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Teacher’s Guide
Introduction
This teacher’s guide contains a detailed lesson plan to accompany the set of PowerPoint slides and worksheets for each lesson.
The lessons are designed to form a basis for ideas for the teacher and should be adapted to suit the teaching style and preferences of the individual teacher, and the resources and nature of the individual school or Design & Technology department.
The material supplied for this unit includes:
7 PowerPoint presentations, each designed to cover one lesson
7 worksheets
7 homework sheets
7 lesson plans
1 final assessment test
Summary
The use of alternative design strategies and the understanding of how to gather and use research data begins this informative and inspirational unit. Design history and theory is delivered through case study investigation of design movements, influential design houses and world class designers. The unit leads students to draw conclusions about how design has shaped our modern world and how designers need to work responsibly to reduce negative global impact. The methodology for tackling this reduction concludes the lessons by unpicking a product’s lifecycle and the choices that this analysis presents a designer.
Previous Learning
Students may have had some exposure to simple concepts during KS4 Design and Technology lessons, but no prior knowledge is necessary.
Suggested Resources
This is primarily a theoretical unit however, it would be useful to have a product handling collection that students can see and hold. 
Some principles can be reinforced using product modelling. Access to basic modelling tools, materials and equipment such as Polymorph, Plasticine, Styrofoam, card etc.
Vocabulary   
Vocabulary associated with this Unit, such as:
Primary and secondary data, market research, product analysis, anthropometric data, ergonomics, human factors, Arts & Crafts, Art Deco, Modernism, Post Modernism, Socio-economic influences. 
Assessment
Students will sit a short test using exam-type questions relevant to the objectives in the unit at the end of the lesson sequence. The test can be completed in one lesson.
Learning Outcomes for the unit
At the end of this Unit all students should be able to:
Be aware of and identify key design movements
Understand what designers do and how they work
Understand and appreciate that external issues influence designs and designers
Understand how developments in technology influences product design and manufacture
Recognise the impact of the development of microelectronics
Understand the responsibility of the designer and manufacturer to use sustainable materials and ethical production	methods, developing culturally acceptable designs that don’t offend race, gender or religion
Understand how products can be designed to be repaired and recycled

Most students will be able to:
To consider a variety of issues during the research, designing and developing of solutions
Recognise key aspects of major design styles, including materials, shapes and colour
To be aware of and recognise a range of work created by given designers
Understand that socio-economic influences can restrict designers use of materials and processes
Understand the development and applications of new materials and microelectronics
Understand how designers are responsible or the environment and how it can be protected through responsible design and manufacture 
Make design inclusive and assist social problems such as poverty, health and wellbeing, migration and housing
Be aware of ethical and environmental concerns when designing with new technologies
Understand the stages of a product’s life cycle

Some students will be able to:
Show a clear understanding of key design movements, including Art and Crafts, Art Deco, Modernism and Post Modernism
Have a thorough knowledge of styles and products created by given designers 
Understand how new products can have both a positive and negative impact on society
Recognise some of the major Socio-economic influences of the last 100 years and understand how they changed people’s lives and the products they used
Be aware of and explore new methods of manufacture and their impact on design including advances in CAD/CAM and microelectronics
Understand obsolescence from different perspectives 
Analyse a product’s life cycle


Lesson plan

	Topic 1
	User centered design
	

	Preparation and resources: (See resources column for details)
Optional starter activity: A handling collection of handheld products for analysis 
Worksheet Task 1: Old goggles scratched up to be frosted and obscure vision, masking tape and/or pairs of gloves to replicate arthritic joints 
Modelling activity: Malleable modelling materials e.g. plasticine, modelling clay
Learning Objectives:
Explain different approaches to user centred design
Describe how research informs the design process
Describe how design development, planning and prototyping leads to a final design proposal
Explain how evaluation informs further product development


	Content
	Resources

	Starter
Begin the lesson by discussing the two lemon squeezers. Possible factors to consider when analyzing the products could include:
· User requirements 
· Product function
· Aesthetics
· Ergonomics
· Target market
· Materials and production methods
· Social and environmental considerations
Introduce the iconic design of the Juicy Salif by Philippe Starck. Juicy Salif is celebrated for its elegant aesthetic and sense of humour, but fails to meet basic user needs: it’s unstable, doesn’t collect lemon pips, juice spills easily etc. Indeed, the limited edition gold-plated Juicy Salif (1990) was not suitable for use with citrus fruits as citric acid erodes gold! On the other hand, the other lemon squeezer featured is much more user friendly: it’s dishwasher safe, compact, more ergonomic and safe and easy to use. Highlight the term user centered design and discuss its meaning. Play the Link video to find out more.
Optional additional starter activity: Provide a variety of different handheld products for students to look at in pairs or groups. Ask students to consider the user, function, aesthetics, materials and manufacturing processes.
Main activity 

Why consider the user – User centred design
The focus of user-centred design is the client or user group. Their needs, values, desires and limitations guide the design process. Prosthetics design is one field of design which is user centric. Play the Link video on Open Bionics to show how closely designers work with users. 
There is no single or best approach to solving a design problem, but good design should address user needs, be based on research and have developed a final design proposal through prototypes. Highlight the iterative design process which allows for continuous consultation with the user/users and testing ensures a project fulfils the brief.
Needs, wants and values
Designers must be able to sympathise, empathise and seek to understand their target market. User values may be affected by myriad factors including cultural background, lifestyle and language. A user’s age, a medical condition or a disability will have a profound effect on their mental and physical abilities.
Investigate the issues
Go on to discuss different primary and secondary research methods for discovering more about a user group. Human factors refer to the psychology and physiology of interactions between humans and objects. This could include sociology, anthropology, anthropometry, visual design, user experience and user interface design. 
Primary research is conducted first hand; secondary research is gathered from a secondary source e.g. magazines, books, reports of others etc.
Ask students to complete Task 1 of Worksheet 1. 
The user
User research can be undertaken at any time; at the start of a design process, throughout the design development process and when testing final prototypes. Online surveys are an increasingly popular way of obtaining information on user needs. This allows researchers to gain feedback from a large number of users fairly cheaply. However, richer results are often obtained when users have the opportunity to handle a product. Organising and conducting research of this kind is much more expensive and time consuming.
Check out the competition
Studying existing products can lead to product improvements and inspire design ideas on materials, aesthetics, manufacturing methods. Existing products can also be shown to potential users to ascertain what aspects of the products they like/dislike.


Anthropometric data
Unless a product is being tailormade (e.g. a garment) then anthropometric data is usually collected from a secondary source. Factors such as age, gender and genetic background affect human size and proportion.
Anthropometric data from a large sample size creates a bell-shaped curve as data such as this follows a normal distribution. In many cases, the 5th and 95th percentile of a population are discounted as most products are made for the average user. 
Discuss further examples of products designed for the average (e.g. a keyboard), the extreme (e.g. the strength of a walking aid) for adjustability (e.g. a bike seat) and for adaptability (e.g. built in/addable steps and seats for kitchens/bathrooms). 
Ergonomics
Make the link between anthropometric data and ergonomic design. Even simple products, like the stop button featured on the slide, have many ergonomic design features e.g. red to signify stop/alert, large size and dish form designed to be easy to press, use of braille for blind people, high contrast lettering and a font that is easy to read, buttons installed at a height that is easy for all users to reach. 
Ergonomic testing is carried out on physical prototypes to assess how easy or comfortable prototype is to use. For a one-off product such as the lenses in a pair of spectacles or a ball gown, anthropometric data is taken from the client/individual.
When it goes wrong
Discuss examples of when products are not ergonomic. Ergonomic issues are common with packaging e.g. opening, closures etc. Many find the sleek Apple 3-pin plug design very difficult to remove.
Ask students to carry out the modelling activity and complete Task 2 and 3 of the Worksheet.
Design development
The remaining slides outline the design development process. Initial prototypes, such as the camera featured, can inform further research into areas such as material properties, manufacturing processes and limitations, software capabilities, focus group/user feedback. 
Discuss the pros and cons of using CAD/CAM to create more refined prototypes: digital files are easy to edit and share, complex shapes and forms can be developed quickly and accurately, software skills must be learnt/set-up costs are high.
Plenary
Discuss the consolidation questions. Hand out Homework 1.
	PowerPoint Guide: Designing and making principles T1 User centred design













Link video: Juicy Salif [2m49s]

Optional: Selection of handheld products for analysis such as can and bottle openers, staplers, hole punch, bicycle pumps, toothbrushes etc.






Link video: Open bionics [3m50s]

















Worksheet 1 User centred design 
Worksheet 1 Answers
Resources: Old goggles scratched up to be frosted and obscure vision, masking tape and/or pairs of gloves to replicate arthritic joints






























Modelling activity: Malleable modelling materials e.g. plasticine, modelling clay, polymorph and a variety of handheld objects e.g. screwdriver, potato peeler. Cutlery, cutting knife, pen/pencil




Homework 1 User centred design
Homework 1 Answers
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