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INTRODUCTION TO OCR GCSE (9–1) DESIGN AND TECHNOLOGY

How to use this book

This book has been written to help you master the skills, knowledge and understanding you need for OCR GCSE (9-1) Design and Technology.

Throughout the course you will develop your ability to explore design opportunities and stakeholder needs, wants and values, and to develop and effectively communicate realistic design proposals that meet these requirements. You will develop your decision making skills and the ability to critique and refine your ideas throughout the process. You will also gain a broad knowledge of materials, components, technologies and practical skills and will learn how to use these safely to develop high quality, imaginative and functional prototypes.

The course content is divided into ‘core’ and ‘in-depth’ principles of design and technology:


•  The ‘core’ principles offer a broad set of principles that all learners must know. These principles are covered in Section 1 of the textbook.

•  You are also required to demonstrate your ‘in-depth’ knowledge, understanding and design development skills in relation to one or more of the areas of learning you have chosen to work with and have an interest in. These ‘in-depth’ principles are covered in Section 2 of the textbook, and are divided into separate chapters for each of the main categories for in-depth learning:




    –  papers and boards (Chapter 8)

    –  natural and manufactured timber (Chapter 9)

    –  ferrous and non-ferrous metals (Chapter 10)

    –  thermo and thermosetting polymers (Chapter 11)

    –  woven, non-woven and knitted textiles (Chapter 12)

    –  design engineering (Chapter 13).



The first five in-depth areas relate directly to material categories. Those who choose to follow the design engineering area are likely to be more interested in electronic and mechanical systems and control.

The content of the OCR specification is divided into eight topic areas:


1.  Identifying requirements

2.  Learning from existing products and practice

3.  Implications of wider issues

4.  Design thinking and communication

5.  Material considerations

6.  Technical understanding

7.  Manufacturing processes and techniques

8.  Viability of design solutions



Each of these topics is explored through an enquiry approach. The questions that form this enquiry approach are included at the start of each section within the textbook.

Summary of assessment

The topic areas listed above will be assessed in the Principles of Design and Technology written paper that you will take at the end of the course. (You will find more information to help you prepare for this written paper in Chapter 15 of this textbook.) They will also be assessed in the Iterative Design Challenge non-exam assessment (NEA) that you will carry out in the final year of the course. (You will find information to help you with how to approach the NEA in Chapter 14 of this textbook.)

The table below summarises how you will be assessed for OCR GCSE (9-1) Design and Technology.



	Component
	Assessment type
	Time
	Marks available
	% of qualification



	Principles of Design and Technology
	Written paper
	2 hours
	100 marks
	50%



	Iterative Design Challenge
	Non-exam assessment
	Approx. 40 hours
	100 marks
	50%




Features of this book

Throughout each chapter you will find a range of features to support your learning.
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LEARNING OUTCOMES

Learning outcomes are included at the start of each topic within a chapter and tell you what you should know and understand by the end of the topic.
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KEY TERMS

All of the important terms you need to know and understand are defined.
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KEY POINT

Key point boxes highlight and summarise important points.
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ACTIVITY

Short activities are included throughout each chapter. Your teacher may ask you to complete these to help you develop your knowledge and understanding of a topic.
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STRETCH AND CHALLENGE

These activities will help you to develop your knowledge and understanding of a topic further. They may ask you to complete further research or to consider some of the more challenging aspects of the course.
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PRACTICE QUESTIONS

You will find these at the end of each section. Practice questions are designed to check your knowledge and understanding of the content in each section. Please bear in mind that these are the work of the authors and do not necessarily reflect the type of questions you will face in the examination.
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What is iterative design?

In simple terms, iterative design means the creation and refining of a design by using a repeating process of prototyping, analysing and testing.

Each time the process is repeated and refined, this is referred to as an ‘iteration’. Every cycle of prototyping, analysing and testing of a design informs and reveals further refinements that are necessary or possible, which in turn leads to a new iteration of the design. The first prototype is the first iteration of the design; the second prototype is the second iteration, and so on. Repeating the cycle produces a more refined and improved iteration of the design each time.

The iterative design process allows the designer to explore different design avenues and try out potential ideas so that they can discover design problems early in the design process and make changes and refinements that lead to improved iterations of their original design. It is more effective than a linear design process (for example, Situation → Brief → Analysis → Design ideas → Final design → Planning → Making → Evaluation), in which a designer might not examine how well a product actually meets the needs of the stakeholder until it is completed, at which stage it is likely to be too late to change anything or improve it.

The iterative design process encourages you to be more creative and to take ‘design risks’. These may or may not be successful, but they are necessary in order to discover whether ideas will work or not. These ‘failures’ will be rewarded as they are valuable steps to finding new avenues of exploration and ways forward in the refining process. It means your ability to undertake a process of design thinking is assessed, rather than just focusing on ensuring you produce the most perfect outcome.

Iterative designing using Explore, Create, Evaluate

Underpinning the iterative design process in GCSE Design and Technology are the three main interconnected stages: Explore, Create and Evaluate.

You will need to demonstrate your knowledge, understanding and skills through:


•  exploring needs, requirements and opportunities

•  creating solutions that resolve those needs and requirements

•  evaluating how well solutions meet the needs.



Repeating this cycle will create multiple design iterations that show how a design has evolved to meet the stakeholder’s needs.

Management of the cycle is central to the whole iterative design process, which can be successful only when the three stages are managed effectively. Decisions such as which stakeholder’s needs are most important, which design ideas are worth exploring or pursuing further, what tests need to be done, which materials could be used, etc., are integral to the iterative design process.


Core principles of design and technology
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This section looks at the core principles of design and technology that you must know and understand in order to make informed decisions as a designer.

All students will need knowledge and understanding of the principles considered in this section.

The section explores the following questions outlined in the OCR specification:


1.1 How can exploring the context a design solution is intended for inform decisions and outcomes?

1.2 Why is usability an important consideration when designing prototypes?

2.1 What are the opportunities and constraints that influence design and making requirements?

2.2 How do developments in design technology influence design decisions and practice?

3.1 What are the impacts of new and emerging technologies when developing design solutions?

3.2 How do designers choose appropriate sources of energy to make products and power systems?

3.3 What wider implications can have an influence on the processes of designing and making?

4.1 How can design solutions be communicated to demonstrate their suitability? (The content also relates to in-depth areas, therefore there will be some differences dependent on the design approach you are taking.)

4.2 How do designers source information and thinking when problem solving?

5.1 What are the main categories of materials available to designers when developing design solutions?

5.2 Why is it important to consider the characteristics and properties of materials and/or system components when designing?

6.3 How do we introduce controlled movement to products and systems?

6.4 How do electronic systems provide functionality to products and processes?

7.6 How do new and emerging technologies have an impact on production techniques and systems?



These questions are considered in the following chapters:

Chapter 1 Identifying requirements

Chapter 2 Learning from existing products and practice

Chapter 3 Implications of wider issues

Chapter 4 Design thinking and communication

Chapter 5 Material considerations

Chapter 6 Mechanical devices and electronic systems

Chapter 7 New and emerging technologies
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CHAPTER 1 Identifying requirements

Different people have different needs and wants – what is desirable for and helpful to one person may cause problems and difficulties for someone else. All new designs of products and systems should ideally make things easier, quicker or cheaper for a user, but as designers we also need to consider the impact on the environment and other users. For example, the product might have an impact on nature, waste energy or cause wasteful by-products. Social, moral and cultural issues are also important considerations when designing products and systems. Economic factors also need to be considered.

The smartphone, for example, is a relatively recent invention. Smartphones have met people’s needs by enabling social interaction and access to information – people can keep in touch, use social media, shop, listen to music, read the news or check the weather forecast while on the move. Smartphones are also useful in emergencies. There are, however, downsides to any new technology. Using smartphones inappropriately, when driving for example, increases the risk of accidents. Loud phone conversations in public places can be irritating. Although we interact through our devices, this can mean we interact less in person, which can affect our social confidence. It’s hard to switch off from the ‘connected’ world. Smartphones are also seen as ‘fashion items’ – people will buy a new phone even though their old one is still working, and this can waste resources and have a negative effect on the environment.


[image: ]
Figure 1.1 The evolution of the mobile phone



Exploring the context of a design solution
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LEARNING OUTCOMES

By the end of this section you should know about and understand how exploring the context a design solution is intended for can inform decisions and outcome, including:


•  where and how the product or system is used

•  primary user and wider stakeholder requirements

•  social, cultural, moral and economic factors, and how they affect design decisions.
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Basic human needs include food, shelter, clothing and safety, and some designs are intended to meet these. However, most people also want products in all areas of their lives, for example, for self-expression and to make day to day life easier and more comfortable.

The situation or context for which a design solution is intended has an effect on many decisions that will be made; it is important to consider the surroundings (place) in which the product will be used, and its users. Purpose (what the product needs to do) and price can also be important factors.
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KEY TERMS

Context: The situation a design solution is intended for.
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When considering the context for which a design solution is intended, a useful starting point could be to create a concept map considering the general influences such as ‘people, place, purpose and price’ or ‘who, why, what, when, where and how?’


[image: ]
Figure 1.2 A concept map exploring concepts of public space
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ACTIVITY

The sensitive design of public spaces can enhance users’ experiences and interactions within them. Explore a space local to you and consider how to enhance users’ experiences within that space.
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Figure 1.3 Examples of indoor and outdoor public spaces
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ACTIVITY

Choose another context. This could be an OCR set context or your own context.

Complete a mind map of all the possible ideas you can think of related to this context, then share your ideas with others in your group. You will have thought of different approaches and discussion might spark further ideas. Think as widely and creatively as possible.
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Where and how the product or system is used

Where, when and how a product/system is used can affect many design decisions. For example, an outdoor product will need to be suitable for extremes of weather, while a product for a public place will need to be durable and possibly vandal-proof.

The primary user and wider stakeholders

Most products and systems are used or maintained by humans. The primary user is the most obvious user to consider, but any product will have other stakeholders with an interest in it. For example, a company will have an interest in the chairs it provides in its office in order to ensure its workers (the primary users) can work efficiently and comfortably. The Chartered Institute of Ergonomics and Human Factors (CIEHF) and the Health and Safety Executive (HSE) have an interest too, as wider stakeholders, to provide guidance for the design of office furniture to minimise back pain and RSI. A stakeholder is any person, group or organisation with an interest in a product or system.


[image: ]

KEY TERMS

Stakeholder: A person, group or organisation with an interest in a product/system, for example parents/schools when designing products for children.

Primary user: The person or group of people who will use a product or system.

Human factors: The scientific discipline concerned with the interaction between humans and elements of a product and/or system; also called ergonomics.
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In industry, designers consider all stakeholders who will have an interest in the product they are designing, not just the person or people who will use the products, or the person buying the product. When designing (for example, when completing your NEA), always try to consider the wider stakeholders that have an interest in the designs you are developing, as well as considering how the primary user will interact with the product. For example:


•  ask your primary user what they feel are important things to consider. You can observe the design context and use similar or alternative products;

•  talk to other stakeholders who have an interest in the product/system (wider stakeholders);

•  get ongoing feedback from the primary user and other stakeholders at the developmental stage;

•  complete user-testing with designs and with prototypes, allowing for further iterations along the way to an optimum solution.




[image: ]
Figure 1.4 The primary users



Whenever you interact with stakeholders you will need to keep a record of your questions and any feedback they provide. You could do this by taking photographs or videos.

Before approaching stakeholders you may complete a task analysis – thinking about ‘who, why, what, where, when and how’ will enable you to develop a list of questions and to plan what you need to find out from any stakeholders you interact with. Perhaps the easiest way to analyse the task is to create a concept map (see Figure 1.2).


[image: ]
Figure 1.5 Example of task analysis
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Figure 1.6 Housing design has changed due to the use of new building materials and technologies to light and heat our homes and conserve energy



Social, cultural, moral and economic considerations

Making, using and disposing of products at the end of their life can contribute to pollution and use up resources. Some products genuinely improve the quality of life for the users, others might be good in one society or culture, but not so good in a different one. Some products are not really needed at all.

New products can change the way we work and live. Traditional ways of doing things are sometimes best, but in other situations improved products can build and improve on past designs. Some products encourage social interaction, such as the mobile phone or a musical instrument. But these products can also make us more isolated.

Every person has a right to basic freedoms – enough to eat, safety, care (especially the young and elderly), a place to live. Most successful products need to be able to be used by a wide variety of people, the elderly, left and right handers and those with disability; we call this inclusive design.

We also need to consider economic issues, as making, using and disposing of products will have an impact on the economy and create or affect jobs. For example, many modern products are manufactured by computer controlled systems (CAM), resulting in the loss of jobs for skilled workers in factories, but some new jobs are created. Many products that we buy are manufactured by people who are badly paid and who work in poor conditions, sometimes abroad.

Culture relates to the ideas and activities of groups of people. It is about the way that people behave and relate to one another; and how they live, work and spend their leisure time. It is also about beliefs and aspirations. When we design products or systems we always need to look beyond our own experiences. We live in a culturally rich and diverse country, and as designers we have a responsibility to respect and understand the cultural beliefs and differences of others in order to avoid giving offence.

Cultures change with time, particularly with the influences of new ideas, new technologies and the availability – or scarcity – of resources. In an increasingly technological world, cultures can also change to the point of being lost altogether. For example, traditional skills and trades are lost because technology changes and old skills are no longer needed.

We now see similar products and building designs all over the world, as a result of globalisation. Marketing strategies by large companies have ensured that there are outlets for their products all over the world. The big brand names in fashion, fast foods, drinks, supermarkets, DIY stores, cars and motorbikes can be seen in many parts of the world, and this product globalisation creates cultural change and taps into new markets.
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KEY TERMS

Culture: The ideas and activities of groups of people; the way that people behave and relate to one another; the beliefs and aspirations of a group of people.

Globalisation: Businesses and organisations operating globally and developing international influence.
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However, there is also an increasing desire to preserve cultural identity, traditions and language and this can influence designing. For example, traditional forms of dress may re-emerge where once such forms might have been abandoned.


[image: ]
Figure 1.7 Traditional forms of dress have changed with the influence of new materials, fashions, mass production techniques and the globalisation of manufacturing industries



Similarly, after having tried all sorts of high-tech materials, some architects are now exploring the use of ancient materials and techniques such as straw, clay and rammed earth, which have proved their resistance. As we can see in the countless structures still standing these days, traditional materials do not produce waste, they are easily recyclable and they are obtained from renewable sources. These are all qualities that are important for a sustainable economic future.
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KEY TERMS

Sustainable economic growth: Development that aims to satisfy the economic needs of humans while sustaining natural resources (such as materials) and the environment for future generations.
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Although more and more new technologies are being discovered through the sharing of ideas and international collaborations, many designers and manufacturers are looking to past traditions and methods to develop ideas.


[image: ]
Figure 1.8 How the Korean hanbok dress was transformed by Karl Lagerfeld in 2015




[image: ]
Figure 1.9 A modern mud house by Austrian architect Martin Rauch, compared with a traditional mud hut in a Maasai village in Kenya



It is also important to research and understand cultural issues when designing. For example, colours have different meanings in different cultures. In Western cultures, white symbolises purity, peace and cleanliness; brides traditionally wear white dresses at their weddings. But in China, Korea and some other Asian countries, white represents death, mourning and bad luck, and is traditionally worn at funerals. Islamic art is different from Western art; within some Islamic traditions, using images of people is not permitted in religious art and geometric patterns are used to create an impression of continuous repetition that is believed by some to represent the infinite nature of God.

Usability when designing prototypes
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LEARNING OUTCOMES

By the end of this section you should know and understand why usability is an important consideration when designing prototypes


•  the impact of a solution on a user’s lifestyle

•  the ease of use and inclusivity of design solutions

•  ergonomic considerations and anthropometric data to support ease of use

•  the importance of aesthetics
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Figure 1.10 Human users should be at the centre of any design activity



Designing any product involves consideration of many factors. Production, marketing, materials and cost are all important, but in recent years designers have realised that the human users must be a central part of the process. If a manufacturer makes a product that is uncomfortable or unsafe, or that people find difficult to use, the product will fail. Full consideration of usability is therefore very important, and designers need to consider the characteristics and needs of a product’s users.

Observation is a key design method that can be used to identify the problems that can arise when people interact with products, services and environments. Always design with the user in mind.

The impact of a solution on a user’s lifestyle

Any new product has the potential to change the way we live and work, products can change the way we communicate with others, use our leisure time and make day to day tasks easier. With the user in mind, it is important to understand how the design of a product and its ease of use can impact our lives: a badly designed product could lead to discomfort and even injury.

Ease of use and inclusivity

Sometimes a product is easy and straightforward to use – think of a toothbrush, for example. There are clear interfaces between your hand and the handle and between the bristles and your teeth. Other products are more complex to use, such as a smartphone or a car; for example, driving a car involves understanding the controls.

The ease of use of a toothbrush design is mainly concerned with physical sizes and shapes of people and how well they grip or move muscles. Driving a car or using a smartphone is more complicated and involves the brain and a level of understanding. This relationship between people and the objects they use is referred to as ergonomics. (Ergonomics is explored in more detail later in this section.) By considering all these factors, a designer can improve the usability of any design/system.
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KEY TERMS

Usability: How easy a product is to use, how clear and obvious the functions are.

Ergonomics: The study of how we use and interact with a product or system.
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Figure 1.11 A toothbrush is simple to use, while car dashboard controls are often complex



Inclusive design

Inclusive design aims to remove the barriers that create undue effort and separation. It enables everyone to participate equally, confidently and independently in everyday activities. This does not mean you have to design for all 7 billion people on Earth, but you should aim to exclude as few as possible.
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KEY TERMS

Inclusive design: Designing for the widest possible audience.

Anthropometrics: The study of the sizes of the human body.
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Design has traditionally catered only for the perceived majority of so-called normal users. But what is ‘normal’? Most of us will suffer at least temporary disability at some point in our lives; and we will all grow old. We are also variously tall, short, fat, male or female. All of these factors will have an impact on how we use products. In order to ensure everyone participates fully and enjoys equality, we need to move away from thinking about ‘regular’ and ‘specialised’ design and create inclusive designs that are not difficult for anyone to use.

Ergonomic considerations and anthropometric data

Ergonomics

Ergonomics is about understanding the interactions between people and the things they do, the objects they use, and the environments they work, travel and play in. Sometimes described as the ‘fit’ between humans and the products they use, it is not just about size, it is about how easy it is to understand how to use a product, through awareness of the other senses that users draw on when interacting with it.

If a good fit is achieved then people are more comfortable, they can do things more quickly and easily, and they make fewer mistakes. So when we talk about ‘fit’, we don’t just mean the physical fit of a person, we are concerned with how easy it is to understand how to use a product, through awareness of the other senses that users draw on when interacting with it.
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Figure 1.12 Anthropometric data for standing
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KEY POINTS


•  The 50th percentile is the most common size, the average.

•  The 5th percentile indicates that five per cent of people (or one person in 20) is smaller than this size.

•  The 95th percentile indicates that five per cent of people (or one person in 20) is larger than this size.

•  Very few people are extremely large or very small.

•  Be careful not to mix up ergonomics and anthropometrics: an easy way to remember is ‘anthro’ is man in Greek and metrics should help you remember measurements.
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Anthropometrics

Anthropometrics are people measurements. Anthropometric data comes in the form of charts and tables. It may provide specific sizes, such as finger lengths and hand spans, but it also offers average group sizes for people of different age ranges and genders. Other sizes to consider are height, reach, grip and sight lines.

The use of percentiles is an important aspect of anthropometrics. The sizes of the human body given in anthropometric data are usually presented in tables, and normally include the 5th percentile (the smallest 5 per cent), the 50th percentile (the average) and the 95th percentile (the largest 5 per cent). Look at the anthropometric data below and notice the different percentile measurements.

Applying anthropometric data

The percentile you follow from anthropometric data tables will depend on what is being designed and who will be using it. Is the product for all potential users, or just the ones of above or below average dimensions? If you pick the right percentile, 95 per cent of people will be able to use your design. For example, a doorway needs to be high enough to allow the 95th percentile to pass through.
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STRETCH AND CHALLENGE

Consider which percentile you would need to use for the following and explain why:


•  The size of a handle for an upright vacuum cleaner.

•  Ventilation slots in the casing of an electric motor on a lawnmower.

•  The diameter of a screw-top water bottle.

•  The zip on a jacket.
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Examples of usability in action

Hand-held tools

Hand tools include anything that can be manipulated by hand, for example scissors or garden shears. A bad design may result in slower work and more errors, and possibly accidents or injury. The grip and the level of muscle exertion needed to operate them must also be considered. The wrist angle is important, and slight contouring of the grip or flared handles can increase comfort and reduce slippage in sweaty hands. Longer handles distribute the forces more evenly across the fingers.

When designing hand-held tools, smooth handles that require wrist rotation should be avoided because of the increased risk of slippage and rotational wrist damage. Padding handles helps to reduce the force needed to grip the tool. The effect of tool weight is also a factor. Use of rests, supports, two-hand grips and so on can all help to decrease the effort required to use heavy tools.
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Figure 1.13 Consider the design and usability of hand tools



Try to design tools and hand-held items for operation with both hands. When only right-handed users are considered, left-handers may be at an increased risk of injury.

Design of seating

Approximately 50 per cent of people in the developed world suffer some form of back complaint, which is often related to poor seat design. How we sit and what we sit on affects the health of the spine. There is no single ideal sitting posture, and we can’t design a chair for the best way to sit. What we need is a variety of chairs that allow us to sit in a variety of postures that relate to the context they are to be used in.

Optimum seat height depends on the user and context the seating is used in, but anthropometric data is applied, so that a minimum height should be 380 mm based on the 5th percentile in women (see below). Seat contouring and cushioning can help to distribute weight over a larger area and promote good posture. The correct seat angle helps users to maintain good contact with the backrest. For most purposes a five to ten degree angle is recommended. Professional designers create full-size mock-ups to test comfort; testing using real people is always recommended. Aircraft and car designers build full-scale mock-ups for use with real people, in order to test the psychological factors: not only physical sizes but also how people respond to and how they feel about a prototype.
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KEY TERMS

Psychological factors: Such things as mental reaction time, various acquired meanings associated with certain colours (e.g. red often means danger), the capabilities and limitations of short-term memory.
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Aesthetic considerations

Products and systems have to be designed to suit the users’ needs. They must work well, be easy to use and improve our lives. But they should also ideally be aesthetically pleasing. Aesthetics includes all of the senses: sight, hearing, touch, taste and smell. A person could be drawn to a product because of one or a combination of these aesthetic factors – for example, because of the visual impact of the product or as a result of its shape, colour and texture or feel.
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KEY TERMS

Aesthetically pleasing: Beautiful to the senses.

Aesthetics: Factors concerned with the appreciation of beauty – this can include how something looks, sounds, feels, tastes and smells.
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Products can be evaluated aesthetically using various measures aside from beauty. We might speak of objects as having a high-tech aesthetic, or a rugged aesthetic, or a calming aesthetic. Aesthetic judgement is personal (it is subjective), but visual design elements can be combined in certain ways to evoke a common emotional response. Designers combine design elements such as form, texture, scale, colour and symmetry in different ways to spark different emotions.

The Bauhaus, a design school founded by Walter Gropius in Germany in 1919, for example, was very influential in shaping an understanding of design and taste. Design was considered crucial and integral to the production process rather than as merely a visual add-on.

‘Form follows function’ was a phrase often used to counter the prevailing view that beauty was achieved by including additional features and decoration that didn’t improve a product’s function. Architects and industrial designers in the twentieth century were beginning to show that the form or shape of an object should be based on its intended purpose or function. In essence, form and function must be balanced and the form (aesthetics) should always communicate with function.
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Figure 1.14 Barcelona Chair, Mies van der Rohe (1929)
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Figure 1.15 Juicy Salif, lemon squeezer, Philippe Starck (1990)



Examples of products that demonstrate a sensitive consideration of both aesthetics and function

Colour

Colour is important in product design. It elicits responses by stimulating emotions, and can be used to excite and persuade. Colours can also have negative associations, however.

A designer must be aware of how people respond to colour and colour combinations. For example, in 1998 Apple broke with tradition by introducing iMac computers in a wide range of colours. They realised that home computers did not need to look like the usual office machine and that customers wanted a more visually interesting and appealing design. Two years earlier, in 1996, the media had pronounced Apple all but dead. The company had lost $878 million in 1997, but under the guidance of Steve Jobs it earned $414 million in 1998 – its first profit in three years. This was the beginning of the iProduct revolution.

The success of the iMac was down to its simplicity in both form and colour – a great example of the form-follows-function principle. After the release of the iMac, multi-coloured translucent plastic housing became such a common aesthetic in the consumer products industry that Apple had to move on and iterate, dropping the bright array of colours from the product line with the release of the flat-panel iMac in 2002. Other companies followed and now most consumer electronics devices use brushed aluminium, frosty white or glossy black – the colours of more recent iMac iterations.


[image: ]

KEY POINT

Research suggests that 70 per cent of consumer purchasing decisions are made in-store. Catching the consumer’s attention and conveying information effectively are critical to successful sales. Careful use of colour can catch a consumer’s eye.

[image: ]
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Figure 1.16 The original iMac (1998) and the iMac 2016 iteration



Colours and typical meanings

Table 1.1 Colours and their typical meanings



	Red
	 
	Aggressive, passion, strong and heavy, danger, socialism, heat



	Blue
	 
	Comfort, loyalty, for boys, sea, sky, peace and tranquillity, conservativism, cold



	Yellow
	 
	Caution, spring and brightness, joy, cowardice, sunlight



	Green
	 
	Money, health, jealousy, greed, food, nature



	Brown
	 
	Nature, aged and eccentric, rustic, soil and earth, heaviness



	Orange
	 
	Warmth, excitement and energy, religion, fire, gaudiness



	Pink
	 
	Soft, healthy, childlike and feminine, gratitude, sympathy



	Purple
	 
	Royalty, sophistication and religion, creativity, wisdom



	Black
	 
	Dramatic, classy and serious, modern, evil, mourning



	Grey
	 
	Business, cold and distinctive, humility, neutrality



	White
	  
	Clean, pure and simple, innocent, elegant, peace




The colour wheel

The first colour wheel was produced by Sir Isaac Newton in 1666. All colours are derived from the primary colours of red, yellow and blue. The primary colours mix to produce the secondary colours (green, orange and purple), which sit between the primary colours on the wheel.

Colour harmony is achieved when colours combine to create order, balance and a sense of pleasure – for example, colours next to each other on the colour wheel create visual harmony, as in a red, orange and yellow sunset. Complementary colours are opposite each other on the colour wheel, for example red and green. Opposing colours create maximum contrast and they can work well together, as seen in nature; sometimes designers choose colours to create contrast and impact rather than harmony.


[image: ]
Figure 1.17 Colour wheel showing primary and secondary colours
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Figure 1.18 Red and green work well together in nature



Proportion and symmetry

Proportion refers to the relative size and scale of the parts in a design. It is the relationship between objects or between parts of a whole. This means that we need often to consider proportion in terms of the context or user in order to determine proportions.

Symmetry creates balance, and balance in design in turn creates harmony, order and aesthetically pleasing results. Symmetry is found everywhere in nature, and this is probably why we find it so beautiful. Symmetry can be reflective (a mirror image) or rotational (turned around a central axis). Too much symmetry, however, can be boring. Asymmetry is a break in symmetry that, when used effectively, can make things more interesting from a design point of view.


[image: ]
Figure 1.19 Symmetry creates aesthetically pleasing results
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KEY TERMS

Proportion: The relative size and scale of the various elements in a design.

Symmetry: When elements are arranged in the same way on both sides of an axis or when rotated around a point.

Asymmetry: The absence of symmetry of any kind.

[image: ]



Mathematics in aesthetics

There is much debate over whether the golden ratio in mathematics can be linked to aesthetics. It is believed by many that it can be used to create pleasing, natural-looking compositions in your design work, and that images featuring the golden ratio can be interpreted by the eye faster than any other.


[image: ]

KEY TERMS

Golden ratio: A common mathematical ratio found in nature that can be used to create pleasing, natural-looking compositions in your design work; also known as the Golden Mean, the Golden Section, or by the Greek letter Phi.

[image: ]
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Figure 1.20 Approximately equal to a 1:1.61 ratio, the golden ratio can be illustrated using a golden rectangle (a large rectangle consisting of a square with sides equal in length to the shortest side of the rectangle, and a smaller rectangle)



The principle of the golden ratio is believed to have guided artists and architects over the centuries, from artist Leonardo da Vinci (1452–1519) to architect Le Corbusier (1887–1965). For example, Gaudi is said to have used it in his designs for the facades of the Sagrada Familia in Barcelona.

It also appears in some patterns in nature, including the spiral arrangement of plants. You can easily incorporate the golden ratio into design work – for example when designing a system interface you can make sure the content and sidebars follow the 1:1.61 ratio.


[image: ]

STRETCH AND CHALLENGE

Compare two different products: one that uses the golden ration in its design and another that doesn‘t. Which design looks best? Do you think the golden ratio improves the design?

[image: ]



Fashion, trends and taste

What we consider to be aesthetically pleasing can change over time, based on the influence of fashions and trends. It is also highly individual and based on our own tastes. Taste depends on the individual. In product design we often refer to ‘good taste’ or ‘bad taste’, but it is linked to aesthetics and personal appreciation of beauty. Product designers will research the likes and dislikes of their market thoroughly to ensure their creations will appeal to targeted groups, and will acknowledge that taste changes quickly, depending on factors such as peer pressure, fashion, trends and celebrity endorsement. More information on fashions, trends and taste can be found in Chapter 2.
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