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Abstract

To date, successful proof of concept sites are operating across the country.  Schools in Florida, California, Pennsylvania, New Jersey and Delaware have begun using our robots in their labs/classrooms. The Educational Robot Company, ERC has created a very motivating, learning filled, standards based robotics curricula using it’s easy to use Robot(s).  ERC’s mobile robots have been incorporated into many labs/classrooms across the country.  The Robots can be used by students ranging from 3rd through 12th grade, and are even the platform of choice by many universities for high level research and instruction.  The technology is simple; graphic user interface, icon based programming, wireless communications to the computer and a pulling payload of up to 50lbs.  The robots also have a vision system which allows the user to travel, explore and deliver up to 300 ft..  500 times per second using a standard “deduced-reckoning” formula, the robot calculates its location based on its previous position, its current speed, and the direction it is traveling.

ERC’s mission is to enhance student learning at all levels in math, science and technology by tapping into the excitement and interest generated through robotics.  Our robots are integrated with curriculum and innovative student projects designed to align with local, state and national educational standards.  
Introduction

Past changes in the curriculum from traditional Industrial Arts or shop programs to the Technology Education programs in place today, have resulted in some very innovative approaches to meeting newly implemented curriculum standards at national, state, and local levels.  The area of computer control and robotics is especially important because it is one of today’s fastest growing job markets requiring educators to update teaching skills and knowledge necessary for the 21st century.  

Although we teach certain basic fundamentals and skills, educators need to integrate high-tech units of study into their curriculum to motivate and excite students.   This is specifically true with some teenage middle school learners who sometimes need a spark to stimulate their interest.  Robotics can do just this.

Using robotics and programming language teaches students to think for themselves.  They develop and use critical thinking skills and logic to reach conclusions about directing the robot.  Students learn to work with others as part of a team and learn how to communicate through various mediums.  Students are encouraged to think creatively.  They understand that sometimes there is not a specific solution to a problem, but can be a multitude of solutions.  As teachers, we want our students to “think outside the box”.  In addition, students are becoming more adept at using technology and facilitating their own learning.

Similarities and Differences in Robots


When we think about robots we usually refer to those we have seen in 

movies that emulate the human form and behavior.  We all have been fascinated with R2-D2 from the movie Star Wars or the robot that warns Will Robinson in the TV show Lost in Space. Now we even see Sony’s version of a virtual pet puppy called AIBO.  Students have been extremely interested in Comedy Central’s TV show, BattleBots and how these robots work, often asking if they can build one.

Actually, robots come in all forms.  A robot is a machine that has three common elements: 1. A body, 2. A controlling program, and 3.  A specific type of behavior.   

Most robots have a body that contains and conceals its inner-workings such as its transmission, motor, radio receiver, and such.  Some robots may have a tactical arm attached that can reach out and perform certain operations.  There are mobile robots that use wheels or legs to simulate the act of walking and create movement.  Wheels are often better for mobility because of the interaction between movement and balance.   Some robots have different variations of legs because of the environment they need to navigate through so they may need to run, jump, hop, or even stand on one or more legs.

Even though all robots run off of some type of computer microprocessor or software, the set up and control of the robot comes from three essential ingredients all working together: 1. Input, 2. Program, and 3. Output.  

A robot only does what it is told to do or its input.  Everything it knows it has learned from us, but does obtain information from its sensors.  There are different types of sensors that work in a robot.  Some of these sensors detect light, heat, dead reckoning, movement, and other scientific measurements it can use or be input into its program.  The program actually controls the output of the robot dictating and directing its movement, its behavior or what it specifically needs to accomplish from the information that the programmer has provided.  When behavior of a robot is discussed, it is asking the question “What does the robot do?”  The robot can be programmed to move specific distances and directions as well as starting and stopping at specific points and times.
New Developments in Educational Robotics

The Educational Robot Company, ERC has created a very motivating, learning filled, standards based robotics curricula using it’s easy to use Robot(s).  ERC’s mobile robots have been incorporated into many labs and classrooms throughout the country.  The Robots can be used by students ranging from 3rd through 12th grade, and are even the platform of choice by many universities for high level research and instruction.  The modules are based on a ten day schedule with two to three students participating.  The technology is simple; graphic user interface, icon based programming, wireless communications to the computer and a pulling payload of up to 50lbs.  The robots also have a vision system that allows the user to travel, explore and deliver up to 300 ft.  500 times per second using a standard “deduced-reckoning” formula, the robot calculates its location based on its previous position, its current speed, and the direction it is traveling.

Robots in the Classroom

ERC’s mission is to enhance student learning at all levels in math, science and technology by tapping into the excitement and interest generated through robotics.  The robots are integrated with curriculum and innovative student projects designed to align with local, state and national educational standards.

To date, successful proof of concept sites are operating across the country.  Schools in Florida, California, Pennsylvania, New Jersey and Delaware have begun using our robots in their labs/classrooms.  

The notion of robots in the classroom has been around since the mid 90’s.  The concept of using robots in the classroom is simple; using a robot will captivate your audience, robotic technology is inherently linked with math, science, engineering and technology.  One problem that early adopters to this notion faced was robot technology then is not what it is today.  Robots that were being used were highly unreliable.  Students, always eager to start working with these robots would become frustrated and lose interest.  Their frustration was often in the form of the robot’s lack of precision and a highly unreliable downloader for sending programs to the robot.  

Today, thanks to breakthrough technologies and the vision and sweat of real life entrepreneurs, ERC is proud to bring you Cye (Figure 1.), “The New Educational Vehicle for the 21st Century”.
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Figure 1.

The Educational Robot Company is working hard to develop products and curriculum that give your classroom a window into the future.  ERC has created a dynamic Educational Tool for the 21st century.  Cye is a cutting edge learning tool linking math, science and technology through predicting, navigating, simulation and observation.  All activities are standards based and delivered in a modular style setting.  Because Cye is controlled through a graphic user interface on any PC, it’s accessible to a wide range of users, elementary through university.  A breakthrough educational tool with versatility and performance, helping students achieve a new level of technology literacy.

Explore the power of science through the study of artificial intelligence.  design, develop and test real world applications.  Students can realize important AI concepts by observing the interaction between hardware and software.  Simulate industrial applications and remote exploration using Cye’s intuitive vision software.

About Cye’s Family Roots


Originally designed for home and office use, Cye was introduced as a new, smart, affordable robot that was capable of performing a variety of tasks such as making coffee runs, delivering mail, leading guests to the conference room, or even vacuuming the carpet.  Using wireless technology, Cye is controlled by intuitive graphical user interface software known as Map-N-Zap.


“Cye is a practical and inexpensive robot that’s easy and fun to work with,” said Henry Thorne, creator of Cye and CEO of Probotics.  “Cye is an incredibly exciting peripheral that they can operate using basic point-and-click skills.”  Henry Thorne was trained at the Robotic Institute of Carnegie Mellon University.  He has more than seventeen years experience in industrial robots.

Map-N-Zap Software
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The Map-N-Zap software works with a radio pod (Figure 2.) that attaches to your computer COM port.  The software requires a home base to be 

Figure 2.

established, preferably a corner, where Cye the robot can run operations.  The home base is a measuring point from which Cye determines distance and direction and a place to recharge batteries.  The first thing that Cye attends to is establishing radio communication with the computer.  
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The software is really simple to master and you may often find yourself taking a little too much time to demonstrate to your students because it is a lot of fun.  The software has a mapping feature which allows Cye to map its environment locating obstacles and clear paths of mobility.  The software also allows you to set up various paths and destination points while you create your own

Figure 3

programs.  A sample Zap program from the Map-N-Zap software (Figure 3.) may indicate the following commands:

1. Start Program

2. Go to Hot Point at 100% Speed

3. Wait for 10 secs.

4. Go to Hot Point0 at 80% Speed

5. Mid beep #F for 2 secs.

6. Wait for 5 secs.

7. Go to Hot Point1 at 80% Speed

8. Stop Program

The Zap function is where the programming application of Cye begins.  The application is so easy to use, the only drawback is a limited imagination.

Summary  


The study and use of robotics in the middle school technology education curriculum is both challenging and exhilarating.  Yes, there are many robotic and robotic-like products that can be used in the classroom.  Most do a fairly good job of meeting objectives and unit concepts; but none get the eye-opening faces of amazement that teenage students have when they first experience and work with Cye. 



John Singer ( jsinger@bsd.k12.de.us) has taught Technology Education at Hanby Middle School in Wilmington, Delaware for the past eight years.  Previously he worked for eighteen years as Photo and Graphic Arts Manager for a Wilmington based Marketing-communications Company.  Besides teaching at Hanby, he presently serves as an advisor for the Hanby Technology Student Association, Hanby Aerospace Team, Hanby Junior Solar Sprint Team, and Kid Witness News.  Singer has also received the International Technology Education Association Teacher Excellence Award in 1996.  Contact him at 2523 Berwyn Road, Wilmington, DE 19810; 302-479-1631.
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