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Lesson Plan #1: The Tour Guide
The Hook
· Talking about finite state machines, how they work, and asking students where these can be found in the real world
Topic
· Creating Finite State Machine Models
· Algorithms, Sequences of Instruction, Computational Thinking

Grade
· 8 (All students on IEPs)

Standards 
· AP.A.01 With guidance, identify and model daily processes by creating and following algorithms, to complete tasks. 
· Ci6-8.2.4 Consistently enter and record accurate and relevant data in the logbook to complete projects in a timely and effective manner. 
· 

Lesson Goals
· Students will work through the Tour Guide Puzzle as created by Queen Mary, University of London
· Students will use abstract thinking and problem solving to explain their rationale 
· Students will develop an algorithm

Lesson Objective
· Students will be able to:
· Solve the problem
· Record the algorithm
· Evaluate the algorithm

Technical Vocabulary
· finite state machine, algorithm, algorithmic thinking (review), data representation, evaluation, node, dry run, trace, graph, edges

Required Materials
· Copy of Tourist Map Board
· Single game piece
· Route recording sheet
· pencil

Summary
· Students will assume the role of tour guide and need to come up with a tour that gets a tourist from their hotel to all the city shifts and back to their hotel at the end of the day.

The activity is designed to be an example of creating an algorithm that is a simple sequence of instructions to do in order. It shows that if there is a written solution to a problem in the form of an algorithm, then future tours can be done just by following the steps. Writing down the algorithm allows students to then follow them step-by-step to ensure functionality. 

Setup
· Every student gets a copy of the city subway map, a game piece, and route recording sheet to record their answers. 

The Problem
· “You are a hotel tour guide. Tourists staying in your hotel expect to be taken on a tour visiting all the city’s attractions. You have been given a special subway map that shows all the locations of the attractions and how they are linked within the subway lines.”

Solving the Problem
· Students will work out a route that starts from the hotel and visits every tourist site exactly once. They can only go one direction at a time (finite state) and will use the game piece, placing it in one location and then another following the lines, searching for a route that works.

Record the Algorithm
· Once students have worked out a route, they will record it as a series of instructions (steps) on the route recording sheet. (These instructions are an algorithm.) 

Evaluating the Algorithm:
· Students will then check that they definitely have a correct solution. To do this they will do a dry run or trace of their algorithm by doing the following:
· Start at the hotel
· Visit every location
· Do not pass through a location already visited
· End at the hotel

Computational Thinking
· The route students create is a sequence of instructions that can be followed to visit every tourist attraction exactly once and get back to the starting point. It is a simple algorithm and there is more than one solution. 

Once the algorithm is recorded students will evaluate it (check that it works). 

This problem is made more manageable because the data are represented as a special kind of diagram called a graph. For computer scientists, a graph is a series of dots (called nodes) and lines that join them (called edges). 

The edges show which nodes are linked in some way that is of interest. In this case, we are interested in the tourist attraction (the nodes) and the underground connections (the edges). 

[image: A map of a city tube

Description automatically generated]
[image: A list of a hotel

Description automatically generated]
image1.JPG
»Qf Queen Mary

University of London

Guided Tour
City Tube Map

HOTEL

SCIENCE MUSEUM

CATHEDRAL CASTLE

WAR

Z00 AQUARIUM SHIP

TOY SHOP

WAX
ART GALLERY WORKS

PARK BIG WHEEL

Starting at the hotel, plan a route so that
tourists can visit every tourist attraction just
once ending up back at the hotel.
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