STEM Robotics 101 Scope & Sequence
UNIT 1:  Robo Intro 
1.1.  What is a Robot? 
1.2.  Introduction to NXT 
1.3.  NXT Kit Overview
1.4.  Parts Exploration
1.5.  Introduction to Gear Trains
1.6.  Faraday Golfing Machine

UNIT 2:  Circuits & Computers 
2.1.  Circuits and Switches
2.2.  The NXT Circuit
2.3.  Powering the NXT 
2.4.  NXT Test Circuits (View Mode)
2.5.  Introduction to Computers

2.6   Moore’s Law
2.7.  The NXT Computer
2.8.  NXT Test Programs (Try Me Mode)

UNIT 3:  Hardware, Software, Firmware 
3.1.  Microprocessors
3.2.  NXT Firmware 
3.3.  NXT Hardware
3.4.  NXT Software: On-Brick 5 Step Programming

UNIT 4:  Straight Ahead 
4.1. “Using the NXT Video Trainer” 
4.2. “Using the NXT Programming Software” 
4.3. “Moving Straight” 
4.4.  How Far?
4.5.  How Fast?
4.6.  Group Challenge: The Wave
UNIT 5:  Sights, Sounds and Gears 
5.1. “Move until Dark” 
5.2. “Move until Sound” 
5.3.   Getting in Gear
5.4.   Engineering Challenge: Sound Activated Robo-Dragster
UNIT 6:  Taking Turns 
6.1. “Turning” 
6.2.   Motor Block
6.3.   Introduction to Flow Charts
6.4.   Engineering Challenge: Robo-Tagger Challenge
UNIT 7:  Touch, See, Repeat 
7.1.  Digital Information
7.2. “Move Until Touch” 
7.3. “Move Until Near”
7.4. "Repeating Behaviors"
7.5.  Group Challenge: The Robo-Zoo
UNIT 8:  Decisions, Decisions….
8.1. “Obstacle Detection”
8.2.  Advanced Flow Charts 
8.3. “Line Following”
8.4.  Engineering Challenge: Sumo-Bots

UNIT 9:  Get a Grip
9.1.  Creating Computer Chips
9.2. “Arm Control” 
9.3.  My Blocks
9.4.  Engineering Challenge: Ball Sorter

UNIT 10:  Wired for Data
10.1. “Data Hubs”
10.2. “Data Types and Display” 
10.3.  Advanced My Blocks
10.4.  Engineering Challenge: Line Racer


UNIT 11:  Wired for Data
11.1. “Variables”
11.2. “Calculations” 
11.3.  “Logic Loops”
11.4.  Group Challenge: Follow the Leader
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We view Robotics as an approachable and flexible STEM Platform

This Scope and Sequence is color-coded to facilitate adaptation to individualized course goals: 

· Grey items are core Robotics content.

· “Grey” items in quotes are core Robotics content built around “NXT Video Trainer 2.0" product from Carnegie Mellon University's Robotics Academy.
· Tangerine items are supplementary Technology content that explore the underlying technologies of Robotics 

· Green items are supplementary Engineering content that delve into underlying engineering principles and the Engineering Process
· Magenta items are supplementary Math content that explicitly and overtly emphasize Math skills
(Note: Many of the Robotics lesson have embedded Math content as well)

· Pink items are supplementary Science content that explicitly and overtly emphasize Science skills
(Note: Many of the Robotics lesson have embedded Science content as well)
For teachers interested in a streamlined Robotics-only curriculum (or FLL-prep class), focusing on the Grey items will provide an accelerated program with Objectives, Instructor Guides, Primary/Differentiated Instructional Material and Formative/Summative Assessments to enhance learning through the self-paced “The NXT Video Trainer 2.0.” product.

For teachers interested in enriching a Technology class with Robotics, utilizing both Grey and Tangerine items will expose students not only to Robotics, but also demystify some of the incredible Technology that permeates their lives (and that they will begin to master in this course). Technology lessons appear in the curriculum in the most logical sequence, but any may be removed or reordered to suit the scheduling/enrichment needs of your class. 
For teachers interested in an applied Math/Science course to assist struggling students, Robotics is an excellent platform. Virtually all the Robotics lessons have applied Math and applied Science inherently in their make up. The goal here is not to race through these units, but rather dwell on lessons, explicitly, overtly and repeatedly bringing out the Math and Science underpinnings of the Robotics content. For example, in "Moving Straight" lesson, rather than just completing the prescribed activities, students could redesign the robots multiple times, using different size wheels, and re-calculate the Move Block parameters until success is readily achieved. In addition to dwelling in the core Robotics lesson, the Magenta lessons and Cyan lessons have a heavy emphasis in Math/Science.
For teachers interested in a stepping-stone class that will lead to future Robotics Engineering courses, the Grey Robotics and Tangerine Technology lessons should be supplemented with the Green Engineering items. In addition to periodic Engineering Challenges, which require synthesizing the skills from several preceding units, specific instruction is provided on the Engineering Process and Engineering principles. 
For teacher with a course goal other than those envisioned above, hopefully these descriptions will help guide you to the content you desire.
