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Introduction

The learning journey is designed to encourage learners to plan, develop and produce creative and innovative concepts in the world of prosthetic design. This context provides rich opportunities for interdisciplinary learning, for example, with Sciences. 

Scene setter – Aimee Mullins is an athlete, an actor and an activist who is also a bilateral, below knee amputee. Her talk at TED 2009  ‘Aimee Mullins and her twelve pairs of legs’ is the ideal introduction to get learners thinking about the variety of design factors associated with the design of prosthetics, from function to aesthetics. 

The intention of this learning journey is for learners to build upon existing technology developing concepts for the future.  Lessons offer learners experiences and opportunities to immerse themselves in the world of prosthetic design with a particular focus on improving user experience. Using the structure of a design folio, learners will work independently to design an improvement to current leg prosthetics, focusing on a niche market.  They will discuss and share ideas about possible users of prosthetics, researching the variety of situations in which a prosthetic can be used.  Research skills and creative thinking techniques could be employed to encourage learners to develop a broad range of innovative concepts that improve the experience of the prosthetic user. Learners then establish a concept to take forward to development stage and present a justified proposal of their final design concept.

An overview planning sheet is shown on the next page, which gives a plan for learning and teaching starting from the experiences and outcomes. Learning intentions, success criteria and possible evidence of learning which could be gathered are shown. The pages that follow the overview give examples of learning experiences which would address the learning intentions. They illustrate opportunities for learners to develop knowledge and understanding of concepts relating to technological developments, programming, design and marketing and provide opportunities to apply relevant skills.
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Technologies experiences and outcomes 


Showing creativity and innovation, I can design, plan and produce increasingly complex items which satisfy the needs of the user, at home or in the world of work.


TCH 4-14a








Interdisciplinary learning planning opportunities 


A concurrent science investigation into the futures of prosthetic design with a focus on new scientific development would sit well with this design project allowing the learner to demonstrate a rich knowledge base to their work that can help fuel innovative concepts.


SCN 4-20a








Responsibility of all areas which can be addressed in this learning journey:





By considering the type of text I am creating, I can


independently select ideas and relevant information for different purposes, and organise essential information or ideas and any supporting detail in a logical order. I can use suitable vocabulary to communicate effectively with my audience. 


LIT 3-26a / LIT 4-26a





Success criteria


I can identify aspects of prosthetics


and their use that would need to be


considered in relation to design





I can label the main components of a


range of prosthetic legs, identifying


typical materials and commenting on construction and fitness for purpose





I can explain what a niche market is





I can examine the lifestyle of an example user to inform my understanding of what they might need from a prosthetic leg





I can explain the purpose of an open


brief





I can construct a robust and meaningful design brief





I can sketch a range of concepts for


the design of prosthetics that push the boundaries of what is currently available on the market





Working with others I can identify the


positive, the negative and the interesting points about my own and others design concepts








Learning intentions


Understand some basic design issues related to the design of prosthetics





Use a range of sources to understand the basic construction of a variety of prosthetic leg design currently on the market





Define a potential user and conduct a


lifestyle analysis to determine the


needs of the user














Apply knowledge and skills to developing a design brief that seeks to improve the experience of a person using a prosthetic limb








Apply design and creativity skills to


develop a range of design concepts











Evaluate and justify my design concepts and select one to take forward for further development














Possible evidence


Written notes from watching a range of videos, highlighted/categorised to identify key points








Detailed annotated diagrams/photos


of a variety of prosthetic legs








A lifestyle board, written annotations,


oral explanations

















A written design brief

















A range of design sketches on A3 paper











A PMI (Plus Minus Interesting) table,


‘post it note’ style comments





Experiences and outcomes


Showing creativity and innovation, I


can design, plan and produce increasingly complex items which satisfy the needs of the user, at home or in the world of work.


TCH 4-14a





By examining and discussing the features of everyday products, I am gaining an awareness of the factors


influencing design and can evaluate


how these products meet the needs of the user.


TCH 4-14d





I can apply skills of critical thinking


when evaluating the quality and effectiveness of my own or others’ products or systems.


TCH 4-14b





Prior knowledge





Design Factors, Design Brief, Design


Process, Research, Sketching and


Presentation, graphic techniques








Possible evidence





Personal notes from each learner





Learner discussion on some of the factors that they perceive as most important in the area of prosthetic design 





Reflecting on learning





Drawing from any prior knowledge of the learners, and development of knowledge as a result of the TED talk and associated activities, an ideal next step would be to use questions to start learners thinking about how they might apply this knowledge to thinking about a design task.





Next Steps





The world of prosthetics is vast. This gives opportunity for teachers and learners to tailor their own learning journey. This could be informed by using video resources and/or websites, some examples of which are given:








� HYPERLINK "http://news.bbc.co.uk/sport1/hi/other_sports/disability_sport/8344816.stm" ��Para-Olympic Cycling Leg�


� HYPERLINK "http://www.tedmed.com/videos-info?name=Hugh_Herr_at_TEDMED_2010&q=updated&year=all" ��Hugh Herr and his robotic legs�


Touch Bionics: � HYPERLINK "http://glo.li/2fwrq09" �http://glo.li/2fwrq09� (paste url into browser)














Learning experiences:


‘Aimee Mullins and her twelve pairs of legs’





Introduction


The aim of this lesson is to introduce learners to


issues surrounding the design of prosthetics, in particular one size does not fit all. The tailored approaches employed by prosthetists to meet the needs of the individual should be highlighted.





Through personal note taking and discussion, learners could identify and categorise a range of issues related to the design of prosthetics.





Stimulus


TED 2009  � HYPERLINK "http://www.ted.com/talks/aimee_mullins_prosthetic_aesthetics.html" ��‘Aimee Mullins and her twelve pairs of legs’�





Learning intention


Use a range of sources to understand the basic construction of a variety of prosthetic leg designs currently on the market.








Possible tasks


An introduction from the class teacher would set the scene for learner, introducing the idea of engaging in a design activity in relation to prosthetics. 





To gain insight into some issues of prosthetic design, learners are encouraged to take structured


notes based on the Aimee Mullins TED talk.





Learners could be provided with a sheet to divide  note taking into factors such as: Aesthetics, Fitness for Purpose, Ergonomics, Function, User Needs etc. 





After watching the videos, learners could demonstrate understanding of what they have just watched by outlining some of the factors they perceive as most important in the area of prosthetic design.





An open ended discussion with learners would also be of great value at this early stage. Teacher guidance should encourage learners to approach the prosthetics work in an innovative and creative manner. Learners can be guided to "piggyback" off existing technologies to create a new and unique prosthetic concept.








Possible tasks





Learners could be presented with A3 images of each of three types of prosthesis. Depending on time available, learners could work individually, in groups or as a whole class to research, using the internet, the component parts of each prosthesis. The images can be annotated in terms of materials, function, ergonomics, manufacturing processes, fit, size, fitness for purpose etc. 





The three examples could range from a basic below knee prosthesis such as the � HYPERLINK "http://www.jaipurfoot.org/" ��Jaipur Foot� and a � HYPERLINK "http://prostheticcenterofexcellence.blogspot.com/2009/03/seven-year-old-double-amputee-becomes.html" ��blade runner�.





This type of task would be suited to either, whole class, group or individual research dependent on the time available.








Learning experiences:


Prosthetics: The practicalities





Introduction


The aim of this lesson is to allow learners to understand the basic purpose of prosthetics. Learners can then use this understanding when developing their own design concepts in subsequent work. Within the lesson, learners will explore details of design in relation to prosthetics, in addition to the fundamental importance of ensuring that the user is able to walk comfortably. Other design details include: the type of join between limb and prosthetic, the impact on the user muscles, their ability to run/climb/grip, technology to help prevent falling, repair procedures, maintenance, safety, storage,


ease of attachment, ability to adapt, ease of storage, weight etc





Stimulus


� HYPERLINK "http://news.bbc.co.uk/1/hi/health/8435764.stm" ��Making artificial limbs for amputees� (BBC) 


� HYPERLINK "http://limblossinformationcentre.com" ��The UK Limb Loss Information Centre�


� HYPERLINK "http://www.ossur.co.uk/prosthetics" ��Ossur Prosthetics�


� HYPERLINK "http://www.bespokeinnovations.com/content/what-fairing" ��Bespoke Fairings�





Learning intention


Understand some design issues related to the prosthetic design.








Possible evidence





A3 sheets that have been annotated by learners, use of colour to highlight separate design factors





Reflecting on learning





Learners could add to each others' work, perhaps in a group activity where learners move round the classroom to review each others' annotated images, adding sticky-notes with additional information or comments.








Next Steps





Learners would be encouraged to think about how these existing prosthetic devices could be improved upon via questions such as:





Are there any problems with existing devices?


How adaptable are the devices?


How affordable are the devices?


How important is aesthetics in prosthetic design?








Learning experiences:


Prosthetics: The User





Introduction


The aim of this lesson is for learners to select a potential user for whom a new prosthetic will be designed.





There are a few ways that a teacher could steer the learners in this exercise but it is important to remember that the design of a prosthetic is tailored to suit a specific user. Understanding the user’s needs is at the heart of this exercise.





In the case of lack of access to the internet, learners could use each other as potential users. By working in pairs, a learner could research the lifestyle of a fellow classmate and determine his/her needs. Another option could be to use the examples of real life prosthetic limb users. Examples of ‘user stories’ can be found at:





� HYPERLINK "http://www.ossur.co.uk/Pages/10426" ��Ossur Prosthetics User Stories�





Learning intention


Define a potential user and conduct a lifestyle analysis to determine the needs of the user.





Apply knowledge and skills to developing a design brief that seeks to improve the experience of a person using a prosthetic limb.








Possible evidence





Lifestyle boards with annotations, learner diaries, interview questions and responses





Reflecting on learning





Learners could write a short summary of a few sentences, defining the identified user and his/her particular needs.





Next Steps





This design task lends itself well to a creative and innovative approach. Learners will go on to construct a brief but before they do so they could be asked to think about the key issues they have determined from their user profiling and how they will still maintain a fairly open and flexible brief that encourages creativity and innovation.














Possible tasks





Life Style Board


Learners could put together a lifestyle board based


on activities, interests and daily routines such as


work, that a user engages in. This visual representation of situations that the prosthetic will be used in will help at the design stage.





User interview


A short interview could be constructed by learners to find out what a potential user would be looking for from a prosthetic leg.





Daily task diary


Learners could create a diary spanning the course of a day or a week that documents all the activities that they would find a challenge if they wore a prosthetic limb. Highlighting these fine details will add depth and richness at the design stage.





Internet research


By searching on the internet for user stories and profiles both in the form of videos and articles, learners could begin to understand the wide variety of possible uses for a prosthetic limb.








Learning experiences:


Prosthetics: Ideation





Introduction


Having determined a suitable user, identified his/her various needs and with an understanding of the basic principles of how prosthetic legs work, learners should be equipped to start creating their own concepts for prosthetics. Teacher discretion will influence the level of detail of these concepts.





However, it is important to remember that by fourth level, learners should be able to "produce increasingly complex items which satisfy the needs of the user". It would be interesting to see how far the learners could push the boundaries of prosthetic design, whether it be focusing on aesthetic, ergonomic or the functional needs of the user.





Stimulus


Prior learning (user profile, user lifestyle boards,


prosthetics research), inspiration from nature.





Learning intention


Apply design and creativity skills to


develop a range of design concepts.





Evaluate and justify my design concepts and select one to take forward for further development.








Possible evidence





One or two A3 sheets of rendered design ideas complete with annotations. Sketches could include perspective, isometric, orthographic thumbnails, detailed views, part views or section views. 





Effective communication of the design concepts is key.





Reflecting on learning





Peer assessment on each others' concepts could focus on how well the learner has communicated his/her design ideas.   By asking the 'reader' to explain back to the 'designer' the purpose of the design idea can highlight the quality of communication, either written or sketched.


 


Next Steps





After an evaluative ‘PMI’ exercise, it would be natural for learners to continue on with the development of their chosen proposal. Activities such as prototyping, research into anthropometrics, materials choices and


the mechanics of prosthetic design could all be incorporated at this stage.  The development at this stage could be as in depth as a teacher wishes to take it.





A final presentation of the learners’ portfolio of work would complete the project.














Possible tasks





Teacher demonstrations of sketching quick thumbnail sketches and then fleshing these out into viable concepts can be used to help learners start visualising their ideas.





Referring to their research material on the user and important design issues associated with prosthetic design is important.





If possible, links to interdisciplinary science work


would also be key at this stage, thus allowing the


learner to create forward thinking and innovative concepts that are grounded in current (and future) scientific developments.





 Learners could create a range of concepts, sketched and rendered to demonstrate tone, form, texture and material.  Detailed annotations should supplement any sketches.  














