Day 1 – Introduction to Robotics and Building and Programming Basics
Day 2 – NXT Brick Basics and Intermediate Building and Programming
Day 3 – Intermediate Building and Programming

Day 4 – Advanced Building and Build for Final Project

Day 5 – Advanced Programming and Finish Final Project

Day 1 (Basic Building and Programming):

· Ice-Breaker Game: Human Robots

· Two teams of two people each - one programmer and one robot.

· The two programmers get to see the challenge (an obstacle course with a goal at the end), and write up a “program”, a list of simple instructions, for their robot. Then the two robots, one at a time, have to follow the instructions to try to complete the goal without knowing what it is and being blindfolded.

· The team with the robot that completes the challenge fastest wins.

· Review what the game symbolizes about real robots.
· Demonstrate Tribot and its capabilities. Let students play with and examine it.

· Mention that students will be building one later in the day.

· Describe components of Tribot: Drive Train, Grabber Arm, Microcomputer, Sensors, Motors, Building Pieces, and Wires. Relate to general robotics.

· Overview of NXT Components: Brick, Motors, Sensors, Building Pieces, Program

· Describe general robot components and compare them to the NXT system

· Mention Test Pad and Owner’s Manual

· Overview of Basic NXT Building Components: Beams, Pegs, Axles, Wheels (?), bushes
· Beams are like wooden planks, while pegs and axles are like nails.

· Pegs
· Friction/Non-Friction connections

· Double-Pegs

· Axle-Pegs

· Axles and bushes
· Long Frictionless Connectors

· Connecting Motors, Gears, Wheels, and other things that need to be turned by motors.

· Wiring Motors and Sensors
· Connecting Motors to Wheels and other Constructions

· Build Basic Tribot

· Remember to Learn Building Techniques From Instructions
· Overview of NXT-G: Graphical Drag-and-Drop Blocks, Wiring

· Palettes

· Profiles

· Programs

· Comments

· Robo Center and My Portal

· MOVE Blocks

· WAIT Blocks (time)
· LOOP Blocks

· Record and Play

· Program Basic Tribot

· Repeatedly move in a basic square
Day 2 (NXT Brick and Intermediate Building and Programming):

· Introduction

· Brick Components:

· Battery

· Motor/Sensor/USB Ports

· NXT Buttons/Display

· Brick Software Components

· My Files

· Try Me

· Settings

· View

· On-Brick Programming

· Bluetooth (discussed more later)

· NXT-PC Interaction

· Downloading Firmware

· Connecting via USB/Bluetooth

· Viewing/Modifying Files

· Downloading and Running Programs

· Display-Related Programming

· Displaying Text, Images, and Drawings

· Mention that these blocks are advanced enough to program games and movies

· Playing Sounds

· Adapter Pieces

· Hassenpins (with activity?)

· Build Tribot Auxiliary Mechanism and Light Sensor
· Build Ball Stand
· Sensor Blocks (Light, Touch, US, Rotation, Sound) and Sensor WAIT Blocks
· SWITCH Blocks

· My Blocks

· Calibrating sensors (if time permits)

· Program Tribot to follow line to ball, then grab or hit the ball.
Day 3 (Intermediate Building and Programming):

· Gear Chains

· Gear Ratios

· Foundation Building
· Starting from NXT Brick

· Starting from motors

· Build a simple rover using foundation building
· Types of Steering

· Wheel and Ball Castors

· Skid-Steering

· 4WD

· R&P

· Bracing

· Improving weak designs

· Preventing wheel camber

· Data Blocks
· Data activities

· Make a dice-rolling simulation for the students to play

· Effective Software Wiring

· Motor Blocks

· Variable Block
Day 4 (Advanced Building and Prep for Final Project):

· Talk about getting into robotics competitions, such as FLL and FTC.
· Show videos of BOTR and Power Surge
· Building Gear Formations on Motors

· Wire, Console, Battery Access on NXT

· Spanning distances with few pieces

· Angle Gearing

· Build robot for final project: Countdown Collection
· Competition is held on NXT test pad. Four balls will be placed randomly on the black oval. The robot has 45 seconds to collect as many balls as possible and place them in the quadrants of the scoring circle to score points (if a ball is in multiple quadrants, the highest-scoring one is counted). If the robot gets one ball in each circle, it receives a bonus of 10 points. If the robot is touching the grey shaded region at the end of the match, it receives a bonus of 5 points. In starting position, robots must not extend past starting semicircle and the straight lines extending infinitely backwards. Drivers may only push the Enter button on the NXT to start the robot, and must not touch the robot afterwards.

Day 5 (Advanced Programming and Finish Final Project):

· File Access
· Calibrate

· Keep-Alive Block

· Reset Motor

· Stop Block
· Text Block

· Number-Text Block

· Program for Countdown Collection

· Run Competition

· Best out of three matches

· Present Awards
