
Shaw Plans for Classroom Implementation
     Two lessons will be implemented. The first consists of introducing students to the concepts of finite state machines (FSM), side-channel attacks, and simple power analysis (SPA). (It is not expected that students will fully grasp these concepts, but it is necessary to familiarize the class with them.)
 
From there, a discussion of Arduino Microcontrollers and demonstrations of their capability, as well as controlling model traffic signals will take place. After that, the lesson becomes more encompassing of the function of traffic signals and their importance.
 
This lesson will enrich learners by utilizing technology in a way they likely have not seen. It will show them real-world applications of technology and programming. It fits into what already occurs in the classroom by taking concepts they have previously learned and then going a step or two further.
 
Some of the standards that will be addressed are:
8.CS.D.01 Recommend improvements to the design of computing devices based on an analysis of how a variety of users interact with the device.
8.DA.CVT.01 Using computational tools, transform collected data to make it more useful and reliable.
8.AP.A.01 Create flowcharts and pseudocode to design algorithms to solve complex problems.
Ci6-8.2.4 Consistently enter and record accurate and relevant data in the logbook to complete projects in a timely and effective manner.
 
Materials needed are Arduino Microcontroller, Chromebooks, PPT presentation (created in advance), stoplights, and sensors.
 
After spending time programming and operating the Arduino boards, the class will walk to a nearby intersection that utilizes traffic lights. A discussion will ensue around what might happen if the traffic signal stops working or remains red or green too long in one direction. Students will collect data on the length of time the traffic lights remain red, yellow, and green.
 
This lesson will culminate with an online game created by the University of Minnesota called Gridlock Buster where students are responsible for controlling traffic signals.
 
The second lesson is more simplified and is called the Knight's Tour. Basically, it consists of moving a game piece up 2 spaces and over 1, or over 1 and up 2 (as the knight moves in chess). The catch, of course, is that it can only land on each square once. This would be the FSM but it is yes/no rather than red, green, or yellow. It is connected to the work completed with the side-channels group through the use of an FSM. From there, students would need to create an algorithm that can be applied to other, similar puzzles. Then, they would need to log in to a website, where they will enter information to create a finite state diagram.

