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Background/Context
In this lesson, students will question whether a society with self-driving or driver-assisted cars is desirable and how complex it is to create one. 

This is Lesson 4 — students are now familiar with the software interface, the buggy, and the Genuino 101.  Here they will learn how to make the buggy stop and reverse in response to feedback from sensors. In this lesson, they will learn how to use input to provide feedback and set up conditions in the software so the car can respond to its surroundings.  This lesson extends the work of lessons 1, 2, and 3, where they made the LEDs flash and the motors turn backward and forward in response to feedback. 

At a Glance
· Age Level: 12-14 years old, 15-18 years old
· Subjects: Design and Technology, Computer Science, Technology and Engineering
· Content Type:  Lesson Plan
· Time Needed: 1 hour
· Prerequisites:  Lesson 1, 2 and 3, which provide an understanding of feedback loops, functions, and the different types of sensors.
 	
Learning Objectives
[bookmark: _GoBack]All students will be able to turn a motor on and off and backwards and forwards in response to feedback from sensors, contributing to making a self-driving car. They may get on to enabling the car to follow a black line or even to traverse a checker board.
 
Standards Alignment
Computer Science PoS for Key stage 3
· Design, use, and evaluate computational abstractions that model the state and behavior of real-world problems and physical systems
· Use two or more programming languages, at least one of which is textual, to solve a variety of computational problems
· Understand simple Boolean logic [for example, AND, OR, and NOT] and some of its uses in circuits and programming
· Understand the hardware and software components that make up computer systems, and how they communicate with one another and with other systems
· Undertake creative projects that involve selecting, using, and combining multiple applications, preferably across a range of devices, to achieve challenging goals meeting the needs of known users
· Understand a range of ways to use technology safely, respectfully, responsibly, and securely
 
Inquiry Process
Lesson 4 builds on the work on outputs to get the buggy to interact with its environment.  Students will learn to extend the task to make their motors turn forward and backward for a specific period of time. They should write a function that will change the movement of the buggy, dependent on the input from sensors. There are a range of sensors that can be used, and they should decide on which sensors would be most effective.
  
Modifications/Accommodations
Working in groups should help resolve any physical or learning disabilities.
 
Technology and Resources
· Genuino 101 starter kit
· Computer with Arduino software 
· Chassis from 3D printable file (from Lesson 1)
· Keyestudio Shield L298P 2A high current dual DC motor driver module 
· Light and ultra sound sensors, e.g. Keyestudio SR01 Ultrasonic Sensor and Light Sensor Module LM393 
· Worksheets detailed below
 
Activity
Students use their premade buggy, computer software, and the Genuino 101 to make a self-driving car. They will recall their functions and develop these further to enable it to respond to changes in light. 

Students will connect the Genuino 101 to the computer already attached to the buggy. 

In this third lesson, they will get the buggy to interact with its environment, and write functions that will change the movement of the buggy dependent on the input from the photosensitive sensor. 

It may be possible to extend their solution, creating and editing functions to make the motor follow a black line and stop when the line stops. 

Additional time will be made available for students to take this project further after these four lessons and a worksheet will be provided to support them using their buggy to solve their own problems, like taking tablets to someone whose movements are restricted.
 
They will use worksheets:
Worksheet 1 - Connecting the Devices (which part does what) 
Worksheet 2 - Creating a Flowchart 
Worksheet 3 - Controlling the Genuino 101
Worksheet 4 - Store and recall a Sketch (Program)
Worksheet 5 - Controlling the Motors
Worksheet 6 - Keyboard Input
Worksheet 7 - Sensors and Feedback
Worksheet 8 - Extension

Assessment
1. Understanding can be assessed after this final lesson by the collective outcome and the written or spoken articulation of the success of their project. Students can be encouraged to take pictures and video of their project at all important moments, which they can annotate as part of the documentation and store in their OneNote. 
2. Teachers can assess by watching students work and their contribution to the groups. 
3. Teachers can assess the use of worksheets and the comments they produce on the advantages and disadvantages of self-driving cars and whether they are desirable.
4. Ability to adapt their solution to solve their own problems.
 
Additional Tips and Information
Students can question whether a society with self-driving or driver-assisted cars is desirable and how complex it is to create one.
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