Teacher Guide


StarLogo TNG Math Curriculum Unit Overview

The math curriculum unit consists of several distinct parts that can be done separately. The first part is a series of geometry activities on 2D transformations and spatial reasoning. It's also a great unit to introduce students to the power of abstraction in programming - which means breaking down a complex task into smaller parts, and reusing code in the form of procedures. The second part of the curriculum consists of a series of activities on polling and sampling using various simulation models with uniform and non-uniform distributions. Finally, the curriculum ends with a series of activities on growth models, including both linear and non-linear (logistic).
Materials

The curriculum is split into 3 sets of activities, with a folder corresponding to each activity.  Inside each folder are a teacher guide, StarLogo TNG project files, and student activity sheets.  Additional materials are listed in the teacher guide for each lesson.  

Computer system requirements to properly run StarLogo TNG can be found on the Download website: http://education.mit.edu/starlogo-tng/download/
A computer per student is not necessary as we recommend that computer activities are done in pairs.  (See Navigator/Driver Roles below.)
Navigator/Driver Roles

For computer activities, we recommend students work in pairs instead of working alone.  Within each pair, each student takes turns being the “Navigator” or the “Driver.”  The Driver controls the keyboard and mouse and follows the Navigator’s instructions.  The Navigator is responsible for the student worksheets (reading and recording) and directs the Driver’s actions.

We’ve found that providing students with roles and switching their roles halfway through each class period allows each student a chance to explore StarLogo TNG while driving with the support of another student, who is keeping the pair on task while navigating.  

Math Unit: At-a-glance

	Activity Description
	Materials
	Learning Objectives
	Programming Concepts / New StarLogo TNG Blocks

	Rotation 
(1 class period)

Students draw squares designs of rotated squares using basic movement and repeat blocks. This activity assumes no prior StarLogo TNG background.


	· StarLogo TNG files: 

· rotation.sltng

· rotation solution.sltng

· Student Worksheets (1 per pair of students): 

· Rotation Student Worksheet.doc

· LCD projector with computer

· Projector screen or white wall
· (Optional) Playing cards to randomly assign students

· (Optional) Post-it Notes to label computers


	· Visualize and apply the concept of rotation about a point to draw a design with squares

· Recognize the usefulness of the “repeat” block to simplify programming and how it relates to patterns of a design with squares.
	· Pen down
· Pen up

· Forward

· Back

· Left

· Right

· Pink number block

· Repeat



	Frame
(1 class period)

Students program a turtle to draw a frame made up of squares.


	· StarLogo TNG files: 

· frame.sltng

· frame solution.sltng

· Student Worksheets (1 per pair of students): 

· Frame Student Worksheet.doc
· LCD projector with computer

· Projector screen or white wall

· (Optional) Playing cards to randomly assign students
	· Recognize the usefulness of the “repeat” block to simplify programming

· Practice visualization and problem solving skills

· Reinforce use of angles

· Define and call a procedure
	· Procedure


	Spiral
(1 class period)

Students program a turtle to draw spirals and learn to define, initialize, and get and set the value of a variable.


	· StarLogo TNG files: 

· spiral.sltng

· spiral solution.sltng

· Student Worksheets (1 per pair of students): 

· Spiral Student Worksheet.doc

· Lesson on variables.doc

· LCD projector with computer

· Projector screen or white wall

· (Optional) Playing cards to randomly assign students


	· Practice visualization and problem solving skills

· Reinforce use of angles

· Define and use a variable


	· Agent variable
· Shared variable

· Data types (Boolean, number, text)

	Polygon Scaling
(1 class period)

Students program a turtle to draw similar sets of polygons.


	· StarLogo TNG files: 

· polygons.sltng

· polygons solution.sltng

· Student Worksheets (1 per pair of students): 

· Polygon Scaling Student Worksheet.doc

· LCD projector with computer

· Projector screen or white wall

· (Optional) Playing cards to randomly assign students
	· Practice visualization and problem solving skills

· Reinforce use of angles

· Define and use a variable

· Declare and use procedures


	· Variables
· Procedures

· User Input

· Slider

· Terrain coordinates

· Set xy

· Run once


	Polling and Sampling 1
(multiple class periods)

Students use several polling models to explore the math of sampling a population. Each polling model provides an interactive environment for students to form conjectures and test them by running math simulations. In the model, there is a population of turtle agents that has a mystery ratio of preference for coke and pepsi. Students control a pollster agent that can move around and poll individual turtle agents to find out its preference. Students can set parameters like population size (density) and size of sample taken. Students can also modify the model's assumptions by changing the programming code, to, for instance, investigate the effect (if any) of pollster movement. 
	· StarLogo TNG files: 

· polling.sltng

· Student Worksheets (1 per pair of students): 

· Polling Activity 1 Student Worksheet.doc

· LCD projector with computer

· Projector screen or white wall

· (Optional) Playing cards to randomly assign students
	· Identify the characteristics of a representative sample

· Recognizing the effect of uniform and non-uniform distributions

· Create strategies to get the best sample given constraints (such as cost)
	· Forward
· Back

· Left

· Right

· Keyboard controls

	Polling and Sampling (continued)
(multiple class periods)

Students find ways to get a representative sample in a model that has a non-uniform distribution. Turtle agents tend to cluster with others who share their preference.

Students also investigate models where some percentage of the population changes its opinion according to local majority opinion.

These activities are in being developed and piloted during school year 08-09. A word doc describes the proposed activities.
	· StarLogo TNG files: 

· Polling with clustering.sltng

· Polling with changing opinions.sltng

· Majority with clustering.sltng

· Majority no clustering.sltng


	· Identify the characteristics of a representative sample

· Recognizing the effect of uniform and non-uniform distributions

· Create strategies to get the best sample given constraints (such as cost)
	· 

	Growth Models
(multiple class periods)

In this series of activities, still in development, students use models that simulate the spread of a rumor and the truth that follow a linear and logistic growth pattern. 
	· StarLogo TNG files: 

· rumors every 10 sec.sltng

· truth teller.sltng

· rumor truth combine.sltng

· rumor truth combine with exit.sltng


	· Make connections between the behavior of agents and the line graphs. 

· Consider how graphs might “add” together

· Compare closed and open systems

· Export data for further analysis using a spreadsheet

· Consider the effect of randomness in the models.
	· 


