MOST – Hands On Signal Timing (Isolated Intersections)	Instructor Guide







Module 1
Introduction to the Simulation Tools
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	Key Message:
	This module includes four lessons, each with an experiment designed to help the students understand the simulation tools that will be used during the MOST class.

	Background Information:
	VISSIM is a microsimulation model developed and marketed by PTV America.  The ASC/3 is a traffic controller developed and marketed by Econolite.

	Interactivity:
	Tell: The MOST simulation environment provides the tools that you will need to learn about traffic signal timing by observing a realistic representation of traffic flowing through an intersection.  The tools have been designed to provide as realistic an environment as possible to learn about traffic signal timing, short of changing signal timings in a real controller at an actual intersection. The MOST simulation environment also allows the traffic conditions to be easily changed so that you can see the effects of various volume conditions, something that can’t be easily done in the field. 

In Module 1, you will explore the MOST interface and how it manages the VISSIM simulation model and the ASC/3 virtual controller.  You will not have to become an expert in either VISSIM or the ASC/3 controller, but rather you will learn to effectively use both to help you learn more about signal timing.

	Notes:
	This introduction is included on page 1-1 of the Participant Workbook.
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	Key Message:
	This module has specific goals and learning outcomes.

	Background Information:
	NA

	Interactivity:
	Tell: The goal of Module 1 is to learn how to use the MOST simulation tools.

When you have completed Module 1 you will:
Be able to use the MOST simulation infrastructure to run simulations and manage VISSIM and the ASC/3 virtual controller.
Be able to describe the animation features of VISSIM and the timing processes of the ASC/3 controller. 

	Notes:
	NA












Lesson 1
Simulation and The Real world

15 Minutes


Lesson 1: Simulation and the Real World
	Lesson Number:
	1

	Lesson Title:
	Simulation and the real world

	Performance-Based Learning Outcomes
	You will be able to determine how realistic the simulation environment is by comparing it with a video of actual field operations.

	Instructional Method:

Lecture/Presentation
	Instructor Presentation/Interactive Discussion (5 minutes)
The instructors will use a slide presentation to provide the introduction to the lesson and the experiment that is included in the lesson.  They will:
Describe the learning outcomes for the lesson.
Provide an overview.
List the questions that the students will consider once the experiment has been completed.
List the steps to be followed in the experiment.

Experiment (5 minutes)
The students will observe a movie file showing a video of traffic flowing through an intersection side by side with a simulation and animation of the same conditions.

Discussion (5 minutes)
The instructor will lead the students through a discussion of the “questions to consider”, their observations from the experiment, and their answers to the questions.

	Instruction Day:
	Day 1: A.M.

	Time Allocation:
	15 minutes

	Evaluation Plan:
	Participants learning will be evaluated based on their participation in the discussion of the results of their experiment.

	References:
	Participant Workbook, pages 1-2 through 1-4.
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	Key Message:
	The MOST simulation environment is a key part of the MOST course.  Learning to trust the simulation to provide realistic results is an important issue.

	Background Information:
	The learning outcome for this lesson:
•	Be able to determine how realistic the simulation environment is by comparing it with a video of actual field operations.

	Interactivity:
	Tell: Turn to page 1-2 of your book.  This page lists the learning outcome for this experiment, an overview of the experiment, the questions that you will answer once you’ve finished the experiment, and the list of steps that you will complete during the experiment.

Take about two minutes to read this page.

[Once they have completed reading the page]
Tell: Do you have any questions on this material?

Tell: Emphasize the learning outcome for this lesson: 
· Be able to determine how realistic the simulation environment is by comparing it with a video of actual field operations.

	Notes:
	It is important that the students remember that the “questions to consider” should be kept in mind during the experiment and will serve as the basis for the discussion that will take place when their experiment is concluded.
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	Key Message:
	They need to learn to look carefully at the simulation windows to see what is important.

	Background Information:
	NA

	Interactivity:
	Tell:  In this experiment you will compare a field video with the simulation of the same intersection and conditions.  When you start the movie file using Windows Media Player, your computer screen will look like this.

Three detector status indicators and the phase-2-green indication are imprinted in black boxes on the video frames.  When a detector is “ON”, the black text box corresponding to the detector is filled with the name of the detector.  The detector names are indicated in parentheses in the figure.  When the phase 2 green is “ON”, the corresponding black text box is filled with “P2”, for phase 2.  

The two circled vehicles are queued in both fields of view and are calling for service on phase 2 as can be seen by the fact that the stop bar detector is on.

	Notes:
	NA
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	Key Message:
	They will be asked to make a number of observations during the MOST experiments.  Each experiment involves a series of well defined steps.

	Background Information:
	NA

	Interactivity:
	Tell Turn to page 1-3 of your book.  Follow the instructions for running the experiment.

	Notes:
	NA
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	Key Message:
	It is important to encourage the students to learn to reflect on what they have observed.  These questions are at the heart of the kind of deep learning that MOST is intended to encourage.

	Background Information:
	NA

	Interactivity:

	Tell: Turn to page 1-4 of your book.  You are presented again with the “questions to consider.”  Review the question with your partner (if you are working with a partner) and write your answer in the box provided on the right of page 1-4.

Be ready to discuss your answers with the class.

	Notes:
	Take about 1 minute for this activity.
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	Key Message:
	Question 1

	Background Information:
	· NA

	Interactivity:
	Ask: How realistic does the simulation appear to be?

Answer: The movie file shows how realistic a simulation model can be.  Each vehicle arrival in the field video is duplicated almost exactly in the VISSIM animation.  This degree of realism is important to note as we will depend on these simulation tools to provide us with a realistic portrayal of field conditions as you learn more about signal timing.

	Notes:
	NA












Lesson 2
Using The MOST Interface

20 Minutes



Lesson 2: Using The MOST Interface
	Lesson Number:
	2

	Lesson Title:
	Using The MOST Interface

	Performance-Based Learning Outcomes
	You will be able to use the MOST interface to run simulations.


	Instructional Method:

Lecture/Presentation
	Instructor Presentation/Interactive Discussion (5 minutes)
The instructors will use a slide presentation to provide the introduction to the lesson and the experiment that is included in the lesson.  They will:
Describe the learning outcomes for the lesson.
Provide an overview.
List the questions that the students will consider once the experiment has been completed.
List the steps to be followed in the experiment.

Experiment (5 minutes)
The students will learn how to use the MOST interface by completing the steps in the experiment.

Discussion (10 minutes)
The instructor will lead the students through a discussion of the “questions to consider”, their observations from the experiment, and their answers to the questions.

	Instruction Day:
	Day 1: A.M.

	Time Allocation:
	20 minutes

	Evaluation Plan:
	Participants learning will be evaluated based on their participation in the discussion of the results of their experiment.

	References:
	Participant Workbook, pages 1-5 through 1-9
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	Key Message:
	The MOST interface is the way in which students interact with the simulation environment.

	Background Information:
	The learning outcome for this lesson:
Be able to use the MOST interface to run simulations.

	Interactivity:
	Tell: Turn to page 1-5 of your book.  This page lists the learning objective for this experiment, an overview of the experiment, the questions that you will answer once you’ve finished the experiment, and the list of steps that you will complete during the experiment.

Take about two minutes to read this page.

[Once they have completed reading the page]
Tell: Do you have any questions on this material?

Tell: Emphasize the learning outcome for this lesson: 
Be able to use the MOST interface to run simulations

	Notes:
	It is important that the students remember that the “questions to consider” should be kept in mind during the experiment and will serve as the basis for the discussion that will take place when their experiment is concluded.
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	Key Message:
	It is important for students to learn to follow the steps of each experiment.

	Background Information:
	NA

	Interactivity:
	Tell: Turn to page 1-6 of your book. Read through the instructions before beginning the lesson. 

	Notes:
	Encourage the student to read the instructions carefully before beginning the lesson
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	Key Message:
	Step 1, start the MOST software and observe the interface window.

	Background Information:
	NA

	Interactivity:
	Tell: This is the first time you will use the MOST software tool Begin the experiment starting with step 1 and continue through step 4.

Ask: Before you begin, what do you see in this slide?

Answer: The picture on the top shows the MOST interface window, the picture on the bottom, shows the four different methods to control the simulation.  You will primarily use two options, running the simulation continuously (“Run Mode”) or advancing the simulation in 0.1 second time steps (“Run Mode Single Step”).

	Notes:
	NA
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	Key Message:
	Encourage the students to reflect on these questions and write answers based on their observations.

	Background Information:
	NA

	Interactivity:
	Tell:  Once you have completed step 5, turn to page 1-9 of your book.  You are presented again with the “questions to consider.”  Review these questions with you partner (if you are working with a partner) and write your answers in the box provided on the right of page 1-9.

Be ready to discuss your answers with the class.

	Notes:
	Give the students about 5 minutes to complete this activity.
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	Key Message:
	Question 1

	Background Information:
	NA

	Interactivity:
	Tell: Let’s now discuss the questions that were asked at the beginning of this lesson.

Ask: What are the two “run” modes that are available and in what context would you use each mode?

Answer: The two run modes are “Run Mode”, in which the simulation runs continuously until it is stopped, and “Run Mode Single Step”, in which the simulation advances one time step (or 0.1 second) each time the button is pressed.

	Notes:
	NA
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	Key Message:
	Question 2

	Background Information:
	NA

	Interactivity:
	Ask: Why would you use the “Pause At” feature?

Answer: The “Pause At” feature is selected to pause the simulation at a preselected time.  This allows you to proceed to that point in the simulation and no farther until you are ready to proceed.  Since you can’t “back up” the simulation, this insures that you will get to a desired point in a simulation.

	Notes:
	NA
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	Key Message:
	Question 3

	Background Information:
	NA

	Interactivity:
	Ask: Why would you change the simulation speed?

Answer: The simulation can be run at various speeds including slower than real time and faster than real time.  For example, “slower than real time” in which the simulation is set to 0.1 or 0.5 (10 percent and 50 percent of real time, respectively) allows you to view the traffic scene more easily to observe a specific point or collect certain desired data.

	Notes:
	NA
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	Key Message:
	Question 4

	Background Information:
	NA

	Interactivity:
	Ask: Why would you use the side-by-side feature?

Answer: The side-by-side view is a unique feature in MOST.  You can directly compare two different options, for example two different detection zone lengths or two different Minimum Green times, to see the difference in the operation.

	Notes:
	NA












Lesson 3
Exploring VISSIM

20 Minutes


Lesson 3: Exploring VISSIM
	Lesson Number:
	3

	Lesson Title:
	Exploring VISSIM

	Performance-Based Learning Outcomes
	You will be able to effectively use the VISSIM window to learn about traffic flow and intersection operations.


	Instructional Method:

Lecture/Presentation
	Instructor Presentation/Interactive Discussion (5 minutes)
The instructors will use a slide presentation to provide the introduction to the lesson and the experiment that is included in the lesson.  They will:
Describe the learning outcomes for the lesson.
Provide an overview.
List the questions that the students will consider once the experiment has been completed.
List the steps to be followed in the experiment.

Experiment (5 minutes)
The students will explore the use of the VISSIM simulation model.

Discussion (10 minutes)
The instructor will lead the students through a discussion of the “questions to consider”, their observations from the experiment, and their answers to the questions.

	Instruction Day:
	Day 1: A.M.

	Time Allocation:
	20 minutes

	Evaluation Plan:
	Participants learning will be evaluated based on their participation in the discussion of the results of their experiment.

	References:
	Participant Workbook, pages 1-10 through 1-13
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	Key Message:
	In Lesson 3, the students will learn more about the VISSIM simulation model.

	Background Information:
	The learning outcome for this lesson:
Be able to effectively use the VISSIM window to learn about traffic flow and intersection operations.

	Interactivity:
	Tell: Turn to page 1-10 of your book.  Pages 1-10 list the learning objective for this experiment, an overview of the experiment, the questions that you will answer once you’ve finished the experiment, and the list of steps that you will complete during the experiment.

Take about two minutes to read this page.

[Once they have completed reading the page]
Ask: Do you have any questions on this material?

Tell: Emphasize the learning outcome for this lesson: 
Be able to effectively use the VISSIM window to learn about traffic flow and intersection operations

	Notes:
	NA
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	Key Message:
	Make sure that students learn about some of the key options available in the VISSIM model.

	Background Information:
	NA

	Interactivity:
	Tell: This slide shows the information that is provided in the VISSIM simulation window.
Three functions are shown in the upper left corner of the VISSIM window and are noted in the figure:
Show entire network:  zooms out the VISSIM view to see all parts of the network.
Zoom: user defines the area to be shown.
Zoom by factor:  user defines a scale by which to zoom.

Three other kinds of information are also shown in the window:
Detector locations are denoted by the boxes at the stop bar.
The numbers shown in the boxes are both the detector numbers and the phase numbers; in this case, the numbers are the same for both the phase and the detector.

When you are ready turn to page 1-11 and begin the experiment.

	Notes:
	NA
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	Key Message:

	Encourage the students to reflect on these questions based on the observations that they made during the experiments.

	Background Information:
	NA

	Interactivity:

	Tell: Turn to page 1-13 of your book.  You are presented again with the “questions to consider.”  Review these questions with your partner (if you are working with a partner) and write your answers in the box provided on the right of page 1-13.

Be ready to discuss your answers with the class.

	Notes:
	Take about 5 minutes for this activity.
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	Key Message:
	Question 1

	Background Information:
	· NA

	Interactivity:
	Ask: What are the three tools available to you in the VISSIM window?

Answer: The three tools are all used to change the view of the VISSIM network.  The tools include “Show Entire Network”, “Zoom”, and “Zoom Factor”.  Each of these tools allows you to gain a different visual perspective and scale of the VISSIM simulation.


	Notes:
	NA
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	Key Message:
	Question 2

	Background Information:
	NA

	Interactivity:
	Ask: What are the different speeds at which you can run the simulation?

Answer: You can select six speeds
“Max” is the maximum possible speed.
“5” and “2” are five times and two times real time, respectively.
“1” is equal to real time.
“0.5” and “0.2” are 50 percent and 20 percent, respectively, of
real time. 

	Notes:
	NA












Lesson 4
Navigating The ASC/3 controller

30 Minutes


Lesson 4: Navigating The ASC/3 Controller
	Lesson Number:
	4

	Lesson Title:
	Navigating The ASC/3 Controller

	Performance-Based Learning Outcomes
	Understanding the range of information provided in the ASC/3 controller.

	Instructional Method:

Lecture/Presentation
	Instructor Presentation/Interactive Discussion (5 minutes)
The instructors will use a slide presentation to provide the introduction to the lesson and the experiment that is included in the lesson.  They will:
Describe the learning outcomes for the lesson.
Provide an overview.
List the questions that the students will consider once the experiment has been completed.
List the steps to be followed in the experiment.

Experiment (15 minutes)
The students will learn about the ASC/3 traffic controller by using the MOST simulation environment and completing a set of tasks.

Discussion (10 minutes)
The instructor will lead the students through a discussion of the “questions to consider”, their observations from the experiment, and their answers to the questions.

	Instruction Day:
	Day 1: A.M.

	Time Allocation:
	30 minutes

	Evaluation Plan:
	Participants learning will be evaluated based on their participation in the discussion of the results of their experiment.

	References:
	Participant Workbook, pages 1-14 through 1-26.
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	Key Message:
	It is critical that students learn to see and understand the features that are available in the ASC/3 controller.  They should also not be intimidated by the number of features shown; we will learn about them as we need to use them.

	Background Information:
	The learning outcome for this lesson:
· Be able to describe the range of information provided in the ASC/3 controller.

	Interactivity:
	Tell: Turn to page 1-14 of your book.  Page 1-14 lists the learning outcome for this experiment, an overview of the experiment, the questions that you will answer once you’ve finished the experiment, and the list of steps that you will complete during the experiment.

Take about two minutes to read this page.

[Once they have completed reading the page]
Ask: Do you have any questions on this material?

Tell: Emphasize the learning outcome for this lesson: 
Be able to describe the range of information provided in the ASC/3 controller

	Notes:
	NA
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	Key Message:
	Have them focus on the key aspects of the ASC/3 controller screens.

	Background Information:
	NA

	Interactivity:
	Tell: This slide shows the ASC/3 controller front panel window, labeled “1001 ASC/3 Virtual Controller”. This front panel is identical to the actual controller used in the field.
MM accesses the “main menu.”
The “Status” button accesses the controller status screen, including the current values of the various timing parameters. 
The cursor keys allow navigation, including “up”, “down”, “left”, and “right.”
The numeric keypad is used to enter numbers for menu choices or numeric data.

When you are ready, turn to page 1-15 of the workbook.  You can now begin the experiment.

	Notes:
	NA
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	Key Message:
	Encourage the students to consider and reflect on these questions.

	Background Information:
	NA

	Interactivity:
	Tell:  Once you have completed step 10, turn to page 1-26 of your book.  You are presented again with the “questions to consider.”  Review these questions with you partner (if you are working with a partner) and write your answers in the box provided on the right of page 1-26.

Be ready to discuss your answers with the class.

	Notes:
	Give the students about 5 minutes to complete this activity.
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	Key Message:
	Question 1

	Background Information:
	NA

	Interactivity:
	Tell: Let’s now discuss the questions that were asked at the beginning of this lesson.
Ask: Which screen shows the status of the phasing and timing processes?

Answer: The phasing and timing process status information is shown in the “Status Display” screen of the ASC/3 controller.

	Notes:
	NA
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	Key Message:
	Question 2

	Background Information:
	NA

	Interactivity:
	Ask: Where are the timing parameters stored?

Answer: The timing parameters are stored in the database editor, and can be viewed in this editor.  Since the simulation must be running in order to access the ASC/3 emulator (and its various screens), we will only change the timing parameters using the database editor.

	Notes:
	NA
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	Key Message:
	Question 3

	Background Information:
	NA

	Interactivity:
	Ask: How can you verify that a vehicle call has been placed?

Answer: You can verify that a vehicle call has been placed by viewing the detector status window of the ASC/3 controller.

	Notes:
	NA
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	Key Message:
	Closure: Summary of Key Points Learned

	Background Information:
	NA

	Interactivity:
	Tell: The purpose of Module 2 was to introduce you to the simulation tools that you will use in the remainder of the MOST course.  The simulation tools consist of three components, the MOST interface, the VISSIM simulation model, and the ASC/3 controller emulator.

You will use these tools extensively, starting in Module 2.  Here you will learn about how the detector design and the timing parameters on the cross street of a isolated intersection affect the operation of the intersection.

	Notes:
	NA
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