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Unit 1 – Introduction to VEX Robotics

Project overview
Introduction to VEX Robotics - Unit 1
This scheme of work is designed to offer an introduction to robotics using the VEX platform. Students will work in teams to develop and test their own robot based on the VEX Clawbot kit (although if funds and time allows other kits and VEX parts/components can be used). They will then respond to a design task to develop a robot that can be used by NASA on a mission to Mars. Finally, they will present their designs to the class and a panel of experts. The expert panel can be made up of Design and Technology and/or STEM teachers. If available it can also include STEM ambassadors. The scheme of work makes use of VEX’s existing links with NASA. This therefore provides the students with the opportunity to develop a real solution to a real problem and with a real industrial client in mind.

The project could result in further links with other subjects:
· Science: exploring the types of samples and scientific data that the robot gathers whilst working on Mars.
· Geography: Exploration of the surface of Mars and the geography/terrain of the planet.
· English: How to successfully complete oral presentations to communicate ideas successfully.
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· Responding to design briefs
· Design sketching
· Optional CAD modelling
· Optional programming
· Writing design specifications
· [bookmark: _GoBack]Using tools, components and equipment correctly and with accuracy and precision
· Evaluating and testing
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Scheme of work

This scheme of work is designed to run over eight two hour sessions, but teachers can of course adapt to their individual or school requirements. The suggested year group for the activities presented is year 9s, although again individual teachers may wish to adapt the activities for different year groups. Some suggested prior learning is included, although it is possible for students to undertake this project without having completed this.

	Lesson
	Lesson objectives
	Description of activity
	Homework
	Resources

	
	Suggested preliminary activities.
	It would be useful prior to taking part in this module if students/pupils already have the following existing knowledge:

· Basic ICT skills – how to use PowerPoint and/or other presentation tools.
· Some experience of the design process – mind mapping, sketching, writing design specifications, modelling etc.
	N/A

	N/A

	1
	· Describe what is meant by robotics and explain why it is important
· Give examples of different robots and explain their uses
· Form teams for project work and identify group roles
	1. Starter – write down everything that you already know about robots and robotics.
2. Discuss how robots are used in a variety of different areas.
3. Research task – find information using different sources about different types of robots, how they work, what they do etc.
4. Assigning of groups and group roles for the project.
	Letter of application for role to be taken on within group.
	Lesson 1 PowerPoint, Post-it notes, printed worksheets (slides 6, 9), internet, books or magazines featuring robots.

	2
	· Name and describe the main components in the VEX robotics system.
· Use the components and tools provided to build the basic model of the VEX Clawbot robot.
	1. Starter - match the names of the components in the VEX robotics system with the correct images.
2. VEX components – what is each component used for?
3. Building the VEX Clawbot kit in teams.
4. Plenary – What do students now think the different component parts of the VEX Clawbot do in the system?
	None.
	Lesson 2 PowerPoint, printed starter sheets (slide 3), VEX Clawbot kit and instructions manual (1 per team).

	3
	· Complete construction of the VEX Clawbot and add electrical wiring.
· Add the control unit to the VEX Clawbot and use the joystick to test the robot.
	1. Starter – teams discuss tasks completed so for and make a list of what needs doing next, by whom and by when.
2. Students complete the construction of the VEX clawbot, attach the control unit and use the joystick to test the robot.
3. Extension and homework task – research into NASA as preparation for next lesson.
4. Optional programming activity – making the robot autonomous.
	Research into NASA as preparation for next lesson.
	Lesson 3 PowerPoint, VEX clawbot kits and instructions manuals, VEX control unit and joystick, classroom options to test grabber arm.

	4
	· Produce a mind map of possible needs and requirements for a robot for NASA to use on an exploration visit to Mars.
· Write a design specification for your robot.
	1. Starter – review research conducted into NASA and Mars as homework and share key findings with team and class.
2. Introduction to the design brief.
3. Students produce a mind map showing the needs and requirements for their robot.
4. Teams produce a design specification for their robot and if time allows begin initial design sketches.
5. Design sketches completed for homework.
6. Plenary – what have you learnt in this lesson?
	Complete initial design sketches for the robot.
	Lesson 4 PowerPoint, A3 paper, printed specification sheet (slide 6), post it notes.

	5
	· Organise and begin to make use of your Engineering Notebook.
· Create a final design sketch to communicate your ideas for your robot.

	1. Starter – review of each student’s design sketch. Which ideas will the team take forward?
2. Introduction to Engineering Notebook and what should be included in it/how it should be used.
3. Final sketches of design idea for the robot.
4. Mini plenary and improvements to design – teams to identify three ways in which the design could be improved and make the changes necessary.
5. Begin making robot if time allows.
	None.
	Lesson 5 PowerPoint, A3 paper, card, engineering notebooks.

	6
	· Construct your final robot prototype using the components and parts available in your VEX kit.
· Evaluate how well your robot meets the needs of the design brief and specification and make any necessary changes.
	1. Making the final robot prototype using the VEX kit available. 
2. Mini plenary – how well does the robot meet the specification so far?
3. Students make required changes and complete robot.
4. Recap of progress made so far – team leaders to ensure all members of the team know what they need to do in the final lesson.
	None.
	Lesson 6 PowerPoint, VEX Clawbot kit, optional extra VEX kit and programming software/sensors.

	7
	· Complete and test your final robot against the design brief and your specification.
· Prepare your final project presentation to show to a panel of experts.
	1. Recap of progress made so far and steps for success outlined for final lesson. 
2. Students work to complete their robot, test it against the specification and prepare their final presentations.
3. Homework – students to practice their presentation lines and produce cue cards/scripts where necessary to help.
	Practice lines and role within the presentation. Prepare cue cards if necessary.
	Lesson 7 PowerPoint, VEX Robotics kit, Control Unit and Joystick, ICT access if possible to create PowerPoint slides for presentations.

	8
	· Present your group project to the whole class and a panel of experts, showing how you have met the requirements of the NASA design brief.
· Discuss what went well in your presentation and how you would improve it if you were to do it again in the future.
	1. Time to make final preparations for presenting the robot to the class. 
2. Each group of 5 students presents their robot to the class and shows how they have met the needs of the design brief. Time for questions at the end of each presentation.
3. Plenary – what went well in each presentation and even better if.
	None.
	Lesson 8 PowerPoint, printed plenary worksheet (slide 6), projector and computer with presentation software.
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