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	Methods of Obtaining Water

	
	
	

	Designing a treadle pump

	Subjects: Design & Technology, Engineering
Approx. time: 50 - 60 minutes
	
	Key words / Topics

· design brief

· design criteria

· social challenge

· sketching
· treadle pump
· water supply

	Suggested Learning Outcomes 
	
	

	· To be able to design a treadle pump for people living in a remote village.
· To understand how social issues impact on the design of a product.
· To be able to communicate design ideas using sketches, notes and formal drawing techniques.

	Introduction
	
	

	This is one of a series of resources designed to support the delivery of the new 9-1 GCSEs in Design & Technology and Engineering, first taught from September 2017. Each resource covers a key topic from one or more of the specifications for these subjects. This resource focusses on designing ideas to solve the problem of water supply faced by people living in remote villages.
One challenge that many people living in dry, remote areas face is the sourcing of water to irrigate crops and therefore grow food. A treadle pump can be used to make this much easier and far less time consuming.

	Purpose of this activity
In this activity, learners will produce design ideas for a treadle pump that can raise water from wells. It will develop their ability to design products that meet a social need. It will also develop their skills in the drawing techniques used by designers and engineers to communicate their ideas.
This could be used as the second part of a four-lesson unit of learning, with the activity ‘Investigating Problems Faced by People in Remote Areas’ as the initial activity, and ‘Card Modelling of a Treadle Pump’ and ‘Producing a Treadle Pump’ as the follow up activities. It could also be used as a one off main lesson activity to build knowledge and understanding of the topic.


	Activity 
	
	Teacher notes

	1. Introduce the design brief and design criteria (5-10 mins)
Introduce and discuss the design brief and criteria for the product with the class. 

Situation

People in remote Nepal villages require water to irrigate their crops. This must be sourced from wells as deep as 7.5 metres. It can take a lot of time and effort to raise the amounts needed, therefore making food growing difficult in dry weather.
Brief

Design a treadle pump that will assist the villagers in raising the amount of water required to successfully irrigate their crops. 
Criteria:

The treadle pump must:

· Be capable of sucking up water from wells at a fast rate.

· Be driven by the operator's body weight and leg muscles.

· Be designed so that the operator can use it for long periods without tiring.

· Be robust and capable of being used continuously outdoors.

· Make use of materials that could be sourced locally.
2. Sketching first ideas (20-30 mins)
Learners to sketch three labelled ideas for designs that would meet the needs of the design brief and criteria.
Designs can be produced on the handout provided or on blank A4/A3 paper.

3. Final design - formal drawing (20-30 mins)
Learners to choose one of their initial design ideas and produce a formal drawing of the design using an appropriate technique. This can be produced using CAD software or by hand, e.g. an orthographic drawing.
	
	Practical Action:

This resource has been created with the support of Practical Action https://practicalaction.org, who have a range of materials related to the topic that can be used to support the activities shown. These can be found in the additional websites section of this activity sheet.
Image credits:

The images used in the teacher PowerPoint, showing a treadle pump in use, are credited to Anna de la Vega (photographer), Practical Action.
The example design sketches and CAD work were produced by Ben from Leeds UTC, West Yorkshire. http://www.utcleeds.com/
Notes and annotations

Learners should use notes and detailed annotations to explain and describe how their initial designs would meet the needs of the brief and design criteria. They should especially focus on how the product would function i.e. how it would raise the water from the well to the area that is to be irrigated.

Formal drawing techniques
Learners should select an appropriate drawing technique to communicate their chosen design idea. For example, an orthographic drawing, an isometric projection or a schematic of the pump system itself. 

The teacher may wish to instruct the learners to use a particular drawing technique depending on their ability and/or prior learning. This could also be a good opportunity to practise a technique that learners have previously found difficult to master.
The formal drawing can be produced by hand or using CAD software as available.


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Print and show the examples shown on the teacher PowerPoint for learners to use. 
Provide a template for the formal drawing that is part completed for learners to use. Provide additional examples of different types of formal drawing techniques. If using CAD, make an example parts library available.
	
	Learners could produce a 3D CAD model and simulation of their chosen final design. 
They could evaluate how well the design performs during the simulation and identify ways to improve it.


	
	
	

	Resources
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	· Projector/Whiteboard
· CAD software (if producing final design using CAD)
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 Methods of Obtaining Water Teacher Presentation
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 Methods of Obtaining Water Learner Handout

	
	
	

	Additional websites
	
	

	The following websites can be used for additional background information or to aid with the activity:  

· Practical Action – Ditch the Dirt: Related teaching resources for a STEM challenge that looks at alternative solutions for clean water access. https://practicalaction.org/our-work/knowledge-that-inspires/inspiring-schools/ditch-the-dirt/ 
· Practical Action – Treadle pumps: Technical information related to water pump systems.  https://answers.practicalaction.org/our-resources/collection/water-pumping-and-lifting-1 
· GCSE Bitesize – Working drawings: Revision notes on the use of different types of drawing techniques when designing. https://www.bbc.co.uk/bitesize/guides/z6jkw6f/revision/6 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters

· ACTIVITY: Investigating Problems Faced by People in Remote Areas
Main

· ACTIVITY: Methods of Obtaining Water
· ACTIVITY: Card Modelling of a Treadle Pump

· ACTIVITY: Producing a Treadle Pump
	Plenary

· Evaluation of designs/models/prototypes produced.
· Peer/target audience review of completed work.

· Reflection on Objectives and PLT skills used



	This activity could also link with the resources in the ‘Pure Water’ series available from IET Faraday, to provide an extended context.




	The Engineering Context [image: image6.png]




	The consideration of social issues in design is a core topic in all GCSE Design and Technology 9-1 courses and required learning as part of the GCSE Engineering 9-1 course. In both of the above courses learners should also be taught to communicate their ideas using sketching and formal drawing techniques.
The knowledge gained can also be used when designing products for people with social needs in the future.



	
	
	


	Curriculum links 

	England: National Curriculum
Design & Technology 

· KS3 1b, 1d, 1e, 3d, 4b
	Northern Ireland: Curriculum
Technology & Design

· KS3 Knowledge, Understanding and Skills: Design – identifying problems; investigating, generating, developing, modelling and evaluating design proposals; giving consideration to form, function and safety.
· Communication – use of free-hand sketching and formal drawing techniques and ICT tools (including 3D modelling).
· Control – incorporate control systems, such as mechanical, electronic or computer-based, in products and understand how these can be employed to achieve desired effects.

· KS3 Objective 2: Design cost effective and appropriate solutions to meet the specific needs of diverse local and global groups.

Learning Outcomes:

· Demonstrate creativity and initiative when developing ideas and following them through.
· Communicate effectively in oral, visual (including graphic), written, mathematical and ICT formats showing clear awareness of audience and purpose.

	Scotland: Curriculum for Excellence
Technologies
· TCH 4-06a. 4-09a, 3-11a, 4-12a
	Wales: National Curriculum
Design and Technology

· KS3 Skills: Designing 1, 2, 3, 6
· Systems and controls: 16

	GCSE D&T

AQA D&T
· 3.1.1, 3.1.5, 3.2.3, 3.3.2, 3.3.4, 3.3.5
Edexcel D&T
· 1.5, 1.14, 1.17
Eduqas D&T
· 2.1 Core: 7
· 2.2 Core: 1, 4, 8, 9
OCR D&T
· 1.1a iii, 1.2a i, 2.1a iv, 3.3a iii, 4.1a, 6.3
	GCSE Engineering

AQA Engineering
· 3.1.3, 3.3.1, 3.3.5, 3.5, 3.6

	
	


	Assessment opportunities

	Regular questioning throughout the activity, formal teacher assessment of completed work.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirer

· Self-manager
· Effective participator
· Reflective learner
· Creative thinker


[image: image11.png]




