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Lesson Plan #2: Traffic Signals  Real World Finite State Machine
 
The Hook
· “Today you get to play a computer game…”

Topic
· Creating Finite State Machine Models
· application of technology and programming, functions of traffic signals

Grade
· 8 (All students on IEPs)

Standards 
· 8.EE.C. Understand the connections between proportional relationships, lines, and linear equations.
· MP.1 Make sense of problems and persevere in solving them
· MP.3 Construct viable arguments and critique the reasoning of others
· MP.4 Model with mathematics
· MP.7 Look for and make use of structure
· Ci6-8.2.4 Consistently enter and record accurate and relevant data in the logbook to complete projects in a timely and effective manner. 

Brief Description
· Students will login and play the gridlock buster game. This is a traffic light simulation that requires students to be in charge of changing the light at an intersections before the drivers become too impatient. This will be followed by a discussion of traffic signals, how engineers program them and what they take into consideration, and how they use technology and computer science when setting them up.

Pre/post Test
· How difficult is it to effectively set up a traffic signal?
· What is involved in designing a traffic signal?
· How is a traffic signal a finite state machine?

Lesson Goals
· Students will learn about the functionality of traffic signals,
· The lesson will enrich student understanding of real-world application of technology and programming

Lesson Objective
· Students will be able to:
· Create an intersection that utilizes a mock traffic light
· Record the timing sequence necessary for optimal traffic flow

Technical Vocabulary
· traffic flow, traffic patterns, finite state machine

Required Materials
· Chromebooks
· PPT presentation (created in advance)

Summary
· This lesson has been improvised to accommodate for the fact that computers in the building have been blocked from accessing and utilizing Arduino boards. In light of this, the lesson will primarily be a discussion of traffic signals and how they are programmed. 

Setup
· Students will get out their Chromebooks and log into the University of Minnesota’s “Gridlock” traffic signal game

The Problem
· You are in charge of overseeing traffic signals when different levels of traffic are present. It is your job to override the pre-set timing of the traffic lights to create a smoother flow of traffic that diminishes driver frustration. 

Solving the Problem
· There are several levels of gameplay and when students have passed them all, the game ends.
· The class will discuss how traffic signals are programmed. 


Review the Lesson
· Class discussion of what they noticed as they played the game
· Students will explain strategies they used to move the traffic smoothly through the intersections using the traffic signals 
· We will talk about finite state machines, traffic lights, and where else in the real world students have seen finite state machines




