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Introduction

This unit encourages students to take hardware and software components, and hack them into something new, functional and unexpected. The premise is to create a laptop-connected headset (including a web cam, earpiece and microphone) which could be used by a visually impaired person to obtain remote help if they get lost. The unit is mostly student led, with the teacher providing and demonstrating the concept, equipment and key milestones.
Requirements
· Intended Length: 6 x 70 minutes
· Technology:
· Wireless Internet access
· Hardware, per group:
· 2x laptops with Wifi
· 1x webcam
· 1x earpiece with mic
· 500x20mm elastic fabric
· 1x needle with thread
· 1x backpack
· 1x blindfold
· Misc cable ties, glue, Velcro patches, etc.
· Software

· Video conferencing software

· Computer stay-awake software

· Testing:

· A variety of objects commonly found in schools will be required to test students and their solutions (see content section below).
Intended Outcomes

After completing the unit, each student should have experienced hands-on participation in the process of combining hardware and software to hack together a solution to a real-world problem. This process should include teamwork, problem solving, iterative development and testing. 

Links With National Curriculum
Although this unit can be used within many syllabuses, the assessment and outcomes are based on the UK’s National Curriculum for ICT at Key Stage 3. Specifically, the following concepts are targeted:

· 1.1. Capability

· 1. Using a range of ICT tools in a purposeful way to tackle questions, solve problems and create ideas and solutions of value.

· 2. Applying ICT learning in a range of contexts and in other areas of learning, work and life.
· 1.4 Impact of Technology
· 1. Exploring how ICT changes the way we live our lives and has significant social, ethical and cultural implications.

· 2. Recognising issues of risk, safety and responsibility surrounding the use of ICT.

In addition students will experience work in the following processes:

· 2.2 Developing ideas. Pupils should be able to:

· 1. Select and use ICT tools and techniques appropriately, safely and efficiently
· 4. Design information systems and suggest improvements to existing systems

· 6. Bring together, draft and refine information, including through the combination of text, sound and image.

· 2.3 Communicating information. Pupils should be able to:

· 1. Use technical terms appropriately and correctly.
· 2.4 Evaluating. Pupils should be able to:

· 1. Review, modify and evaluate work as it progresses, reflecting critically and using feedback

Achievement & Assessment
The following rubric will be used to provide a general guide for achievement and assessment in order to help students target their work. Students will be graded as a group for all but the final category.

	Area
	Method
	Unsatisfactory
	Acceptable
	Excellence

	Functionality



	Observation
	Students develop a system that facilitates some level of voice and video communication between two parties.
	Students develop a system that facilitates constant two-way voice and video communication between a remote client and a fixed helper.
	Students develop a system that facilitates clear, constant two-way voice and video communication between a remote client and a fixed helper. Students attempt to integrate other functionality, such as location tracking, or a recorded log of transactions.

	Construction
	Observation
	Students create a physical object that is unsuitable for use when walking, and is neither robust nor functional.
	Students create a physical object that is robust and fit for use when walking. The solution is tidy and functional. 
	Students create a physical object that is extremely robust and fit for use in a variety of situations. The solution is attractive, tidy and functional. 

	Usage
	Field Tests
	Students do not achieve the aims of the standard field tests.
	Students achieve the aims of the standard field tests.
	Students achieve the aims of both the standard and competitive field tests.

	w
	Observation
	Student is not interested in working with others, and fails to show interest in the unit.
	Individual student works well with others and shows some interest in the various areas of the unit, from construction through to testing.
	Individual student works very well with team members and other students in class, showing leadership and commitment, without preventing others from participating. Student shows great interest in all areas of the unit, from construction through to testing.


For final grading of the project, student work should be measured against the National Curriculum Level Descriptors of ICT at KS3.

Content
Introduction

· The unit starts with students helping the “blind” teacher navigate across the school to reach the classroom (requiring the assistance of an extra teacher in the classroom). At this point students will not know much, except that the teacher cannot see.

· On arrival in the classroom, the teacher can demonstrate the solution to students, explaining its purpose as an experimental system to help visually impaired people obtain help if they get lost.

· Teacher to explain to students that they will work in teams of three to build their own solution before competing in a range of field tests to assess their performance in both.

· Teacher to share assessment rubric with students. 

· Teacher to emphasise the issue of trust, and the dangers inherent in this situation. During operation the blindfolded participant must never be left alone! 

Construction & Learning

· Each team receives a kit containing all of the hardware they need (except backpacks and laptops, which students should already have in school):

· 1x webcam
· 1x earpiece with mic
· 500x20mm elastic fabric
· 1x needle with thread
· 1x blindfold
· Misc cable ties, glue, Velcro patches, etc.
· Students are also given a bulleted list of guiding points to help them through the construction process:

· Test hardware

· Construct headset

· Locate, install and test software to keep laptop awake when shut

· Locate, install and test video conferencing software

· Assemble all components

· Perform system test without blindfold

· Perform system test with blindfold

· Test the capabilities of system and operators to determine skills at navigating around school and giving and following instructions.

Testing

· Two different types of test will take place to assess how students have come to grips with the system: 
· Standard Field Test: each team is assessed individually across the following challenges:

· Filling: Using only one hand, use a 100ml test tube to transfer 500ml of water from a bucket to a beaker in under 2 minutes
· Kicking: Kick three football goals, from three different angles, from a distance of 10 meters in under 2 minutes.
· Shooting: Shoot one basketball basket from a distance of 2 meters in under 5 minutes.
· Stacking: Using only one hand, stack 7 dice on top of each other in under 2 minutes.
· Weaving: Walk a course of 10 slalom cones without contact a single one, in under 5 minutes.
· Competitive Field Test:

· Teams to compete against each other over two runs of an obstacle course, with the fastest team in each run being declared the winner. Students from other year groups can be invited to make the competition more interesting.

Differentiation

Working in teams, student should be able to support each other to overcome most learn difficulties. In cases where this does not occur, the teacher can intervene to assist students and teams where required.

Continued Learning

After the unit is completed, students can be encouraged to take this idea to a school for the visually impaired, in order to try and see if it is considered feasible for further development.
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License

All original work used here is licensed under the Creative Commons Attribution-Noncommercial-Share Alike 3.0 Hong Kong License. For more details please look at http://creativecommons.org/licenses/by-nc-sa/3.0/hk/.

This license has been chosen to permit a high degree of sharing, whilst protecting the author’s control as to how the content is used. 

Please respect this license and use accordingly!

Recycled and borrowed works from other sources are used under appropriate licenses, which are not affected by this license. The original source is always given.  

All original work created by Ross Parker (International College, Hong Kong), except where specified.
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