SYLLABUS

ECOMP 5018 - Introduction to Educational Robotics [3 Credits]

Fall November 11-13, & December 9-11, 2005
Fridays 5-10 pm, Saturdays & Sundays, 8 am to 5 pm

Savannah Technical College 

190 Crossroads Parkway 

Savannah GA 21422
Mary Hopper, Ph.D.

Assistant Professor, Lesley University

177 River St., Cambridge, MA 02139

(617) 868-7157 / mhopper@mail.lesley.edu

	Course Overview

ECOMP 5018 - Introduction to Educational Robotics provides the knowledge and experience that educators need to understand and integrate robotics and related technologies into a wide range of educational settings. This course prepares teachers to empower students to master their 21st Century “smart world” where robotics and related technologies are ubiquitous and then helps them to see how these same technologies can be used to transform how students learn, as well as what they learn across the curriculum. 

Teachers who take this course learn to understand, build and use the essential mechanical, electronic, sensor and computing systems that make up robotic and related technologies; participate in robotics construction and programming challenges that enable teachers, as students, to use technologies to communicate, design, invent and learn and through these experiences help them value and find ways to create similar learning experiences for their students; evaluate educational robotics products for classroom use relative to learner, curriculum and other factors; and finally, learn creative ways to integrate robotics technologies and topics into their classrooms in ways that connect to both student technology standards and content standards across the curriculum.
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GOALS AND OBJECTIVES

Main Course Goal: Know why and how robotics and related technologies are used in educational contexts.

Goal: Know the history, theory and implementation strategies for the 3 main roles that robotics and related technologies can play in educational settings:

Content to Enhance Technological Literacy
Goal: 

Prepare to empower students to understand and master their 21st Century “smart world” where robotics 

and related technologies are ubiquitous.

Objectives:

( Know the basic rationales and sources of standards for teaching about technology in schools.

( Know and distinguish between the fictional and real history of robotics and related technologies.

( Discuss definitions of robotics and related technologies. 

( Locate, evaluate, and collect information about robotics and related topics from a variety of sources.

( Identify, explain, use and build the essential systems that make up robots and related technologies.

Context to Foster “21st Century Skills”
Goal: 

Design and implement robot construction activities that emphasize team-work, higher-order thinking skills, 

problem solving and creativity.

Objectives:

( Know the basic rationales and sources of standards for teaching about 21st Century Skills in schools.

( Find and share various national and international challenges and competitions.

( Use basic design and creativity processes to generate a unique product.

( Program a robot or other smart technologies with commands and procedures to achieve a specified goal. 

( Work with team members to creatively design and successfully build a functional robot.
( Appropriately assess classroom lessons that integrate robotics.

Curriculum to Integrate into the Classroom

Goal: 

Know a wide range of considerations and strategies for integrating robotics across the curriculum.

Objectives:

( Design and teach learning activities about robotics and related technologies that are Student-centered, 

     developmentally appropriate and meet the diverse needs of students.

( Evaluate educational robotics products for classroom use for suitability relative to classroom context  

     learner, curriculum and other factors vs. constraints.

( Consider ways to effectively manage classroom lessons that integrate robotics and related technologies.
(  Participate in continued professional development and leadership activities beyond the course.

( Understand the social, ethical, legal, and human issues surrounding the use of robotics technology 

     in general and particularly in educational contexts.

COURSE REQUIREMENTS AND POLICIES
Required Readings
Any handouts provided in class or readings marked in the syllabus as required readings.

Recommended Resources

A number of recommended books, articles and web sites will be introduced during class.

WARNING:  Robotics materials can be ADDICTIVE. Determine your budget ahead of time and mind it well!
Assignments, Weights and Due Dates

Participation and Exercises, Both Weekends (60%)

Midterm Project, Two Weeks after Second Weekend (15%)

Final Project Proposal, Sunday Second Weekend (10%)

Final Project Implementation and Report, TBA (15%)

Participation and Exercises
The dynamics of the classroom learning process for this class also consist of much more than just a list of assignments. This part of the evaluation will consider your timely arrival, departure, return from breaks or lunch, attentiveness and participation during class discussions and presentations and general on task behavior during class work time.

Assignment Evaluation Criteria

Graduate work must be above average, earn an A or B grade, to be acceptable for receiving credit.  

The characteristics of graduate work are outlined below.  For all assignments, work must meet assignment specifications.  This constitutes the necessary conditions for acceptable work (regardless of quantity).  

Outstanding - A level   Grades are earned when the work shows:

A synthesis of two or more ideas or concepts presented during the course producing 

the application of a totally new approach to the student's professional setting.

or

And innovative, creative idea or concept, stimulated by one or more of those 

presented during the course, which is applicable to the student's professional setting.

and

An ability to reflect on strength and weaknesses of the application, to describe evidence and

probable cause of each, and to suggest how the application might be modified for improvement.

Above average - B Level   Grades are earned when the work shows:

An understanding of and application, with adaptation, of ideas and concepts 

presented during the course to the student's professional setting.

and
An ability to reflect on the strength and weaknesses of the 

application and to describe evidence of each.

	Quality
	Range %
	Grade
	(Point)

	Outstanding
	93-100
	A
	(4.0)

	Superior
	 88-92
	A-
	(3.7)

	Above Average
	 83-87
	B+
	(3.3)

	Adequate/Average
	 75-82
	B
	(3.0)

	Inadequate
	 70-74
	B-
	(2.7)

	Unacceptable
	Below 70
	C+
	(2.3)


Email
Some communication between you and I regarding this course will be done through email. You will be required to provide a valid email address on the first day of class, and it will be your responsibility to check your email from time to time for messages regarding this class. If your email should change it is your responsibility to let me know and provide an updated address.
Official Format for Student Work

The Lesley University School of Education has adopted the Publication Manual of the American Psychological Association, 5th Edition [2001] as the official format for student papers, citations and bibliographies, effective September 2001. The School of Education will not accept other publication guidelines such as the MLA. Students are encouraged to obtain a personal copy of the APA's 5th Edition for the first course in their program of study. The Ludcke Library and other web sources also provide helpful information on APA guidelines. 

Lesley Library APA Resources

http://www.lesley.edu/library/guides/citation/apa.html 

University of Wisconsin-Madison APA Guide

http://www.wisc.edu/writing/Handbook/DocAPA.html

APA Website

http://www.apastyle.org/ 

APA Style Electronic Formats

http://www.westwords.com/guffey/apa.html
Plagiarism

All work done by a student must be his or her own original work. Any work quoted, derived, drawn from, or based on the work of others must be fully referenced. Representing the work of others as your own and failing to completely reference the work of others are serious academic offenses.

Attendance

This graduate level course, for three credits, requires 45 in-class hours of attendance. Attendance for all sessions is mandatory, except for "milestone" or emergency circumstances. For this class, "milestone" circumstances are those generally defined as "rare" important events such as weddings, funerals etc. Recreational events such as vacations and ballgames etc. do not qualify. Emergencies are, by definition, unforeseeable. However, key terms to keep in mind are "serious" and "unavoidable".  Serious emergency and significant "milestone" circumstances may warrant exception and will be considered on a case-by-case basis in consultation with your Academic Advisor (listed on your schedule) and the Program Director. If you will miss class for any reason, then you are responsible for contacting me to discuss the nature of the emergency and "milestone" circumstance, whether the course attendance expectations will permit make-up work and/or whether there may be an adverse effect on your final grade.  If you miss more than the equivalent of one full day over the two weekends, it will result in a grade of technical fail (TF) on your transcript. You will need to take the class, and pay tuition again. 

Late Work

Depending on the circumstances, late projects may be dropped one grade level. For example, an A to a B or a B to a B-.

Incomplete Grades (Highly Discouraged!)

Students who find it impossible to complete course requirements by the due date may request a grade of "incomplete".   To do this you must notify your instructor, in writing, prior to the end of the class and explain your need for a grade of incomplete. Incomplete grades must be taken care of no later than the end of the semester immediately following the current semester. After this, the incomplete grade becomes a permanent grade of “F”  that will remain on the student’s transcript, and the course must be repeated by the student-quite possibly traveling to another site.

Class Cancellation and Make-up Policy 

In the event of severely inclement weather, students will be notified by the site coordinator and the times when the class will be rescheduled to fulfill the required hours. In the event of an extreme personal emergency, individual students must confer with the instructor to arrange for fulfilling the required hours. 

Special Needs

Lesley University is committed to ensuring the full participation of all students in its programs. Accordingly, if a student has a documented disability, and, as a result, needs some accommodation to complete course requirements, he/she should inform the instructor at the beginning of the course. For further information about services through Lesley University for students with disabilities, please contact Manju Banerjee, Coordinator of Disability Services, at (617) 349-8194 or (617) 349-8530 (message), or e-mail: banerjee@mail.lesley.edu
Further Information

More information about Lesley University policies can be found here on the web:

http://www.lesley.edu/policies.html

* These guidelines are presented in the Lesley University Graduate School Student Handbook *
CLASS SCHEDULE
FRIDAY
Educational Robotics 5:00 PM

Welcome & Introductions

Instructor

Students (Pre-Questionnaire) 

Course …

STRETCH (
Main Course Goal:  You will learn why and  how  to use robotics and related technologies in your classroom.

What does this have to do with education?

Required Reading:

Papert, S. (1980). The gears of my childhood [Forward to Mindstorms].  Retrieved January 21, 2005, from http://www.papert.org/articles/GearsOfMyChildhood.html 

*HIGHLY* Recommended Reading:

Papert, S. (1980). Mindstorms: Children, computers, and powerful ideas. New York, NY: Basic Books. 

Recommended Site: 

Seymour Papert’s Website 

http://www.papert.org/

Goal: You will know the history, theory and implementation strategies for these 3 main roles that robotics and related technologies can play in educational settings:

Overview of the Three Roles 

1. Content to Enhance Technological Literacy 

2. Context to Foster  “21st Century Skills” 

3. Curriculum to Integrate into the Classroom 
DINNER/BREAK 
Robotics as Content 

Goal: Prepare to empower students to understand and master their 

21st Century “smart world” where robotics and related technologies are ubiquitous.

Robotics and related "Smart" technologies as Content for Technological Literacy

What happens when computation is taken out of the box and put everywhere else? Anything can become a "peripheral".

Any sufficiently advanced technology is indistinguishable from magic. Arthur C. Clarke

Objective: Know the basic rationales and sources of standards for teaching about technology in schools.

Robotics as Content for Technological Literacy, Where's the standards?

Recommended Site: 

International Technology Education Association, Technology for All Americans Project 

http://www.iteawww.org/TAA/TAA.html

Objective: Know and distinguish between the fictional and real history of robotics and related technologies.

Remembering old robots and meeting new ones...

Exercise: Robotic History Hunt 

BREAK 
Robotics as Content, Definitions 

Objective: Discuss definitions of robotics and related technologies. 

When is a robot a robot and when is it not?

Movie: Robots Rising, Part 1

Handout: Definitions

Exercise: Toy-Bot-Box 

Wrap Up & Workshop  9:00 PM

End of Session, Discussion & Reflection 

Questions & Concerns

Preview of Saturday

SATURDAY
Open Lab 8:00 AM

Project Work Time, Consult with Instructor

Unpacking & Setup
Robotics as Content, Topics 9:00 AM

Objective: Locate, evaluate, and collect information about robotics and related topics from a variety of sources.

Midterm Assignment, Due Two Weeks 

MOVIE: Robots Rising, Part 2 (Intermission :)

Individual Activity: Search for relevant sites on educational robotics and related topics. Begin a hot list.

Finding something about robotic or “smart” anything and everything. 

Your Topic + Automation or Smart or Robotics = Something Related to Your Topic

BREAK 
Technological Literacy – Programming 

Objective: Use commands and procedures to control the behavior of robotic devices.

Exercise: Robot Driving Review & Practice with Microworlds Pro

LUNCH 
Robotics as Content, Technologies 1:00 PM

Objective: Identify, explain, use and build the essential systems that make up robots and related technologies.

Robot Systems Anatomy & Ed-Bot Test Driving Lab, Introduction
A robot – of the type that reflects the direction robotics research as taken over the last decades – 

is a machine [Mechanical]

that follows a set of instructions [Computational] 

and senses [Electrical &/or Mechanical], to some degree, its environment 

and responds [Feedback & Control]  to that stimulus. 

--Tech Directions, Feb. 1999, Steve Waddell, p. 34. 

The main types of robotic systems:

Computation

Electro-Mechanical 

Mechanical 

Recommended Reading:

McComb, G. (2003). Robot builder's sourcebook. McGraw-Hill. 

Raucci, R. (1999). Personal robotics: Real robots to construct, program, and explore the world.  AK Peters, Ltd. 
Exercise: Robot Systems Anatomy & Ed-Bot Test Driving Lab
Wrap Up & Workshop 4:00 PM

End of Session, Discussion & Reflection 

Questions & Concerns

Preview of Sunday

Project Work Time

SUNDAY
Open Lab 8:00 AM

Project Work Time, Consult with Instructor

Anatomy & Products (Continued)

Overview of advanced activities!

Technological Literacy –Educational Robotic Systems 
Objective: Build and program a robot with commands and procedures to achieve a specified goal.

Exercise: Lego Mindstorms Introduction & Construction

BREAK
Technological Literacy – Educational Robotic Systems, Continued

Exercise: Robolab Programming

LUNCH 
Robotics as Context

Objective: Know the basic rationales and sources of standards for teaching about 21st Century Skills in schools.

Technology Literacy Standards for Students

Recommended Sites: 

enGauge 21st Century Skills 

http://www.ncrel.org/engauge/skills/skill21.htm

http://www.iste.org/LL/31/1/06l/supplement/31106lsup.pdf

ISTE NETS Student Standards

http://cnets.iste.org/students/

Robotics as Context, Challenges

Goal: Design and implement robot construction activities that emphasize 

team-work, higher-order thinking skills, problem solving and creativity.

Why and how to go beyond built robots and prepackaged designs to building original robots?  

Group Exercise: BuildABug

Robotics as Context, Competitions

Objective: Find and share various national and international challenges and competitions.

Robotics as Context, Review

Exercise: Competitions Exploration

Robotics as Curriculum

Goal: Know a wide range of considerations and strategies for integrating robotics across the curriculum.

Required Reading:

NASA Robotics Education Project (2004, November).  Educational robotics matrix.  

Retrieved January 21, 2005, from http://www.robotics.nasa.gov/matrix.htm 

Assignment: Final Proposal and Project 

Prepare to propose a project for your own classroom that can be tied into your regular classroom standards.

Blackboard Demo

Wrap Up & Workshop 4:00 PM

End of Session, Wrap-Up Discussion of Assignments

1st Weekend Completion, Between Weekends and 2nd Weekend Preview…

Midterm Questionnaire

Between Weekends:

Midterm

Smart Object Show & Tell (Friday of 2nd Weekend)

SECOND WEEKEND TENTATIVE SCHEDULE

FRIDAY
Welcome Back! 5:00 PM

Unpacking hardware, software, and related equipment

Brief Schedule for Weekend #2

General Progress and Questions on Assignments 

Brief Sharing of Midterms, Activities and Resources (Part 1)

Technological Literacy – Definition Revisited 

Robotics & Smart Technologies Review

Exercise: Smart Object Show & Tell

BREAK 
Wrap Up & Workshop, Misc Biz 9:00 PM

End of Session

Questions & Concerns

Final Project Consultation

SATURDAY
Open Lab 8:00 AM

Project Work Time, Consult with Instructor

Unpacking & Setup

Robotics as Curriculum, Review 9:00 AM

Goal: Know a wide range of considerations and strategies for integrating robotics across the curriculum.

Required Reading:

NASA Robotics Education Project (2004, November).  Educational robotics matrix.  

Retrieved January 21, 2005, from http://www.robotics.nasa.gov/matrix.htm 

Assignment: Final Proposal and Project 

Prepare to propose a project for your own classroom that can be tied into your regular classroom standards.

Robotics as Context, Crickets 

Goal: Design and implement robot construction activities that emphasize 

team-work, higher-order thinking skills, problem solving and creativity.

Why and how to go beyond built robots and prepackaged designs to building original robots?

Crickets & Cricket Logo Introduction

BREAK  
Cricket’s Materials Ingredients & Structures

Exercise: Stick-Bots Challenges

LUNCH 
Robotics as Context, Build-A-Bot 1:00 PM

Objective: Work with team members to creatively design and successfully build a functional robot.
Stick-Bot Demonstrations

Beyond Structures & Ingredients, Not-A-Bots, Sort-A-Bots & Build-A-Bots

Exercise: Build-A-Bot, Design & Planning

Wrap Up & Workshop 4:00 PM

End of Session, Discussion, Questions & Reflection

Preview of Sunday…

Project Work Time

SUNDAY
Open Lab 8:00 AM

Project Work Time, Consult with Instructor

Robotics as Curriculum 9:00 AM

Robotics Across the Curriculum, Review & Final Project Discussion

Sharing of Finals, Activities and Resources (Part 3)

BREAK 
Robotics as Context, Assessment Strategies 11:00 AM

Objective: Appropriately assess classroom lessons that integrate robotics.

Build-A-Toy-Bot, Construction 

LUNCH
Robotics as Context, Materials Management  1:00

Objective: Consider ways to effectively manage classroom lessons that integrate robotics and related technologies.
Build-A-Toy, Demonstration 

Whole Group Activity: Help with Packing, Clean-up

BREAK
Wrap Up & Workshop 3:00

Review Course Goals and Objectives 

Post-Questionnaire & Course Evaluation

End of Session, Discussion & Reflection Review of 2st weekend
Discussion of Assignments (What Remains, Final Project)

Questions & Concerns

Cheers to the Class
ECOMP 5018/Robotics, Hopper
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