-writing tasks such as to decision-
makers and speaking skills that include expressing one’s own feelings.   

History 
Human-environment interactions are among the historical themes suggested under Key 
Stage 3 while at Key Stage 4, all thematic studies should include an environmental 
perspective. Indigenous perspectives on Europe’s colonial past and issues of land 
ownership and power relations are included, as is the Anthropocene.  
 
PSHE  
Here we advocate for safe and effective teaching that will support students to reflect upon 
values and feelings related to the environment and climate and develop their autonomy to 
make decisions and contribute to positive action both as an individual and as a member of 
a community. 



 

Religious Studies 
The spiritual and moral dimensions of human-nature connectedness are explored from 
the perspectives of institutional religions, indigenous religions, personal spiritualities and 
secular ethical positions to understand the importance of their impact on the physical and 
psychological well-being of communities and individuals. 

Science 
The knowledge within Science is interconnected more effectively with the wider curriculum 
and students’ lives. As well as understanding processes, we focus on the practical 
implications of these including the effects on – and of – our actions. Scientific methods of 
enquiry are understood in relation to values and alternative ways of knowing are 
explored? 

 
The current D&T curriculum includes an appendix in which links are shown with specific 
aspects of Mathematics and Science. We felt this was a useful way of conveying potential 
connections right across the curriculum and so we have added similar appendices to all 
subjects. It should be noted that these do not reflect recommendations from subject 
specialists, rather they are simply suggestions that often became apparent only by working 
across multiple subjects in a concentrated period; as such they appear in square brackets.  
 

  



 

 

The content for geography GCSEs 
Introduction 

1. The GCSE subject content sets out the knowledge, understanding, skills and 
capabilities common to all GCSE specifications in a given subject. Together with the 
assessment objectives it provides the framework within which awarding organisations 
create the detail of their specifications, so ensuring progression from key stage 3 national 
curriculum requirements and the possibilities for development into A level. 

 
Key geographical concepts include space, place, sustainability, inequalities, 
interconnectedness, justice, enquiry.  
 
Subject aims and learning outcomes 

 

2. GCSE specifications for the discipline of geography should provide the 
opportunity for students to understand more about the world, the challenges it faces and 
their place within it. The GCSE course will deepen understanding of geographical 
processes, illuminate the impact of change and of complex people-environment 
interactions, highlight the dynamic links and interrelationships between places and 
environments at different scales, and develop students’ competence in using a wide 
range of geographical investigative skills and approaches. Geography enables young 
people to develop the necessary capabilities to become globally and environmentally 
informed and thoughtful, enquiring citizens who take action for the betterment of their 
communities and the wider world'   

 
3. GCSE specifications in geography should enable students to build on their key 
stage 3 knowledge, skills and capabilities to: 

 
● develop and extend their understanding of locations, places, environments 

and processes, and of different scales including global and temporal; and of 
social, political and cultural contexts (understand geographical material) 

● gain understanding of the interactions between peoples and environments, 
change in places and processes over space and time, and the interrelationship 
between geographical phenomena at different scales and in different contexts 
including connections to history (think like a geographer) 

● develop and extend their competence in a range of skills including those used in 
fieldwork, in using maps and Geographical Information Systems (GIS) and in 
researching secondary evidence, including inclusive and diverse digital and 
creative sources; and develop their competence in identifying and applying 
sound enquiry and investigative approaches to questions and hypotheses (study 
like a geographer) 



 

● apply geographical knowledge, understanding, skills and approaches 
appropriately and creatively to real world contexts, including fieldwork and the 
implications of research, and to contemporary situations and issues; and 
develop well-evidenced arguments drawing on their geographical knowledge and 
understanding (applying geography). 

 

Progression statement 
 
4. When designing specifications, awarding organisations should note the 
following ways in which curriculum emphases should progress from KS3 and ensure 
that specifications facilitate this: 

 
● broadening and deepening understanding of locational contexts, including 

greater awareness of the importance of scale and the concept of global 

● a greater emphasis given to process studies that lead to an understanding 
of change 

● a greater stress on the multivariate and interconnected nature of 
geographical relationships and interactions and their potential impacts 

● a stronger focus on forming generalisations and/or abstractions, including some 
awareness of theoretical perspectives and of the subject’s conceptual frameworks 

● an increased involvement of students in planning and undertaking 
independent enquiry in which skills and knowledge are applied to ask and 
investigate geographical questions 

● enhancing competence in a range of intellectual and communication skills, 
including the creation of questions, and the formulation of arguments, that 
include elements of synthesis and evaluation of material 

 

Subject content 
5. GCSE specifications in geography should reflect the aims and learning outcomes 
outlined above, and should include the knowledge, understanding, skills and 
capabilities listed below, giving due consideration to the assessment objectives. The 
essential subject content outlined here provides the framework for developing a 
coherent study at GCSE. 

 
6. This content sets out the range of content for GCSE specifications in geography 
but is not meant to imply a specific geographical approach or a set sequence of study. 
Nor do the content headings necessarily imply headings for the specification. Awarding 
organisations are free to develop, combine and cross-reference each part of the content 
in any way that is appropriate to their specification. Awarding organisations are free to 
decide the overall balance and representation of approaches such as place-based, 
thematic, people-environment and issues-based geography, although the requirement for 



 

study of the geography of the UK means that some place-based study must be included 
(see p.6). Awarding organisations may use any flexibility to vary depth, breadth or 
context within the specified topics, as long as the rigour and challenge of the 
specification is maintained. 

 

Scope of study 
 
7. GCSE specifications in geography should require students to extend their 
understanding of space (1) and to develop competence in Maps, Fieldwork and 
Geographical Skills (2) as they study the content of the following three areas of 
geography: Place: processes and relationships (3); Environmental processes and 
change (4); People, environment and sustainability: processes and interactions (5). 

 
1. Space 

 
8. Locational knowledge and contextual knowledge of the world’s continents, 
countries, regions and their physical, environmental and human features should be 
developed across the whole specification and should include:1 

● appreciation of different spatial, cultural and political contexts 

● recognition of important links and inter-relationships between places and 
environments at a range of scales from local to global 

● contextual knowledge of any countries from which case studies and exemplars 
are chosen. It is required that exemplars and case studies relate to at least two 
countries other than the UK 
 

2. Maps, fieldwork and geographical skills 
 
9. GCSE specifications should require students to develop and demonstrate 
the following skills throughout their study of the specifications as a whole. 

 
Maps 

 
10. The use of a range of maps, atlases, Ordnance Survey maps, satellite imagery 
and other graphic and digital material2 including the use of Geographical Information 
Systems (GIS), to obtain, illustrate, analyse and evaluate geographical information. To 
include making maps and sketches to present and interpret geographical information. 

 
 
1 It is not required that these bullet points are all addressed in each of the three areas of 
geography (3, 4, 5 below), only that they are all addressed across the specification as a 
whole. 
2 For the purposes of examinations, this material may be ready prepared GIS material, 
for example from screen shots or copies of maps derived from prepared GIS. It need not 
be GIS material prepared by students. 



 

 
 

 
Fieldwork 

 
11. Different approaches to fieldwork undertaken in at least two contrasting 
environments. Fieldwork overall should include exploration of geographical processes 
and the interactions and should involve the collection of primary data (but these 
requirements need not all be addressed in each piece of fieldwork). 
 
Use of data 

 
12. ‘Data’ should include both qualitative and quantitative data and data from both 
primary and secondary sources: fieldwork data; GIS material; written and digital 
sources; visual, arts-based and graphical sources; and numerical and statistical 
information. Data should be inclusive and representative. Using data should include 
its collection, interpretation and analysis, including the application of appropriate 
quantitative and statistical techniques (a list of required skills and techniques is given in 
the Appendix); it also includes the effective identification, presentation, communication 
and evaluation of material. 

 
Formulating enquiry and argument 

 
13. The ability to identify questions and sequences of enquiry to write descriptively, 
analytically and critically, to communicate their ideas effectively, to develop an 
extended written argument, and to draw well-evidenced and informed conclusions 
about geographical questions and issues. 

 
3. Place: processes and relationships 

 
14. Geography of the UK – Knowledge and understanding of the UK’s geography, 
both in overview and with some in depth study, to include its physical and human 
landscapes, environmental challenges, changing economy and society e.g. from linear 
to a more circular economy, the importance of cultural, historical and political factors, 
and its changing relationships with the wider world. Much of this may be achieved by 
study in combination with other physical, human and environmental study topics, but 
students must also study the UK as a country and draw across physical and human 
characteristics to summarise significant geographical features and issues. 

 
4. Environmental processes and change 

 
15. Geomorphic processes and landscape – How geomorphic processes at different 
scales, operating in combination with geology, climate and human activity have 
influenced and continue to influence the landscapes of the UK, including considering 
the validity of the notion of the Anthropocene. This should include detailed 
reference to at least two different and distinctive physical landscapes in the UK, one of 



 

which should be local to the learner. 
 
16. Changing weather and climate – The causes, consequences of and responses to 
extreme weather conditions and natural weather hazards, recognising their changing 
distribution in time and space and drawing on an understanding of the global circulation 
of the atmosphere. Understanding of the greenhouse effect, the spatial and temporal 
characteristics, of climatic change and evidence for different causes, including human 
activity, from the beginning of the Quaternary period (2.6 million years ago) to the 
present day including an acknowledgement of the accelerating nature of global 
temperature increase and the extent of scientific consensus around the likely 
implications of this rise. 

 

5. People, environment and sustainability: processes and 
interactions 

 
17. Global ecosystems and biodiversity – An overview of the distribution and 
characteristics of large scale natural global ecosystems. For two selected 
ecosystems, draw out the interdependence of climate, soil, water, plants, animals and 
humans; the processes and interactions that operate within them at different scales; 
and issues related to biodiversity and to sustainability including the accelerating 
rate of species loss, its causes and possible impacts. 

 
18. Resources and their sustainable use – An overview of how humans use, modify 
and change ecosystems and environments in order to obtain food, energy and water 
resources. Detailed study of one of either food, energy or water, recognising the 
changing characteristics and distribution of demand and supply, past and present 
impacts of human intervention, and issues related to their sustainable use and 
management at a variety of scales. Critical discussions of the culture-nature divide 
and anthropocentric mindset of resource-based and ecosystems services-based 
discourse. 

 
19. Urban society and sustainability – An overview of the causes and effects of 
rapid urbanisation and contrasting urban trends in different parts of the world with 
varying characteristics of economic, social development and sustainability. For at 
least one major city in an economically richer country,3 and one major city in an 
economically poorer country or recently emerging economy, examine ways of life and 
contemporary challenges arising from and influencing urban change, including 
sustainability and income inequality. Both city studies should be set within the 
context of their region, country and the wider world, including an understanding of the 
causes and impacts of national and international migration on the growth and character 
of these cities. 

 
3 A UK city may be taken as this case study city– see requirements for Geography of the UK p.7- 
or a different and additional city study may be chosen here.



 

20. Sustainability and global economic development issues – The causes and 
consequences of uneven development at global level as the background for considering 
the changing context of population, economy, inequality and society and of 
technological and political development in at least one poorer country or one that is 
within a newly emerging economy. Country study should include examination of the 
wider political, social and environmental context within which the country is placed, 
issues of sustainability, and the changing nature of industry and investment, and the 
characteristics of international trade, aid and geo-political relationships with respect to 
that country. It should also include examples of affirmative action taken to address 
sustainability. 

 
 
Assessment of geographical capabilities  
 
21. A portfolio of geographical capabilities may be defined as the experience of 
understanding and applying specific geographical knowledge, understanding and skills 
to a particular and real out-of-classroom context. In undertaking fieldwork, students 
practise a range of skills, gain new geographical insights and begin to appreciate 
different perspectives on the world around them, and their role in shaping their local 
and global communities. Fieldwork is crucial to the strong role envisaged for 
geography in the revised and more challenging curriculum at all levels and so must be 
undertaken as part of the specification (see Maps, Fieldwork and Geographical Skills, 
page 5). 

 
22. The scheme of assessment / a portfolio of geographical capabilities must 
include an identifiable element or elements assessing fieldwork. This must include 
assessment of students' own experiences of fieldwork covering at least two (but not all) 
of the bullet points below, as well as including assessment of fieldwork in unfamiliar 
contexts which may be based on exemplar data. Fieldwork will be assessed through 
examination only. It will comprise 15% of the total assessment weighting (of which 5% is 
allocated to skills and 10% allocated to application). 

 
23. The following areas of knowledge, skills and understanding should be 
assessed through the fieldwork assessment. 

 
i. understanding of the kinds of question capable of being investigated 

through fieldwork and an understanding of the geographical enquiry 
processes appropriate to investigate these 

ii. understanding of the range of techniques and methods used in 
fieldwork, including project planning, observation, different kinds of 
measurement and collaboration with others 

iii. processing and presenting fieldwork data in various ways including 
maps, graphs and diagrams 

iv. analysing and explaining data collected in the field using knowledge 
of relevant geographical case studies and theories 



 

v. drawing evidenced conclusions and summaries from fieldwork 
transcripts and data 

vi. reflecting critically on fieldwork data, methods used, conclusions drawn 
and knowledge gained 

 
Note that (i), (ii) and (iii) will draw heavily on AO4 (skills) whilst (iv), (v) and (vi) will draw 
predominantly on AO3 (application). 

 
Since fieldwork is an essential aspect of geography which ensures that young people 
are given the opportunity to consolidate and extend their achievement by relating 
learning to real experiences of the world, specifications must require that fieldwork is 
carried out, outside the classroom and school grounds, on at least two occasions (see 
‘Fieldwork’ p.5); this does not preclude the regular application of skills in a local 
context such as the classroom or school site. Awarding organisations must require 
evidence of this in the form of a written statement from centres, providing at least the 
date, location, numbers of students participating, the main issues/questions investigated 
during fieldwork, and the relationship of the fieldwork to the specification content.



 

Appendix 1  
 
Use of mathematics, statistics and creative expression in 
geography 
The list below outlines the range and extent of mathematical and statistical techniques 
considered appropriate to geography GCSE. The following should all be covered in any 
specification. Examples in italics are to aid understanding and suggest range, and these 
are not compulsory. 

Some of the content of the geography curriculum may be a source of concern or 
even anxiety. The affective dimension of geography can be addressed through 
creative and cultural media in ways that complement traditional approaches. 

Creative skills 

● use creative/cultural media, e.g. fine art, music, dance or drama, either 
individually or in collaboration with others, to explore and interpret 
geographical information, concepts, relationships and/or issues 

 
Cartographic skills 

 
● use and understand gradient, contour and spot height on OS maps and 

other isoline maps (eg weather charts, ocean bathymetric charts) 

● interpret cross sections and transects 

● use and understand coordinates, scale and distance 

● describe and interpret geo-spatial data presented in a GIS framework 
(eg analysis of flood hazard using the interactive maps on the Environment 
Agency website) 

Graphical skills 
 

● select and construct appropriate graphs and charts to present data, using 
appropriate scales and including bar charts, pie charts, pictograms, line charts, 
histograms with equal class intervals 

● interpret and extract information from different types of graphs and charts 
including any of the above and others relevant to the topic (e.g. triangular graphs, 
radial graphs, wind rose diagrams, proportional symbols) 

● interpret population pyramids, choropleth maps and flow-line maps 

 
Numerical skills 

 

● demonstrate an understanding of number, area and scale and the quantitative 
relationships between units 



 

● design fieldwork data collection sheets and collect data with an understanding 
of accuracy, sample size and procedures, control groups and reliability 

● understand and correctly use proportion and ratio, magnitude and frequency (e.g. 
1:200 flood; and logarithmic scales such as the Richter scale, in orders of 
magnitude) 

● draw informed conclusions from numerical data 

●  
Statistical skills 

 

● use appropriate measures of central tendency, spread and cumulative frequency 
(median, mean, range, quartiles and inter-quartile range, mode and modal class) 

● calculate percentage increase or decrease and understand the use of percentiles 

● describe relationships in bivariate data: sketch trend lines through scatter plots; 
draw estimated lines of best fit; make predictions; interpolate and extrapolate 
trends 

● be able to identify weaknesses in selective statistical presentation of data



 

Appendix 2  
Links to other curriculum areas 
 

[Students should be aware of how geography links to issues covered in other parts 
of the curriculum, for example] 
 
Table 1 (illustrative examples only) 

Ref        Knowledge and skills requirements Examples of Geography application 

1 History 
a The relationship between people and their 

environment through the study of a particular 
site in its historical context 
 

Geography enables young people to 
develop the necessary capabilities to 
become globally and environmentally 
informed citizens who are able to lead 
action for the betterment of their 
communities and the wider world. 
 

b Understanding the relationships between 
the periods studied and related aspects 
include all or some of the following 
examples: between local, regional, national 
and international history; between cultural, 
environmental, economic, social, political, 
religious and military history; and between 
short- and long-term timescales 
 

Build the skills and capabilities to gain 
an understanding of the interactions 
between peoples and environments, 
change in places and processes over 
space and time, and the interrelationship 
between geographical phenomena at 
different scales and in different contexts 
including connections to history. 
 

2 Art and Design   

a Balancing creativity a sustainability by 
developing knowledge of materials and 
to build the research skills necessary to 
understand the life cycle of materials. 
 

Resources and their sustainable use 

b Draw inspiration from subject areas to build 
deep transdisciplinary links, enabling from 
other subjects to manifest and be 
expressed through Art. 
 
 

Use creative/cultural media, e.g. fine art, 
music, dance or drama, either 
individually or in collaboration with 
others, to explore and interpret 
geographical information, concepts, 
relationships and/or issues 
 

c Understanding product life cycles, enabling 
informed and justifiable choices of 
resource selection and how they can be 
utilised within the context of a circular 
economy. 
 

Geography of the UK – Knowledge and 
understanding of the UK’s geography, 
both in overview and with some in depth 
study, to include its physical and human 
landscapes, environmental challenges, 
changing economy and society e.g. from 
linear to a more circular economy, the 
importance of cultural, historical and 
political factors, and its changing 
relationships with the wider world. 



 

 

3 Design & technology  

a Demonstrate an ability to write a design 
brief and specifications from their own 
and others’ considerations of human 
and nonhuman needs, wants, interests 
and environmental considerations. 
 

Resources and their sustainable 
use 

4 Science  
a Students build an understanding of human 

and non-human interdependence and 
adaptation and explore the importance of 
biodiversity in maintaining viable planetary 
systems. There is also the opportunity to 
explore the impacts on ecosystems and 
innovations to support recovering and 
regenerating systems.  

Students build an understanding of 
Global ecosystems and biodiversity 
– An overview of the distribution and 
characteristics of large scale natural 
global ecosystems. For two selected 
ecosystems, draw out the 
interdependence of climate, soil, 
water, plants, animals and humans; 
the processes and interactions that 
operate within them at different 
scales; and issues related to 
biodiversity and to sustainability 
including the accelerating rate of 
species loss, its causes and 
possible impacts. 
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Curriculum Brief 
 
 
A full review of the revised documents themselves is necessary in order to grasp the full extent of 
revisions; however, the following lines give a flavour of some of the key changes made within each 
subject. The subjects are listed in alphabetical order: 
 

History 
Human-environment interactions are among the historical themes suggested under Key Stage 3 
while at Key Stage 4, all thematic studies should include an environmental perspective. Indigenous 
perspectives on Europe’s colonial past and issues of land ownership and power relations are 
included, as is the Anthropocene.  

Art and Design 
Working sustainably as well as creatively requires awareness of the provenance of materials and 
their safe disposal. Art can interpret ideas from other areas of the curriculum and include 
community collaboration. A diversity of artists including indigenous perspectives are researched, 
often highlighting sustainability issues.  

Citizenship 
Citizenly engagement is advocated including approaches such as action competence that support 
student-led investigations leading to action in support of a positive future. Rights and 
responsibilities at individual and corporate level are also highlighted. 

Design Technology 
Sustainability is considered at all stages of the design process, the circular economy is 
emphasised, as is the need to involve end-users in the design process. Cooking takes account of 
the impact of different foodstuffs. Existing links to Mathematics and Science are expanded to other 
subjects.  

English 
We emphasise the role of criticality more directly; stories and poetry are a lens for critiquing society 
and we recommend that teachers seek authors who present a diversity of perspectives and 
address the root causes of inequality and ecological destruction.  Alongside that English Literature 
has the potential to connect people and groups of people through providing a means for vicarious 
experience which can lead to the development of empathy. Specific revisions include authentic 
letter-writing tasks such as to decision-makers and speaking skills that include expressing one’s 
own feelings.   

Geography 
This acknowledges the accelerating nature of climate change and biodiversity loss; creative 
expression is included to support the healthy articulation of emotional responses. A significant 
change is that the labels ‘physical’ and ‘human’ geography have been removed; this is because 
they reinforce an artificial separation between human activity and the rest of the natural world.  

PSHE  
Here we advocate for safe and effective teaching that will support students to reflect upon values 
and feelings related to the environment and climate and develop their autonomy to make decisions 
and contribute to positive action both as an individual and as a member of a community. 

Religious Studies 
The spiritual and moral dimensions of human-nature connectedness are explored from the 
perspectives of institutional religions, indigenous religions, personal spiritualities and secular ethical 
positions to understand the importance of their impact on the physical and psychological well-being 
of communities and individuals. 



 

Science 
The knowledge within Science is interconnected more effectively with the wider curriculum and 
students’ lives. As well as understanding processes, we focus on the practical implications of these 
including the effects on – and of – our actions. Scientific methods of enquiry are understood in 
relation to values and alternative ways of knowing are explored? 

 
The current D&T curriculum includes an appendix in which links are shown with specific aspects 
of Mathematics and Science. We felt this was a useful way of conveying potential connections 
right across the curriculum and so we have added similar appendices to all subjects. It should 
be noted that these do not reflect recommendations from subject specialists, rather they are 
simply suggestions that often became apparent only by working across multiple subjects in a 
concentrated period; as such they appear in square brackets.  
  



 

 
The content for history GCSEs 
Introduction 

1. The GCSE subject content sets out the knowledge, understanding, skills and 
assessment objectives common to all GCSE specifications in a given subject. Together with 
the assessment objectives it provides the framework within which awarding organisations 
create the detail of their specifications, so ensuring progression from key stage 3 national 
curriculum requirements and the possibilities for progression to A level. 

 

Subject aims and learning outcomes 
2. GCSE specifications in history should support students in learning more about the 
history of Britain and that of the wider world. The study of history at GCSE should inspire 
students to deepen their understanding of the people, periods, environments and events 
studied and enable them to think critically, weigh evidence, sift arguments, make informed 
decisions and develop perspective and judgement. This, in turn, will prepare them for a role 
as informed, thoughtful and active citizens. The discipline of history and a knowledge and 
understanding of the past will also help them to understand their own identity and significant 
aspects of the world in which they live, and provide them with the basis for further wider 
learning and study. 

 
3. GCSE specifications in history should enable students to: 

 
• develop and extend knowledge and understanding of specified key events, periods, 

societies and environments in local, British, and wider world history; and of the 
wide diversity of human experience 

• engage in historical enquiry to develop as independent learners and as critical and 
reflective thinkers 

• develop the ability to ask relevant questions about the past, to investigate issues 
critically, to relate the past to the present and the future, and to make valid 
historical claims by using a range of sources in their historical context 

• develop an awareness of why people, events and developments have been 
accorded historical significance and how and why different interpretations have 
been constructed about them 

• organise and communicate their historical knowledge and understanding in 
different ways and reach substantiated conclusion



 

Subject content 
4. GCSE specifications in history must reflect the aims and learning outcomes. 
GCSE specifications in history should build on the national curriculum programmes of 
study for history at key stage 3. 

 
5. This content sets out the full range of content for GCSE specifications in history. 
Awarding organisations may, however, use any flexibility to increase depth, breadth or 
context within the specified topics or to consolidate teaching of the subject content. 

 
Scope of study 

 
6. GCSE specifications should include history: 

 
• from three eras: Medieval (500-1500), Early Modern (1450-1750) and Modern 

(1700-present day) 

• on three time scales: short (depth study), medium (period study) and long 
(thematic study) 

• on three geographical contexts: a locality (the historic environment); British; and 
European and / or wider world settings 

 
7. Depth studies should focus on a substantial and coherent short time span and 
require students to understand the complexity of a society or historical situation and the 
interplay of different aspects within it. Depending on the particular society or historical 
situation selected for study, these aspects may include (but are not restricted to) social, 
economic, environmental, political, religious, technological and military factors. For 
European or wider world depth studies the complexity may stem from the number and 
diverse interests of the different nation states involved. 

 
8. Period studies should focus on a substantial and coherent medium time span of at 
least 50 years and require students to understand the unfolding narrative of substantial 
developments and issues associated with the period which are explored from a range of 
perspectives. 

 
9. Thematic studies should require students to understand change and continuity 
across a long sweep of history, including the most significant characteristics of different 
ages. They should reveal wider changes in aspects of society over the centuries and allow 
comparisons to be made between different periods of history and the present by focusing 
on issues that have particular contemporary significance. These aspects should 
include (but are not restricted to) some or all of the following: culture, economics, politics, 
religion, science, technology and war and all should include an environmental 
perspective such as humans’ impact on the planet, our changing relationships to the 
natural world or the environmental dimension of power. 

Reference to British history here and elsewhere in the document means British history and/ or the history of 
England, Scotland, Wales and Ireland as appropriate to the historical context and focus of the study.



 

The study of the historic environment should focus on one particular site in its historical 
context. The study should examine the relationship between historical events and 
developments emerging from the interdependence of people and their environment. 
The focus of study may range in scale from, for example, a particular building or part of a 
building to a city or rural landscape/ setting. There is no requirement that students visit the 
site, but visits to local sites will enrich the curriculum and stimulate learning and 
engagement. This study may be linked to any other part of the course or may stand alone. 

 
10. The course and each element within it must form a coherent and substantial study of 
history in which the elements are reasonably balanced across the full range of assessed 
content. 

 
11. GCSE specifications in history should require students to study: 

 
• at least one British depth study chosen from the historical eras defined above;  

• at least one European or wider world depth study chosen from the historical eras 
defined above. This should focus on the history of a nation or group of peoples or on 
international relations between several nations. It must not merely study British 
overseas involvements 

12. British and wider world depth studies may not be taken from the same era of 
history or from the same overlapping fifty-year period. 

 
• a period study into British, European or wider world history from any one of the 

historical eras defined above. One depth study may be from the same era as the 
period study 

• the relationship between people and their environment through the study of 
a particular site in its historical context 

• one thematic study involving the study of people and their environments, events and 
developments drawn from all three eras defined above. It should also draw on 
earlier times, reaching back to at least to the Stone Age. This unit offers an ideal 
opportunity to consider the connections between the past, present and future, 
by focusing on a theme which has resonance for us today, such as migration, 
energy or food.  This unit should have an environmental dimension and should 
also extend beyond contemporary national boundaries and consider history on 
a global scale 

13. While some overlap is likely, the thematic study must differ significantly in focus 
from the people, issues and events covered in the depth and period studies.



 

Historical knowledge, understanding and method 
 
14. GCSE specifications should, through these studies, require students to develop 
and demonstrate: 

 

• knowledge and understanding of the key features and characteristics of the periods 
studied: the chronology, individuals, events, developments and issues in the 
specified content 

• deepening understanding of contemporary issues such as the climate 
emergency, diverse societies and global inequality through a focus on human 
attitudes to and interaction with the environment, social injustice and the 
movement of power within and between societies 

• understanding and appropriate use in context of historical terms including first order 
historical concepts such as ‘constitution’, ‘nation’, ‘revolution’, ‘society’, 
‘environment’ and ‘Anthropocene’ 

• the ability to create their own structured accounts, selecting, organising and 
communicating their knowledge and understanding in written narratives, descriptions 
and analyses, reaching substantiated conclusions when appropriate 

• understanding of the key features and characteristics of the periods studied in 
relation to second order historical concepts of continuity, change, cause, 
consequence, significance and similarity and difference within situations,  

• understanding of the relationships between different aspects within the periods studied, 
making connections, drawing contrasts and analysing trends. Examples of the related 
aspects include all or some of the following examples: between local, regional, national 
and international history; between cultural, environmental, economic, social, political, 
religious and military history; and between short and long term timescales 

• the ability to understand and use critically and constructively a range of contemporary 
source material appropriate to the period (including written historical sources whose 
precise provenance is given) to frame their own valid historical questions and make 
their own valid historical claims 

• understanding of how evidence is used rigorously to make historical claims, discerning 
how and why different interpretations of the past have been constructed



 

Appendix 1  

Links to other curriculum areas 
 

[Students should be aware of how history links to issues covered in other parts of the 
curriculum, for example] 
 
Table 1 (illustrative examples only)  

Ref     Knowledge and skills requirements     Examples of History application  
1  Geography  

a  Geography enables young people to develop the 
necessary capabilities to become globally and 
environmentally informed citizens who are able to 
lead action for the betterment of their communities 
and the wider world.  

The relationship between people and their 
environment through the study of a particular 
site in its historical context  

b Build the skills and capabilities to gain an 
understanding of the interactions between peoples 
and environments, change in places and processes 
over space and time, and the interrelationship 
between geographical phenomena at different 
scales and in different contexts including 
connections to history.  

Understanding of the relationships between different 
aspects within the periods studied, making 
connections, drawing contrasts and analysing trends. 
Examples of the related aspects include all or some of 
the following examples: between local, regional, 
national and international history; between cultural, 
environmental, economic, social, political, religious 
and military history; and between short and long term 
timescales  

2  Art and Design     

a  Deepen understanding of how sources inspire the 
development of ideas by exploring the different 
purposes, intentions and functions of art in a variety 
of contexts, including enhancing wellbeing and 
addressing local and global issues and community 
collaboration.  

The relationship between people and their environment 
through the study of a particular site in its historical 
context  

b  Explore the role of Art in sharing an understanding 
of different historical backgrounds and time 
periods. 

Develop the ability to relate the events of the past, 
to the present and future.  

3  Design & technology    

a  Through the critique of the outcomes of design and 
technology activity, both historic and present day, 
students should develop an understanding of its 
impact on daily life of humans and other 
animals,  and the wider world.  

One thematic study involving the study of people and 
their environments, events and developments drawn 
from all three eras defined above. It should also draw 
on earlier times, reaching back to at least to the Stone 
Age. This unit offers an ideal opportunity to consider 
the connections between the past, present and future, 
by focusing on a theme which has resonance for us 
today, such as migration, energy or food.    
  

4  Science     

a  developing skills for thinking analytically, 
evaluatively and critically to enable informed 
decision-making 

Develop the ability to ask relevant questions about the 
past, to investigate issues critically, to relate the past 
to the present and the future, and to make valid 
historical claims by using a range of sources in their 
historical context 
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Curriculum Brief 
 
A full review of the revised documents themselves is necessary in order to grasp the full extent of 
revisions; however, the following lines give a flavour of some of the key changes made within each 
subject. The subjects are listed in alphabetical order: 
 
Science 
The knowledge within Science is interconnected more effectively with the wider curriculum and 
students’ lives. As well as understanding processes, we focus on the practical implications of these 
including the effects on – and of – our actions. Scientific methods of enquiry are understood in 
relation to values and alternative ways of knowing are explored? 

Art and Design 
Working sustainably as well as creatively requires awareness of the provenance of materials and 
their safe disposal. Art can interpret ideas from other areas of the curriculum and include community 
collaboration. A diversity of artists including indigenous perspectives are researched, often 
highlighting sustainability issues.  

Citizenship 
Citizenly engagement is advocated including approaches such as action competence that support 
student-led investigations leading to action in support of a positive future. Rights and responsibilities 
at individual and corporate level are also highlighted. 

Design Technology 
Sustainability is considered at all stages of the design process, the circular economy is emphasised, 
as is the need to involve end-users in the design process. Cooking takes account of the impact of 
different foodstuffs. Existing links to Mathematics and Science are expanded to other subjects.  

English 
We emphasise the role of criticality more directly; stories and poetry are a lens for critiquing society 
and we recommend that teachers seek authors who present a diversity of perspectives and address 
the root causes of inequality and ecological destruction.  Alongside that English Literature has the 
potential to connect people and groups of people through providing a means for vicarious experience 
which can lead to the development of empathy. Specific revisions include authentic letter-writing 
tasks such as to decision-makers and speaking skills that include expressing one’s own feelings.   

Geography 
This acknowledges the accelerating nature of climate change and biodiversity loss; creative 
expression is included to support the healthy articulation of emotional responses. A significant 
change is that the labels ‘physical’ and ‘human’ geography have been removed; this is because they 
reinforce an artificial separation between human activity and the rest of the natural world.  

History 
Human-environment interactions are among the historical themes suggested under Key Stage 3 
while at Key Stage 4, all thematic studies should include an environmental perspective. Indigenous 
perspectives on Europe’s colonial past and issues of land ownership and power relations are 
included, as is the Anthropocene.  
 
PSHE  
Here we advocate for safe and effective teaching that will support students to reflect upon values and 
feelings related to the environment and climate and develop their autonomy to make decisions and 
contribute to positive action both as an individual and as a member of a community. 

Religious Studies 
The spiritual and moral dimensions of human-nature connectedness are explored from the 



perspectives of institutional religions, indigenous religions, personal spiritualities and secular ethical 
positions to understand the importance of their impact on the physical and psychological well-being 
of communities and individuals. 

 
The current D&T curriculum includes an appendix in which links are shown with specific aspects 
of Mathematics and Science. We felt this was a useful way of conveying potential connections 
right across the curriculum and so we have added similar appendices to all subjects. It should 
be noted that these do not reflect recommendations from subject specialists, rather they are 
simply suggestions that often became apparent only by working across multiple subjects in a 
concentrated period; as such they appear in square brackets.  
  



The content for Science GCSE  
  

Introduction 

Teaching in the sciences in key stage 4 continues with the process of building upon and 
deepening scientific knowledge and the understanding of ideas developed in earlier key 
stages in the subject disciplines of biology, chemistry and physics. 

 
For some students, studying the sciences in key stage 4 provides the platform for more 
advanced studies, establishing the basis for a wide range of careers. For others, it will be 
their last formal study of subjects that provide the foundations for understanding the 
natural world and will enhance their lives in an increasingly technological society. 

Science is changing our lives and is vital to the world’s future. All students should be 
taught relevant aspects of the knowledge, methods, processes, limitations, and its 
dynamic nature and the implications and applications uses of science. They should 
be helped to appreciate the development of ideas achievements and impacts of 
science internationally in different geopolitcal locations, in showing how the complex 
and diverse phenomena of planet Earth and beyond the natural world  can be 
described in terms of a number of interrelated key ideas, and which are of universal 
application. These key ideas include: 

▪ the use of conceptual models, metaphors and theories to make sense of the 
observed diversity of phenomena 

▪ the assumption that every effect has one or more causes 

▪ that change is driven by interactions between different objects and systems 

▪ that many such interactions occur over a distance and over time 

▪ an important way that science can progress is through a deductive cycle of 
hypothesis, practical experimentation, observation, theory development and 
review; other ways include iterative models such as induction and 
abduction 

▪ that quantitative and qualitative analyses are central elements both of many 
theories and of scientific methods of inquiry. 

The sciences should be taught in ways that ensure students have the knowledge to 
enable them to develop curiosity about the world, insight into working scientifically, and 
appreciation of the relevance of science to their everyday lives and their future, so that 
students: 

▪ develop scientific knowledge and conceptual understanding through the 
specific disciplines of biology, chemistry and physics; 

▪ developing skills for thinking analytically, evaluatively and critically to 
enable informed decision-making; 

▪ develop understanding of the nature, processes and methods of science, through 
different types of scientific enquiry that help them to ask and answer scientific 
questions about the world around them;



 

▪ develop and learn to apply observational, practical, modelling, enquiry, problem-
solving skills, creative, critical and mathematical skills, in the laboratory, in the field 
and in other environments; 

▪ develop their ability to evaluate claims based on science through critical analysis of 
the methodology, evidence and conclusions, both qualitatively and quantitatively. 

Curricula at key stage 4 should comprise approximately equal proportions of biology, 
chemistry and physics. The relevant mathematical skills required are covered in the 
programme of study for mathematics and should be embedded in the science context. 

‘Working scientifically’ is described separately at the beginning of the programme of study, 
but must always be taught through and clearly related to substantive science content in 
the programme of study. Teachers should feel free to choose examples that serve a 
variety of purposes, from showing how scientific ideas have developed historically to 
reflecting modern developments in science and informing students of the role of science in 
understanding the causes of and solutions to some of the challenges facing society, 
including the challenge of living sustainably on a changing planet. 

The scope and nature of their study should be broad, coherent, practical and rigorous, so 
that students are inspired and challenged by the subject and its achievements. 

 

 Working scientifically 
Through the content across all three disciplines, students should be taught so that they 
develop understanding and first-hand experience of: 

 
The development of scientific thinking 
▪ the ways in which scientific methods and theories develop over time 

▪ using a variety of concepts and models to develop scientific explanations and 
understanding 

▪ appreciating the power and limitations of science and considering ethical issues 
which may arise 

▪ explaining everyday and technological applications of science; evaluating 
associated personal, social, economic and environmental implications; and 
making decisions based on the evaluation of evidence and arguments 

▪ evaluating risks and uncertainty both in practical science and the wider 
societal context, including perception of risk and uncertainty  

▪ recognising the importance of peer review of results and of communication of 
results to a range of audiences. 



 
Experimental skills and strategies 
▪ using scientific theories and explanations to develop hypotheses 

▪ planning experiments to make observations, test hypotheses or explore phenomena 

▪ applying a knowledge of a range of techniques, apparatus, and materials to 
select those appropriate both for fieldwork and for experiments 

▪ carrying out experiments appropriately, having due regard to the correct 
manipulation of apparatus, the accuracy of measurements and health and safety 
considerations to include environmental considerations 

▪ recognising when to apply a knowledge of sampling techniques to ensure any 
samples collected are representative 

▪ making and recording observations and measurements using a range of apparatus 
and methods and recording measurements transparently and authentically  

▪ evaluating methods and suggesting possible improvements and further investigations. 
 

Analysis and evaluation 
▪ applying the cycle of collecting, presenting and analysing data, including: 

▪ presenting observations and other data using appropriate methods 

▪ translating data from one form to another 

▪ carrying out and representing mathematical and statistical analysis 
▪ representing distributions of results and making estimations of uncertainty 

▪ interpreting observations and other data, including identifying patterns and 
trends, making inferences and drawing conclusions 

▪ presenting reasoned explanations, including relating data to hypotheses 

▪ being objective, evaluating data in terms of accuracy, precision, repeatability 
and reproducibility and identifying potential sources of random and systematic 
error 

▪ showing awareness of the impact of values on scientific investigations, 
and being transparent about the subjective nature of knowledge 

▪ communicating the scientific rationale for investigations, including the methods used, 
the findings and reasoned conclusions, using paper-based and electronic reports 
and presentations. 



 
 

Vocabulary, units, symbols and nomenclature 
▪ developing their use of scientific vocabulary and nomenclature 

 
▪ recognising the importance of scientific quantities and understanding how they 

are determined 
 

▪ using SI units and IUPAC chemical nomenclature unless inappropriate 
 

▪ using prefixes and powers of ten for orders of magnitude (e.g., tera, giga, mega, 
kilo, centi, milli, micro and nano) 

 
▪ interconverting units 

 
▪ using an appropriate number of significant figures in calculations. 

 

Subject content – Biology 
Biology is the science of living organisms (including animals, plants, fungi and 
microorganisms) and their interactions with each other and the environment. The study of 
biology involves collecting and interpreting information about the natural world to identify 
patterns and relate possible cause and effect. Biology is used to help humans improve 
their own lives and to understand the world around them. 

Students should be helped to understand how, through the ideas of biology, the complex 
and diverse phenomena of the natural world can be described in terms of a number of 
key ideas which are of universal application, and which can be illustrated in the separate 
topics set out below. These ideas include: 

▪ life processes depend on molecules whose structure is related to their function 

▪ the fundamental units of living organisms are cells, which may be part of 
highly adapted structures including tissues, organs and organ systems, 
enabling life processes to be performed more effectively 

▪ living organisms may form populations of single species, communities of many species 
and ecosystems, interacting with each other, with the environment and with humans in 
many different ways 

▪ living organisms (including humans) are interdependent and show adaptations to their 
environment 

▪ life on Earth to include human populations is dependent on photosynthesis in 
which green plants and algae trap light from the Sun to fix carbon dioxide from the 
atmosphere and combine it with hydrogen from water to make organic compounds 
and oxygen, in this way plants are capable of mitigating climatic changes caused 
by our carbon dioxide emissions 

▪ organic compounds are used as fuels in cellular respiration to allow the other 
chemical reactions necessary for life, this process releases carbon dioxide into 
the atmosphere 

▪ the chemicals in ecosystems have been around for approximately 4 billion years are 
continually cycling through the natural world, e.g., carbon and water is cycled through 
our bodies as we are part of an interconnected biosphere 



▪ the characteristics of a living organism are influenced by its genome and its 
interaction with the environment 

▪ evolution occurs by the process of natural selection and accounts both for 
biodiversity and how organisms are all related to varying degrees. 

 

Students should be taught about and explore the implications of: 
 
 
Cell biology 

▪ cells as the basic structural unit of all organisms; adaptations of cells related to 
their functions; the main sub-cellular structures of eukaryotic and prokaryotic cells 
[link to the Human Cell Atlas might be appropriate here] 

▪ stem cells in animals and meristems in plants 

▪ enzymes 

▪ factors affecting the rate of enzymatic reactions 

▪ the importance of cellular respiration; the processes of aerobic and 
anaerobic respiration 

▪ carbohydrates, proteins, nucleic acids and lipids as key biological molecules. 
 
Transport systems 

▪ the need for transport systems in multicellular organisms, including plants 

▪ the relationship between the structure and functions of the human circulatory system. 
 
Health, disease and the development of medicines 

▪ the relationship between health and disease 

▪ communicable diseases including sexually transmitted infections in humans 
(including HIV/AIDs) and the dynamic prevalence of these diseases affected by 
changing environments and climates [e.g. malaria and cholera] 

▪ bacteria, viruses and fungi as pathogens in animals and plants and the dynamic nature 
of their geographical spread 

▪ body defences against pathogens and the role of the immune system against disease 

▪ reducing and preventing the spread of infectious diseases in animals and plants 

▪ the process of discovery and development of new medicines and the role fungi play in 
these discoveries 

▪ non-communicable diseases including mental illness reduced wellbeing and how 
these might be combatted through reconnecting with nature and place 

▪ the impact of lifestyle factors on the incidence of non-communicable diseases. 
 
 
 
 



Coordination and control 
▪ principles of nervous coordination and control in humans 

▪ the relationship between the structure and function of the human nervous system 

▪ the relationship between structure and function in a reflex arc 

▪ principles of hormonal coordination and control in humans 

▪ hormones in human reproduction, hormonal and non-hormonal methods 
of contraception 

▪ homeostasis (E.g. Low carbon ventilation solutions as a proxy for homeostasis). 

 
Photosynthesis 

▪ the process of photosynthesis and its role in the absorption of carbon dioxide and 
production of oxygen 

▪ factors affecting the rate of photosynthesis like the impact of increasing temperatures 
and droughts on photosynthesis, linked to conflict in the human and non-human 
world. 

 
Ecosystems 

▪ levels of organisation within an ecosystem 

▪ some abiotic and biotic factors which affect communities; the importance of 
interactions between organisms in a community 

▪ how materials cycle through abiotic and biotic components of ecosystems 

▪ the role of microorganisms and fungi (decomposers) in the cycling of 
materials through an ecosystem 

▪ organisms are interdependent and are adapted to their environment 

▪ the importance of biodiversity, especially in maintaining viable planetary systems 

▪ methods of identifying species and measuring distribution, frequency and abundance 
of species within a habitat and the reasons for doing so 

▪ human impacts on ecosystems and innovations to support recovering and 
regenerating systems  

▪ trophic cascades like the re-introduction of wolves into Yellowstone National Park 
and the impact of beavers on British rivers positive and negative human interactions 
with ecosystems. 

 



Evolution, inheritance and variation 
▪ the genome as the entire genetic material of an organism 

 
▪ how the genome, and its interaction with the environment, influence the development 

of the phenotype of an organism 
 

▪ the potential impact of genomics on medicine 
 

▪ most phenotypic features being the result of multiple, rather than single, genes 
 

▪ single gene inheritance and single gene crosses with dominant and 
recessive phenotypes 

 
▪ sex determination in humans 

 
▪ genetic variation in populations of a species 

 
▪ the process of natural selection leading to evolution and how climate change may select 

for drought and temperature tolerant species 

 
▪ the evidence for evolution 

 
▪ developments in biology affecting classification 

 
▪ the importance of selective breeding of plants and animals in agriculture and how this 

knowledge can be applied to develop species resistant to environmental change 
 

▪ the uses of modern biotechnology including gene technology; some of the practical 
and ethical considerations and the need for critical thinking in relation to modern 
biotechnology  
 

▪ how biotechnology may present innovative solutions to the impacts of 
environmental degradation like golden rice.



Subject content – Chemistry 
Chemistry is the science of the composition, structure, properties and reactions of matter, 
understood in terms of atoms, atomic particles and the way they are arranged and link 
together. It is concerned with the synthesis, formulation, analysis and characteristic 
properties of substances and materials of all kinds. 

Students should be helped to appreciate the achievements of chemistry in showing how 
the complex and diverse phenomena of both the natural and man-made worlds can be 
described in terms of a number of key ideas which are of universal application, and which 
can be illustrated in the separate topics set out below. These ideas include: 

▪ matter is composed of tiny particles called atoms and there are about 100 
different naturally occurring types of atoms called elements 

▪ elements show periodic relationships in their chemical and physical properties 

▪ these periodic properties can be explained in terms of the atomic structure of 
the elements 

▪ atoms bond either by transferring electrons from one atom to another or by 
sharing electrons 

▪ the shapes of molecules (groups of atoms bonded together) and the way 
giant structures are arranged is of great importance in terms of the way they 
behave 

▪ reactions can occur when molecules collide and do so at different rates due 
to differences in molecular collisions 

▪ chemical reactions take place in only three different ways: 

▪ proton transfer 

▪ electron transfer 

▪ electron sharing 

▪ energy is conserved in chemical reactions so can therefore be neither created 
nor destroyed. 

Students should be taught about and explore the implications of: 
 
Atomic structure and the Periodic Table 

▪ a simple model of the atom consisting of the nucleus and electrons, relative 
atomic mass, electronic charge and isotopes 

▪ the number of particles in a given mass of a substance 

▪ the modern Periodic Table, showing elements arranged in order of atomic number 

▪ position of elements in the Periodic Table in relation to their atomic structure 
and arrangement of outer electrons 

▪ properties and trends in properties of elements in the same group 

▪ characteristic properties of metals and non-metals 

▪ chemical reactivity of elements in relation to their position in the Periodic Table. 



 
Structure, bonding and the properties of matter 

▪ changes of state of matter in terms of particle kinetics, energy transfers and the 
relative strength of chemical bonds and intermolecular forces 

▪ types of chemical bonding and how this influences molecule behaviour, e.g., double 
covalent bonds of carbon dioxide vs single bonds in methane: ionic, covalent, and 
metallic 

▪ bulk properties of materials related to bonding and intermolecular forces 

▪ bonding of carbon leading to the vast array of natural and synthetic organic compounds 
that occur due to the ability of carbon to form families of similar compounds, chains and 
rings 

▪ structures, bonding and properties of diamond, graphite, fullerenes and graphene. 

Chemical changes 

▪ determination of empirical formulae from the ratio of atoms of different kinds 

▪ balanced chemical equations, ionic equations and state symbols 

▪ identification of common gases 

▪ the chemistry of acids; reactions with some metals and carbonates to include the effect 
of increasing rain acidity on limestone structures and how to mitigate these 

▪ pH as a measure of hydrogen ion concentration and its numerical scale 

▪ electrolysis of molten ionic liquids and aqueous ionic solutions 

▪ reduction and oxidation in terms of loss or gain of oxygen. 

Energy changes in chemistry 

▪ Measurement of energy changes in chemical reactions (qualitative) 

▪ Bond breaking, bond making, activation energy and reaction profiles (qualitative). 
 
Rate and extent of chemical change 

▪ factors that influence the rate of reaction: varying temperature or 
concentration, changing the surface area of a solid reactant or by adding a 
catalyst 

▪ factors affecting reversible reactions. 
 
Chemical analysis 

▪ distinguishing between pure and impure substances 

▪ separation techniques for mixtures of substances: filtration, 
crystallisation, chromatography, simple and fractional distillation 

▪ quantitative interpretation of balanced equations 

▪ concentrations of solutions in relation to mass of solute and volume of solvent. 



Chemical and allied industries 
▪ life cycle assessment and recycling to assess environmental impacts associated 

with all the stages of a product's life 

▪ the viability of recycling of certain materials, identifying the potential for materials to 
enter the circular economy and other materials as substitutes such as seaweed and 
fungal mycelium instead of plastics 

▪ carbon compounds, both as fuels and feedstock, and the competing demands 
for limited resources, exploration of innovative carbon capture solutions 

▪ fractional distillation of crude oil and cracking to make more useful materials 

▪ extraction and purification of metals related to the position of carbon in a 
reactivity series. 

▪  
Earth and atmospheric science 

▪ evidence for composition and evolution of the Earth’s atmosphere since its formation, 
identifying key events that contributed to a changing atmosphere through Earth’s 
geological timescale 

▪ evidence, and uncertainties in evidence, for additional anthropogenic causes of 
climate change and analysis of multiple sources of data to determine 
consistency of evidence such as dendrochronology, ice cores, fossilised pollen 
and carbon dioxide concentrations [e.g. Wellcome Trust data might be used 
here] 

▪ potential effects of, and mitigation of, increased levels of carbon dioxide and 
methane on the Earth’s climate, to include altering livestock diets to reduce 
methane emissions and to explore the importance of maintaining biodiversity 
to mitigate climate change 

▪ common atmospheric pollutants: sulphur dioxide, oxides of nitrogen, particulates 
and their sources and ways to improve air quality in different spaces including 
the home 

▪ the Earth’s water resources over time and obtaining potable water through innovative 
technology and sustainable, pro-environmental individual behaviours. 



Subject content – Physics 
Physics is the science of the fundamental concepts of field, force, radiation and particle 
structures, which are inter-linked to form unified models of the behaviour of the material 
universe. From such models, a wide range of ideas, from the broadest issue of the 
development of the universe over time to the numerous and detailed ways in which new 
technologies may be invented, have emerged. These have enriched both our basic 
understanding of, and our many adaptations to, our material environment. 

Students should be helped to understand how, through the ideas of physics, the complex 
and diverse phenomena of the natural world can be described in terms of a number of key 
ideas which are of universal application and which can be illustrated in the separate topics 
set out below. These ideas include: 

▪ the use of models, as in the particle model of matter or the wave models of light and 
of sound 

▪ the concept of cause and effect in explaining such links as those between force 
and acceleration, or between changes in atomic nuclei and radioactive emissions 

▪ the phenomena of ‘action at a distance’ and the related concept of the field as the 
key to analysing electrical, magnetic and gravitational effects 

▪ that differences, for example between pressures or temperatures or 
electrical potentials, are the drivers of change 

▪ that proportionality, for example between weight and mass of an object or 
between force and extension in a spring, is an important aspect of many models 
in science. 

Students should be taught about: 
 
 
Energy 

▪ energy changes in a system involving heating, doing work using forces, or doing 
work using an electric current; calculating the stored energies and energy changes 
involved 

▪ power as the rate of transfer of energy 

▪ conservation of energy in a closed system; dissipation 

▪ calculating energy efficiency for any energy transfers and relating this to urban heat 
islands, comparing local temperature in urban centres with parks and local nature 
areas 

▪ renewable and non-renewable energy sources used on Earth; changes in how 
these are used and the innovations and implications of different forms of 
renewable energy in local and distant communities. 

 
 
 
 



 
 
Forces 

▪ forces and fields: electrostatic, magnetic, gravity 

▪ forces as vectors 

▪ calculating work done as force x distance; elastic and inelastic stretching 

▪ pressure in fluids acts in all directions: variation in Earth’s atmosphere with height, 
with depth for liquids, up-thrust force (qualitative). 

 
Forces and motion 

▪ speed of sound; estimating speeds and accelerations in everyday contexts 

▪ interpreting quantitatively graphs of distance, time, and speed 

▪ acceleration caused by forces; Newton’s First Law 

▪ weight and gravitational field strength 

▪ decelerations and braking distances involved on roads.  

 
Wave motion 

▪ amplitude, wavelength and frequency; relating velocity to frequency and wavelength 

▪ transverse and longitudinal waves 

▪ electromagnetic waves and their velocity in vacuum; waves transferring 
energy; wavelengths and frequencies from radio to gamma-rays 

▪ velocities differing between media: absorption, reflection, refraction effects 

▪ production and detection, by electrical circuits, or by changes in atoms and nuclei 

▪ uses in the radio, microwave, infra-red, visible, ultra-violet, X-ray and gamma-
ray regions, hazardous effects on bodily tissues, including non-human 
bodies. 

 
Electricity 

▪ measuring resistance using p.d. and current measurements 

▪ exploring current, resistance and voltage relationships for different circuit 
elements, including their graphical representations 

▪ quantity of charge flowing as the product of current and time 

▪ drawing circuit diagrams; exploring equivalent resistance for resistors in series 

▪ the domestic a.c. supply; live, neutral and earth mains wires; safety measures 

▪ power transfer related to p.d. and current, or current and resistance. 
 
 



      
 
    Magnetism and electromagnetism 

▪ exploring the magnetic fields of permanent and induced magnets, and the 
Earth’s magnetic field, using a compass 

▪ magnetic effects of currents; how solenoids enhance the effect 

▪ how transformers are used in the national grid and the reasons for their use. 
 
     The structure of matter 

▪ relating models of arrangements and motions of the molecules in solid, liquid and 
gas phases to their densities 

▪ melting, evaporation, and sublimation as reversible changes, investigating how 
condensation of substances such as water can occur in different locations than it 
evaporated [Connecting this knowledge to uneven distribution of water on Earth]. 

▪ calculating energy changes involved on heating, using specific heat capacity; 
and those involved in changes of state, using specific latent heat 

▪ links between pressure and temperature of a gas at constant volume, related to 
the motion of its particles (qualitative) linked to changes in climate as the earth 
heats up. 

 
      Atomic structure 

▪ the nuclear model and its development in the light of changing evidence and an 
appreciation that scientific knowledge develops with increasing evidence and 
technological innovation 

▪ masses and sizes of nuclei, atoms and small molecules 

▪ differences in numbers of protons and neutrons related to masses and identities 
of nuclei; isotope characteristics and equations to represent changes 

▪ ionisation; absorption or emission of radiation related to changes in electron orbits 

▪ radioactive nuclei; emission of alpha or beta particles, neutrons, or gamma-
rays, related to changes in the nuclear mass and/or charge 

▪ radioactive materials, half-life, irradiation, contamination and their 
associated hazardous effects; waste disposal  

▪ evaluating the potential of nuclear fuel as a form of clean energy, 
through inquiry and debate 

▪ nuclear fission, nuclear fusion and our Sun’s energy 
 

      
 



 
 
       Space physics 

▪ the main features of the solar system, an appreciation of the time frames in the history of 
our solar system 

▪ the sun and solar flares and their impact on life on Earth 

▪ exploration of Earth’s place in the habitable zone and the implications of the 
physical conditions this location enables linked to life on Earth and our place in it with 
a sense of awe and wonder



Appendix 1  
[Links to other curriculum areas] 
Students should be aware of how design and technology links to issues covered in other parts of 
the curriculum, for example: 
Table 1 (illustrative examples only)  
Ref     Knowledge and skills requirements     Examples of Science application  
1  Geography   
a Students build an understanding 

of Global ecosystems and 
biodiversity – An overview of the 
distribution and characteristics 
of large scale natural global 
ecosystems. For two selected 
ecosystems, draw out the 
interdependence of climate, soil, 
water, plants, animals and 
humans; the processes and 
interactions that operate within 
them at different scales; and 
issues related to biodiversity and 
to sustainability including the 
accelerating rate of species loss, 
its causes and possible impacts.  

Organisms are interdependent and are 
adapted to their environment and the 
importance of biodiversity, especially in 
maintaining viable planetary systems  

b Understanding of the greenhouse 
effect, the spatial and temporal 
characteristics, of climatic change 
and evidence for different causes, 
including human activity, from the 
beginning of the Quaternary 
period (2.6 million years ago) to 
the present day including an 
acknowledgement of the 
accelerating nature of global 
temperature increase and the 
extent of scientific consensus 
around the likely implications of 
this rise.	 

The composition and evolution of the 
Earth’s atmosphere since its formation, 
identifying key events that contributed to a 
changing atmosphere through Earth’s 
geological timescale evidence, and 
uncertainties in evidence, for additional 
anthropogenic causes of climate change 
and analysis of multiple sources of data to 
determine consistency of evidence such as 
dendrochronology, ice cores, fossilised 
pollen and carbon dioxide concentrations 

2  Art and Design     
a the characteristics, properties, 

origins, effects and wider impact of 
using different media, materials, 
techniques and processes 
(including the circular economy), 
and the ways in which they can be 
used in relation to students’ own 
creative intentions and chosen 
area(s) of study as well as the 
impact on the environment.  

The viability of recycling of certain 
materials, identifying the potential for 
materials to enter the circular economy and 
other materials as substitutes such as 
seaweed and fungal mycelium instead of 
plastics  



b Understanding product life cycles, 
enabling informed and justifiable 
choices of resource selection and 
how they can be utilised within the 
context of a circular economy. 
 

Life cycle assessment and recycling to 
assess environmental impacts associated 
with all the stages of a product's life 
 

3 Design & technology  

a Knowledge of properties of 
materials to be applied when 
designing and making including the 
difference between down-cycling 
and up-cycling 
 

the physical properties of [materials], how 
the properties of materials are selected 
related to their uses 
 

4 History  

a Develop the ability to ask relevant 
questions about the past, to 
investigate issues critically, to relate 
the past to the present and the 
future, and to make valid historical 
claims by using a range of sources in 
their historical context 
 

developing skills for thinking analytically, 
evaluatively and critically to enable 
informed decision-making 
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