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Design and Technology Purpose of Study

· Through the evaluation of past and present design and technology, they develop a critical understanding of its impact on daily life and the wider world. High-quality design and technology education makes an essential contribution to the creativity, culture, wealth and well-being of the nation.

KS2 Programme of Study

When designing and making, pupils should be taught to:
· investigate and analyse a range of existing products; understand how key events and individuals in design and technology have helped shape the world.

Key question: how does this unit build on prior knowledge and where might it lead?

This unit builds on the Key Stage 1 Programme of Study:
· When designing and making, pupils should be taught to explore and evaluate a range of existing products; build structures, exploring how they can be made stronger, stiffer and more stable.

The unit will lead to the Key Stage 3 Programme of Study:
· When designing and making, pupils should be taught to analyse the work of past and present professionals and others to develop and broaden their understanding; investigate new and emerging technologies; understand developments in design and technology, its impact on individuals, society and the environment, and the responsibilities of designers, engineers and technologists.

	What are the key concepts for this unit?

Cultural Capital - Pupils are exposed to the work of great designers, engineers, and architects from around the world and across time. They learn how innovations in design and technology have shaped the modern built environment and continue to influence future thinking.

Significant Individuals - Pupils learn about key figures in engineering and design, and understand their contributions to technological progress, problem-solving, and the way people live and work.

Core Principles of Design & Technology - Pupils develop understanding of fundamental D&T concepts, including user, purpose, functionality, design decisions, innovation, authenticity, technical knowledge, responsibility, and technology, applying these as a framework for analysing and designing structures.

Engineering and Structural Design - Pupils explore how structures are strengthened, stabilised, and constructed. They gain insight into how engineers solve real-world problems through materials, forces, and technology - connecting scientific principles with creative design.

Chronology and Innovation Over Time - By comparing structures from different eras, pupils recognise how technological advances, materials, and social needs have changed the way we build. They see innovation as a continual process of improvement and adaptation.

Future Thinking and Sustainability - 
Pupils apply knowledge to speculative design, imagining how structures might evolve with new materials and technologies, while considering responsibility, environment, and energy use.
	Is it worth summarising what we want pupils to know on a knowledge organiser? If so what should be included?

Not needed - the book has a thorough glossary included at the back.



	How will we introduce it?

Activating Prior Knowledge: Show pupils the front cover and ask them to look closely.
· What do you notice about the buildings on the cover?
· What questions come to mind when you see the title?

Explain to pupils that they'll be encouraged to think like designers and engineers, but how do we do that? Show the core principles on the board and discuss them together, noting pupils' ideas on a shared working wall.
· What do these mean in the world of D&T?
· Which of these do you think apply to the buildings on the cover of the book?

Core Principles:
· User: The individual or group for whom a product is designed. 
· Purpose: The intended function or reason for a product to exist. 
· Functionality: The quality or state of being functional; a design that performs its intended role effectively. 
· Design Decisions: Choices made throughout the design process that influence the final product. 
· Innovation: The process of creating something new or improving upon an existing idea to make it better. 
· Authenticity: Designing products in a real-world context with a clear user and purpose.
· Technical Knowledge: Understanding the properties of materials, how mechanical and electrical systems work, and how to use tools and equipment effectively. 
· Responsibility: Designing and working safely, understanding the impact of design on the environment and society, and ensuring product quality. 
· Technology: Science and knowledge applied to practical problems to invent useful tools and systems.

Turn to the contents page and focus on the chapter titles, (How to Build Flat, How to Build Tall, How to Build Strong, etc.) 
· What do you think each chapter will teach us about building and design?
· Which ideas sound most interesting or challenging to you?




















	How are we going to take pupils through this unit?

This book can be used in various ways to support and compliment your existing D&T curriculum.

Technical Knowledge: As part of your existing curriculum content, the following pages have examples of technical knowledge being applied in real-life contexts. These could be in research activities to deepen pupils' understanding of technical knowledge and terminology, as well as exposing them to real-life examples. They can then apply this knowledge to the structures they design and make.
· Strengthening
· Foundations
· The Metropolitan Cathedral - pages 6-11
· Beams and columns
· The Shard - pages 12-15
· The Burj Khalifa - pages 38-41 
· Materials
· Clay - pages 62-63
· Steel - page 13
· Concrete - pages 26-27, 30-31, 53, 
· Pulleys
· Pages 16-17, 42-43
· Bridges
· The Brooklyn Bridge - pages 20-23
· Types of bridge - pages 44-45
· Te Matau Ā Pohe - pages 48-51

Significant Individuals: The book mentions many key individuals in design and technology who have helped shape the world. Pupils could choose a significant person to research, using extracts from the book and online sources. Pupils should explore how the individual has contributed to the world and why they are significant.
· Henry Bessemer - page 13
· Renzo Piano - page 14
· Emily Warren - pages 24-25
· Joseph Monier - page 30
· Joseph Bazalgatte - page 33
· Fazlur Khan - page 39
· Elisha Otis - page 42
· Marc Brunel - page 60
· Ada Lovelace - page 68
· Alan Turing - page 69
· Sir Mokshagundam Visvesvaraya - page 80
· Marcus Vitruvius Pollio - page 80
· Dr Advenit Makaya - page 80
· Agnes Jones - page 80
· Dr Nike Folyan - page 80
· Dr Efrain Ovando-Shelley - page 80
· Katie Kelleher - page 80
· Ilya Espoino de Marotta - page 80
· Bill Baker - page 80
· Roma Agrawal - page 80

Ancient Engineering: There are opportunities to link to the Key Stage 2 History curriculum on the following pages:
· The legacy of Greek culture - Archimedes - page 16
· Non-European society that provides contrast with British history - Aztecs - pages 8-11, New Zealand Māori - pages 46-47
· The Roman Empire - The Pantheon - pages 26-29
· Achievements of the earliest civilisations - Persia - page 57, The Indus Valley - page 62

Specific Buildings/Locations: The book gives details on many different structures, from across the world and from different points in history. Pupils could choose a structure from the book and explore it, using the core principles as a guide. You could focus on all of these, or just a few, depending on the ability of your cohort.
· User
· Who uses/used this structure? Has the user changed? How and why? How does it meet the users' needs?
· Purpose
· What is this structure used for, e.g., worship, work, hospitality, travel, etc? What problem is it seeking to solve? How has the purpose changed over time?
· Functionality
· How does it work? How is it fit for purpose? How does it solve the problem or make things easier? What features help it stay strong, stable or safe?
· Design Decisions
· What does the structure look like? Do people find it beautiful, impressive or symbolic? Why? Why were certain design decisions made? Who made those decisions and what influenced them (culture, materials, environment, tools, etc.)? What impact did they have on the other core principles? 
· Innovation
· What is significant about this structure? Did this structure improve upon something else? If so, in what way? How did it shape the world we live in? What ideas from this structure are still used today?
· Technical knowledge
· What materials have been used? How were the materials joined, shaped or strengthened? What environmental factors have affected the way it's been built?
· Evaluation
· What works well about this structure? What might be improved? If you were to redesign this, what would you change or keep the same?

Pupils can use extracts from the book as well as online resources to research their chosen structure. Pupils could create a 1-page fact file about their structure for use in the next activity.
· Tenochtitlan - Mexico City, Mexico pages 8-11
· The Metropolitan Cathedral - Mexico City, Mexico - pages 8-11
· The Shard - London, England - pages 12-15
· Shanghai World Financial Centre - Shanghai, China - page 18
· Empire State Building - New York, USA - page 18
· One World Trade Centre - New York, USA -  page 18
· Turning Torso - Malmo, Sweden -  page 18
· The Petronas Towers - Kuala Lumpur, Malaysia -  page 19
· Taipei 101 - Taipei, Taiwan -  page 19
· Torre Mayor - Mexico City, Mexico -  page 19
· Abraj Al Bait's Makkah Royal Clock Tower - Mecca, Saudi Arabia - page 18-19
· The Brooklyn Bridge - New York, USA pages 20-25
· The Pantheon - Rome, Italy - 26-29
· Museo de Sitio Julio C Tello - Pisco, Pery - page 30
· La Tallera Gallery - Cuernavaca, Mexico - page 30
· MAXXI - Rome, Italy page 31
· Crushed Wall - Redruth, UK page 32
· Lotus Temple - New Dehli, India page 32
· Unite d'Habitation - Marseille, France page 31
· Bank of London and South America - Buenos Aires, Argentina - page 31
· Portugese National Pavillion - Lisbon, Portugal, page 31
· London Sewers - London, UK - pages 32-37
· The Burj Khalifa - Dubai, UAE - pages 38-41
· The Gherkin - London, UK - page 39
· Te Matau Ā Pohe Bridge - Whangarei, New Zealand - pages 46-51
· Katse Dam - Lesotho, Africa - pages 52-55
· Tunel Grande - Rio de Janeiro, Brazil - pages 58-59
· Thames Tunnel - London, UK - pages 60-61
· Sapporo Dome - Hokkaido, Japan - pages 64-67
· The Falkirk Wheel - Falkirk, Scotland - page 64
· Qi Zhong Stadium - Shanghai, China - page 64
· Milwaukee Museum of Art - Milwaukee, USA page 64
· Halley VI - Antarctica, pages 70-71
· Bandra-Worli Sea Link - Mumbai, India - page 72
· Ithaa Restaurant - Divehi, Maldives - page 73

When was it built?: If possible, have images or printouts of the structures referenced in the book, or digital images on an interactive whiteboard. Alternatively, use the pupils' fact files from the previous activity. You will need to have access to the date each structure was built. Refer to the title of the book, 'How was that built?' and display the question 'When was that built?' on the board, explaining that the two are linked. 
· How does the time in which a building was made impact how it is built?
· What might be different about how something was built in the past compared with today?
· What materials and tools were common in different time periods?

Ask pupils to use the images or fact files to put the buildings into chronological order of when they were built, creating a visual timeline. 
· What patterns do you notice as time moves on?
· Do buildings get taller/shorter, lighter/darker, safer, simple/complex? Why?
· How do the materials and methods change?

Pick out different structures and exploe the following questions together:
· What new ideas or inventions made this structure possible at that time?
· What inspiration does this structure draw from others?
· What structures built later improved upon this design?

Future Structure: Share the information on pages 72-77 with pupils and discuss new vocabulary together. Present pupils with the following challenge:
· It’s the year 2050. You’re an engineer asked to design a new structure — it might be in space, under the sea, on the Moon, or right here on Earth. Use what you know about materials, structures and technology to imagine how it could be built. Some things might not exist yet — but explain how they could.

Pupils can imagine that anything could be possible, but they must still explain how it might work. Pupils should design and sketch a structure that could exist in 2050. It could be a building, bridge, public space or shelter. On their annotated sketch they must include:
· Purpose - What is it for? Who will use it?
· Location - Where is it built?
· Materials - What is it made from? Why are these materials suitable? (See examples from page 76.)
· Methods - How might it be built? (See examples from page 77.)
· Special features - How is it innovative? What energy source does it use?

Allow pupils to have fun with it and design speculatively, but ask them to give logical explanations of how it could work.

	How will we know if our children have learnt what we have taught them?

· Pupils can explain how design decisions are influenced by users, purpose, and context, using examples from different structures around the world and across time.
· Pupils can describe and apply technical knowledge of materials and structural features to explain how buildings stay strong, stable, and fit for purpose.
· Pupils can identify how innovation and technology have changed how structures are designed and built, giving examples of new ideas or inventions that made a difference.
· Pupils can compare how structures from different time periods were built, recognising patterns of change in materials, tools, and methods.
· Pupils can design and communicate their own imaginative structure for 2050, using annotated sketches to show purpose, materials, methods, and innovation clearly.
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