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Questions for each topic test your knowledge and understanding and help your teacher to monitor your progress. Extension questions allow you to take your understanding of a topic a step further.
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[image: ] Activity


Short individual or group activities help you to apply your understanding of each topic.
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[image: ] Key words


Important terminology and concepts are clearly explained for each topic.
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[image: ] In practice


Suggested practical activities help you to put your knowledge and understanding into practice and build your designing and making skills.
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[image: ] Find out more


Links are provided to online resources where you can find out more information on a subject.


[image: ]


















1.1 Contexts: informing possible outcomes



New products do not just appear from nowhere. They normally result from a series of steps, referred to as the design process. The design context is the start of the design process.







Design contexts


A design context is the general situation where there are problems that need solutions. By looking at this context, the designer can identify potential design challenges. Analysing these challenges leads to identifying the need for a particular product or system, which can then be designed and made.


The design context may be based on, for example:




	
•  a physical location, such as the home or a factory


	
•  a social need, such as safety or education


	
•  an environmental issue, such as improving sustainability.





The design context is typically outlined in a short statement. It is important that the context statement does not include a solution, as this will limit the options later in the process. For example, ‘Improving security in the home’ is a context that has many possible solutions, whereas ‘Designing a burglar alarm that operates when a window is opened’ is a narrower context, as it offers fewer options.


Other examples of good design contexts include the following:




	
•  Supporting people with physical or learning disabilities


	
•  Encouraging people to lead healthier lifestyles


	
•  Spending time abroad or on holiday


	
•  Ensuring safety in the workplace


	
•  Preparing for the effects of climate change


	
•  Exploring and investigating new worlds.
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Design possibilities


Within a context, there are many different things that could be designed. These opportunities for design are called design possibilities. They are not the same thing as design ideas. They can be seen as a step between the design context and the design idea.
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For example, for the context ‘Encouraging people to lead healthier lifestyles’, one design possibility could be a product that helps people to exercise more often. This could then lead to several design ideas being produced, such as a step counter to keep track of exercise completed, new cycling tops or shorts to make riding a bike more comfortable, or even a portable music player to make running outside more enjoyable.


For the context ‘Preparing for the effects of climate change’, one design possibility could be a product that reduces the impact of flooding in the home. This could lead to design ideas such as an automatic flood alarm system, a chair that is not damaged by sitting in water for long periods of time, or a floating storage system that can be used to keep valuable items above the water level.
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Design possibilities should always allow several different solutions to be produced. This helps to avoid the designer becoming stuck on one particular idea.
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[image: ] Key words


design context – a general situation where there are problems that need solutions.


design possibilities – opportunities, related to the design context, from which the need for a specific design solution is identified.
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[image: ] Activity


Choose an example design context from the previous page that has not been discussed already. Write a list of three design possibilities related to this context. For each possibility, identify at least one relevant product that could be designed.
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[image: ] Knowledge check




	
1  Describe what is meant by the design context.


	
2  Give three examples of design contexts.


	
3  Explain, using an example, what is meant by a design possibility.





Extension




	
4  Explain the relationship between the design context, design possibilities and design ideas.
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[image: ] Find out more


Explanation with examples of contexts in design: http://npdbook.com/what-does-the-customer-want/what-is-context
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1.2 Identifying client and user needs: collecting primary and secondary data



The client is the person that the product is being designed for. This is often the user, who will buy or use the product that is being designed. For a product to be successful, it must satisfy the client and user.




Understanding the client and user


‘Needs’ are characteristics that a design solution must have in order to work properly and solve a problem. ‘Wants’ are characteristics that the client would like the design solution to have, but they are not essential for the solution to work.


For example, a ‘need’ for a bottle that will hold water is that it doesn’t leak; a ‘want’ might be that the bottle should be blue. The bottle could still hold water even if it was green, pink or clear plastic. It is really important to understand what the client’s needs and wants are, so that the design can accommodate them.


One way to get an idea of what the client might need and want is to produce a client profile. This is a summary of the client’s likes, dislikes and general interests. It could be created by meeting with the client and asking a series of questions, such as:




	
•  What is your age or age group?


	
•  Where do you live and what sort of home do you live in?


	
•  What is your job and how much do you earn?


	
•  Where do you buy your groceries or clothes?


	
•  What sort of car do you drive?


	
•  Where do you like to go on holiday?


	
•  What hobbies and interests do you have outside of work?


	
•  Do you have any disabilities?





The design for a product can then be developed to match the likes and interests of the client. For example, if the client has physical disabilities then these will need to be taken into account when designing the product. If the client has a well-paid job and shops at high-end luxury stores, then they might expect higher quality than products available at lower prices elsewhere.




[image: ]









Primary and secondary data


There are two types of data that can be collected about a client’s needs and wants:




	
•  Primary data is gathered directly from the client. A client might be asked to fill in a questionnaire about the product that they would like to be designed.


	
•  Secondary data is not gathered directly from the client – normally it is taken from another source, which may have already collected data from the client. An example of secondary data could be a published data sheet showing the properties of a material, or the results of a survey carried out by someone else.





Primary data is often preferred, as the questions can be tailored to get specific answers for the design challenge being undertaken. Secondary data may not be as focused, as it could have been gathered with other objectives in mind. However, it usually takes more time and involves more cost to gather primary data than secondary data.


An important example of secondary data is anthropometric data. This can be defined as the body measurements of a large number of people, typically presented as a table or chart. This data can be used to ensure that products fit most users. It improves designs by making products easier or more comfortable to use. For example, it can be used to check average head width when designing a new police helmet, or average finger length when designing a new pair of hiking gloves.
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[image: ] Key words


client – also known as the user; the person or group of people who will buy and/or use the design solution.


client profile – a summary of the client’s likes, dislikes and interests.


primary data – data that is gathered first-hand, directly from the client.


secondary data – data about the client that comes from second-hand sources.


anthropometric data – body measurements for a large sample of people, used by designers to make products easier to use.
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[image: ] Find out more


Examples of primary and secondary data sources: www.bbc.co.uk/bitesize/guides/zbn6pbk/revision/1


An example of the use of anthropometric data when designing a handle: www.technologystudent.com/despro_flsh/handle1.html
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[image: ] Knowledge check




	
1  Explain the difference between a need and a want.


	
2  Describe what is meant by a client profile.


	
3  Explain the difference between primary and secondary data.


	
4  Give one advantage and one disadvantage of using secondary data when investigating a design challenge.


	
5  Give one example of primary data.





Extension




	
6  Explain, using an example, how anthropometric data can be used to improve the design of a product.
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[image: ] Activity


For each of the following activities, identify what type of data would be gathered and give examples of that data.




	
•  Interviewing a client face to face


	
•  Looking up information about material properties in a book


	
•  Asking a client to fill in a product questionnaire


	
•  Using anthropometric data to check average wrist sizes


	
•  Taking electronic component values from a data sheet


	
•  Asking another student for their opinions on a product





Discuss your responses with the rest of the class.
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[image: ] In practice


You have been asked to design a phone that is suitable for older adults.




	
1  Identify a client for your project.


	
2  Produce a client profile, detailing their likes, dislikes and interests.


	
3  Explain how this information will help with the design of the product.





[image: ]

















1.3 Writing a design brief and producing a design specification



Designers need to understand the problem that they are trying to solve, so that their solution meets the needs of the client (or end user). Two documents that can help with this are the design brief and the design specification. The design brief gives an outline of what is required, and the design specification lists the precise requirements of the user.




Writing a design brief


A design brief provides a summary of the design opportunity. It may also include some constraints – these are things that limit what can be done. A good design brief is usually one or two short paragraphs that should:




	
•  state the context (for more information on design contexts, see Section 1.1)


	
•  identify the client (this can also include relevant information about them, such as their age and job)


	
•  state the design opportunity or problem to be solved


	
•  identify any important design constraints.





It may also list some of the needs that the client considers important in the solution.


It is often a good idea to share the design brief with the client, to make sure it is what they are expecting. This means it can be changed before too much time and money is spent on a solution that would not meet their needs.
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[image: ] Key words


design brief – a summary of the design opportunity.


constraint – something that limits what can be done.


design specification – a document that lists all the design criteria that the finished product must meet.
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Example design brief


Context: supporting people with learning disabilities.


Client: Joshua, aged 11, has dyslexia. As a result of this, he finds reading, writing and spelling difficult. He enjoys playing board games at home and would like one that will help him to develop his literacy skills.


Design opportunity: design and make a new board game that would be suitable for Joshua’s needs. The board game must help him to improve his ability to read, write and spell words.


Design constraints: the board game must have a theme and aesthetics that would appeal to an 11-year-old child. Durable materials must be used so the game can be played many times without being damaged.
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Design and manufacturing specifications



There are two main types of specification: design and manufacturing. These each have different purposes within the design process, so it is important to understand the differences between them.




Design specification


The design specification is a document that lists all the needs and wants that the design solution must meet. It must have enough detail that a designer could look at it and, with no other information, design a product.






	Questions that might be answered in a design specification






	A

	Aesthetics

	What shape should the product be?

What colour should the product be?


What texture should the surface have? Smooth or rough?








	C

	Cost

	What should the cost of the product be?






	C

	Customer

	Who is the client or user of the product?

What features of other similar products should it have?


Does the client have any specific needs or wants for the product?








	E

	Environment

	Should the product be made from recycled materials?

How should the product be packaged?


How will the product be disposed of when it is no longer needed?








	S

	Safety

	What safety risks have to be considered?

What safety standards must the product meet?








	S

	Size

	How long, wide and tall should the product be?

How much should the product weigh?








	F

	Function

	What will the product be used for?

How will it work?


How should it be tested?


Will maintenance be needed?








	M

	Materials and manufacturing

	What materials should the product be made from?

Are there any limits on the sizes of the available materials?


How many products need to be made?


Which processes should be used to make the product?









There will usually be many different types of need and want in the design specification. These might include how the solution should work, costs, sizes, what the solution must look like, the processes that could be used to make it and its possible impact on the environment. Some of the questions that might be answered in a design specification are given in the table on page 11, grouped by their type of need or want. (You can read more about ACCESS FM in Section 1.7.)


Most products are tested and evaluated several times during the design process. The testing process is made easier if the needs and wants in the specification are quantified. This means that they have numbers or values that can be measured. The following are examples of useful details that could be included in a design specification:




	
•  The product must be a maximum height of 200 mm.


	
•  The product must have a width of 40–60 mm.


	
•  The product must cost less than £15 to make.


	
•  The product must be made from at least 50 per cent recyclable materials.





It is important to allow a range when values are quantified. For example, ‘the width should be between …’ or ‘the height should be less than …’. If the specification states a single value, even a tiny variation from that value would mean that the product is classed as a failure. For example, if the specification said, ‘the weight should be 1 kg’, the product would be a failure if it was 999 g or 1.001 kg.







Manufacturing specification


The manufacturing specification must contain all of the information that is needed to make the product, for example:




	
•  how many products are to be made (the scale of production)


	
•  a list of all of the materials and parts needed


	
•  the sizes of all parts that are to be made (this will normally include the maximum and minimum acceptable values for each feature – the amount of variation allowed in a measurement is called the tolerance)


	
•  step-by-step instructions on how to make the product, including procedures for safe working


	
•  how the product should be tested to ensure quality


	
•  any drawings that would help communicate sizes and how the parts fit together – see Section 1.9.
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[image: ] Key words


manufacturing specification – a document containing all the information needed to make a product.


tolerance – the amount of variation that is allowed in a measurement, e.g. ± 5 mm.
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[image: ] Activity


Choose a product in your classroom. Identify who the user or client is for the product. Write a design brief that could have been used for this product.
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[image: ] Knowledge check




	
1  List three types of information that can typically be found in a design brief.


	
2  Explain what is meant by a design constraint.


	
3  State eight types of need or want that may be included in a design specification.


	
4  Explain the purpose of a manufacturing specification.


	
5  Define what is meant by the tolerance on a part.





Extension




	
6  Choose a product that you use on a daily basis outside of school. Write a design specification that the product has been designed to meet. Explain the reasons for each of these needs and wants.
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[image: ] Find out more


An explanation of how to produce a design brief with an example: www.technologystudent.com/designpro/problem1.htm


An example design specification for a desktop organiser: www.technologystudent.com/joints/desk5.htm


An explanation of what should be included in a manufacturing specification: www.technologystudent.com/despro_flsh/manspec1.html


A detailed description of how to write a design brief for a graphic product: www.canva.com/learn/effective-design-brief
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[image: ] In practice


Write a manufacturing specification for a product that you have designed during your Design and Technology lessons. This must include everything that would be needed to make the product.
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