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Web Site URLs


For maximum effect, the Homepage should be visited first, with the Master Volume on the computer turned on and available on the desktop for adjustment as there is background music as well as agent who will appear, speak about, and introduce the Robo-Ethics WebQuest. The Homepage is the first and dominant page in the WebQuest. The WebQuest page, which is based in the Filamentality website, is linked from the Homepage, as is a copy of this paper. 
Homepage – http://www.cool-teacher.com/maelstrom/index.htm
WebQuest – http://www.kn.sbc.com/wired/fil/pages/webroboethith.html
Introduction

There exists a multitude of intelligences. Each has its own strengths and constraints as natural lines of force within intelligence and its matching domains (Gardner, 1993).

Robo-Ethics is a WebQuest, for Junior High students, which explores the implications and consequences of the presence of robots in human society (Robotics, 2005). Robotics represents the early stages of artificial intelligence and artificial life forms (Hasbro, 2005). Before the potential opportunities or threats of robots can be fully understood, it is a top priority for scientists, governments, the military, and our global society to form a consensus of opinion about robots and their role in the world (Kiro5hin, 2005), (Robot Shop, 2005), (Sony Style USA, 2005), (Bonsor, 2005) (CSTAR, 2005). The Robo-Ethics WebQuest focuses on the ethical choices (Georgia Tech, 2005) implicit in dealing with the intelligence, evolution, and rights of robots within the context of human society (Kateigaho, 2005).

Choice of Framework

The framework of a WebQuest was selected for several reasons. First, it was a good opportunity for a new teaching technique to be learned, since no one on the team had constructed a WebQuest before. More importantly, the pedagogical underpinnings of a WebQuest framework are aligned with effective teaching methods, which include the promotion of critical thought, the creation of collaborative meaning, an emphasis on creativity, the interaction of peers, and practical and genuine learning. In addition, a WebQuest is an activity that focuses the attention of the learner, as most of the web pages that the learner must use are pre-assigned. This reduces the amount of random searching that might otherwise accompany a project that is web oriented. As a result, the internet becomes a true digital library rather than a source of distraction. As in traditional education, the emphasis is on conducting research by utilizing approved resources and writing effective reports instead of simply spending time searching for information on the internet (http://elearning.uccb.ca:8080/SCRIPT/Edu537_77_2005/scripts/serve_home).

Constructivism in Robo-Ethics

The Robo-Ethics WebQuest focuses on collaboration between team members, who construct meaning out of their individual research. This is accomplished by performing research, working individually, and then working collaboratively to construct meaning based on the collective findings of each team member. At the beginning of the WebQuest, a team of four students each assumes the role of an expert: Ethicist, Humanist, Historian, and Roboticist.

The Robo-Ethics team is required to answer three main questions:

1. What kind of relationship should exist between humans and robots?

2. How should humans treat robots?

3. Should robots have rights like humans have rights? Why?

There are four phases in the Robo-Ethics WebQuest. In phase one, each student assumes his/her specific role and visits the set of websites that that have been assigned to that role. These pre-selected websites have been determined to be representative of the most applicable sources of background material needed to orient the students in the context of their learning tasks. In phase two, each student prepares a report designed to answer the three questions based on the point of view of that expert. In phase three, each expert delivers a three-minute presentation. Through collaborative questioning, discussion, and argument, the team forms a consensus of opinion and a unified response to the issues.


Finally, in phase four of the WebQuest, the students work together to compose a letter to an actual expert in the field, with whom the teacher has made arrangements, a professional who has agreed to act in this capacity and provide feedback to the students. The students write the letter based on their roles in the WebQuest and put forward their findings, opinions, and recommendations from these perspectives.

Multiple Intelligences

Gardner’s theory of multiple intelligences (MI) has re-shaped the way in which educators deliver instruction and has altered the way in which pedagogical matters are discussed in academic and non-academic settings among professional teachers. MI has become a focal point of emphasis in courses such as this one and is a necessary component of all good lessons and activities. The following Multiple Intelligences are activated in the Robo-Ethics WebQuest.

Verbal-Linguistic Intelligence
Gardner describes this intelligence as the capacity to use language to express thoughts and understand others (http://www.pz.harvard.edu/ami/mibasics.htm). The students are required to discuss important issues, present different and conflicting points of view, make cogent arguments, persuade others, write well-researched reports, and communicate effectively to others, including their teacher, classmates, the community, and a critical expert in the field. As a result, the students need to focus on developing clear, concise, and articulate points of view on a very difficult and topical issue. A Microsoft Agent named Robby the Robot communicates orally (no text or speech balloons) with the students. This activates the students’ verbal-linguistic skills, as they must interpret Robby’s statements, comments, and instructions. Optimally, the students will perceive Robby as an individual, which may influence their expert opinions and findings.

Musical Intelligence
Robert Gagne posits a theory concerning the ‘Conditions of Learning’ wherein he identifies nine events of instruction. The first event of instruction is to Gain Attention, wherein a teacher or some other ‘event activator’ activates receptors through the use of external stimuli (http://www.e-learningguru.com/articles/art3_3.htm). The introductory/home page of the Maelstrom Robo-Ethics WebQuest website loops a .midi file of the popular song “Mr. Roboto” to provide musical learners with an entry point into the context of the WebQuest. Gardner states that people who have a strong musical intelligence don't just remember music easily--they can't get it out of their minds, it's so omnipresent (http://www.pz.harvard.edu/ami/mibasics.htm). The tune of “Mr. Roboto” will gain the attention of the student and is popular, catchy, and difficult to forget. The use of the midi music file may seem superfluous at first but the intention is to gain attention of the students, especially those with higher levels of Musical Intelligence.

Interpersonal Intelligence
Interpersonal intelligence reflects an individual’s ability to relate to and understand other people. The Robo-Ethics WebQuest is designed to stimulate this intelligence through the use of group work. Each team member will present a different opinion based on his or her role as an expert. Optimally, each student will identify with the role and internalize their facts and opinions in that capacity. The result is that students are expected to feel a passion towards their learning experience. It is anticipated that there will be elements of conflict between the expert roles, as each role has a completely different perspective and point of view. Consequently, the students will relate and communicate towards each other as they attempt for reach a consensus of opinion, which is generally what occurs in real life situations outside of the academic classroom.

Robby the Robot is presented as a ‘real’ robot, one who will speak and interact with the students. It is expected that the students will relate to Robby on a personal and role-based manner. For example, the Humanist may view Robby as a machine but the Roboticist may perceive Robby as a person. Robby is a pedagogical agent, whose presence is designed to stimulate interpersonal intelligence through the creation of a social and interactive environment.

Intrapersonal Intelligence
Part of the WebQuest involves students’ undertaking of ‘expert’ roles within the context of Robotics. Each student will assume a role and play a part. Each student must explore their feelings about the position their role will assume. The students will learn a great deal about themselves as they grow to understand that one can have both personal and professional feelings about any given issue. As a result, assuming these roles will challenge students to question their peers’ perspectives and their own understandings.

In order to successfully identify with their role and ‘become’ an expert, each student needs to come to an understanding of one’s personal feelings through research, reflection, and other value-driven activities. An Ethicist, for example, must reflect on what it means to be a ‘person.’ For instance, ‘Can robots be people?’ At first, this may appear to be a trivial question, until one remembers that it was not until after the turn of the previous century that the rights and status of women in society were given serious consideration. If, for the sake of argument, the Ethicist decides that the answer to this question is ‘yes’, then he or she must view robots as intelligent entities with rights that must be respected under the law and in society. It will be during the times of individual research that these opinions will be formed and during the group discussions that these feelings will be explored and examined. These diverse roles where selected for the students because it is expected that each team member will identify with their role and respond to the issues with a starkly different position that the other team members.

Existential Intelligence
Existential intelligence is described as the sensitivity and capacity to tackle deep questions about human existence, such as the meaning of life, why do we die, and how did we get here (http://elearning.uccb.ca:8080/SCRIPT/Edu537_77_2005/scripts/serve_home). This intelligence may be the most significant for the WebQuest. To ask these questions about robots is, essentially, to ask these questions about humanity itself. One intention of the WebQuest is to have the students struggle with the issue of whether or not to designate robots as either being possessed of ‘rights’ or not. To do so, requires ‘deep questions’ about Right (the concept, not the state or the direction) and Life itself. What is life? What makes something ‘alive’? The three ‘big questions’ come down to the stimulation of the Existential Intelligence within students – they have to do with relationships, treatment of ‘others’ and rights of ‘individuals’. Whether the groups decide that a robot is ‘alive’ or not is beside the point… they are struggling to construct meaning in terms of philosophical human concerns.

Creativity

The Robo-Ethics WebQuest has been developed and designed creatively. For example, the content of the WebQuest activates the Existential Intelligence of the students. Existential Intelligence, which is the ninth intelligence, was recently discovered and added to Gardner’s list of Multiple Intelligences so there are relatively few pedagogical tools in existence to enhance its development and activation. Therefore, the content of the WebQuest has an original and creative approach which highlights this newest Intelligence. Furthermore, the WebQuest meets a number of curriculum outcomes for various subjects such as Technology, Social Studies, English Language Arts, Religion, and others.

The framework of the Robo-Ethics WebQuest is unique and creative as the quest begins with an introductory webpage where the students build and activate a virtual robot named Robby to Robot. Then the students are introduced to Ethics as a concept even before they embark on the main body of the quest. This approach allows the students to become oriented towards the subject matter before being formally introduced to issues raised in the WebQuest itself. The framework, logo, background, fonts for the title, and other aspects of the website are all original features that were constructed by the students in The Maelstrom team.

Concept Map


The Concept Map (see Appendix A) has been designed to graphically illustrate the concepts and principles of the WebQuest as well as the structure of the websites that have been created to present the Robo-Ethics WebQuest. Graphics of robots were selected as they are appealing and will capture the attention of the learner, which means the learner will focus their attention on the map for an extended period of time as they examine the robots and concepts.

Copyright Issues

Copyright issues have been addressed as follows. Images in the Concept Map were used with the permission of site owners, the graphics were downloaded from free-share sites, and the applicable urls were included in the references section of this paper. The WebQuest template was used with permission of Filamentality (http://www.kn.sbc.com/wired/fil/).

The Microsoft Agent character file and all other files are free downloads. The Microsoft Agent Scripting Helper (MASH) program used to design Agent programs was purchased legally from George Bell (designer of http://www.bellcraft.com).

Lesson Plan

Subject:  Robo-Ethics
Learning Level: Grade 8

Author(s):  Corey Ivany, Ron Ferguson, and Mark Wilkes
Purpose/thesis:  Robo-Ethics is a WebQuest that explores the implications and consequences of granting robots ‘rights’ in human society.

Credit for lesson idea:

http://www.thetech.org/robotics/ethics/
http://www.windarooss.qld.edu.au/Main_Pages/Robot_Webquest/welcome.htm
http://www.aspcr.com/
http://www.wired.com/wired/archive/13.01/view.html?pg=1
Outcomes/Objectives: Technology Education (grade 8)

Technological Problem Solving: GCO 1. Students will be expected to design, develop, evaluate, and articulate technological solutions.

1.6 Account for effects of cultural diversity on technological solutions                                                                  apply their understanding of cultural preferences when developing technological solutions.
History and Evolution of Technology
GCO 3: Students will be expected to demonstrate an understanding of the history and evolution of technology, and of its social and cultural implications. 

3.4 Evaluate the effects of rapid change in technological systems on people in their school and community.

Responsibility

GCO 5: Students will be expected to demonstrate an understanding of their personal responsibility in determining the future. 

5.1 demonstrate an understanding of the nature and purpose of legal and ethical rules and principles.
Background to lesson: This is the previous work or background teaching that is needed before this lesson can take place. 

· The teacher will be required to download and install the files for ‘Robby the Robot’.

· The teacher needs gather materials for students to construct posters.

· Students need to know how to use PowerPoint.

· Students need to know how to use Word or another word processing program.

· (Optional) Students use Inspiration software for brainstorming and organizing their presentation.

· Students have to know how to organize and deliver a three-minute oral presentation.

· Students need to be familiar with constructing a portfolio containing photos, drawings, or other images.

· Students need to be familiar with operating in the Internet.

· Students need to be familiar with letter writing formats.

Tasks: 

· Internet research 

· Information gathering and organizing

· Oral presentation

· Letter writing

· PowerPoint presentation

· Group collaboration to reach consensus

· View video

· Take on role as an ‘expert’

Interaction: 

Students will work:

· As individuals to become ‘experts

· In groups / teams to arrive at a consensus

· Collaboratively in their teams/ groups

Assessment or Evaluation: 

Assessment of student learning will be graded through the following rubric:
	Evaluation Rubric


	Categories
	5
	4
	3
	2
	1

	Answered questions thoroughly
	No omissions
	One omissions
	Two omissions
	Three omissions 
	  More than three omissions

	Worked cooperatively with other members
	Worked well all of the time
	Worked well most of the time
	Worked well some of the time
	Worked well a small part of the time
	Did not work well at all

	Used class time wisely
	Used class time wisely all of the time
	Used class time wisely most of the time
	Used class time wisely some of the time
	Used class time wisely a small part of the time
	Did not use class time wisely at all

	Effectively supported your group through your specific role
	Excellent details to support your side of the issue
	Good details to support your side of the issue
	Some details to support your side of the issue
	Few details to support your side of the issue
	No details to support your side of the issue

	Letter is clear and specific, clearly make your case
	Excellent details and grammar
	Good details and grammar
	Some details and grammar 
	Few details and grammar
	No details and poor grammar

	Overall appearance of letter is pleasing and accurate
	All elements included in letter
	Most elements of included in letter 
	Some elements included in letter
	Few elements included in letter
	No elements included

in letter


Evaluating the effectiveness of the WebQuest:

This WebQuest will be considered effective if the Technology Education outcomes that this WebQuest is designed around are met. Students are expected to gain an insight into what society thinks about inanimate objects and the value placed upon such objects. Students should begin to understand that technology has advantages well as disadvantages, and no technology is ever benign. Responsible design and use of technology are closely connected to this. Each member of a society has a role to play in expressing their opinions and sharing their experiences when it comes to designing and using emerging technologies. It is also the hope of the WebQuest developers that the students construct their knowledge and understanding, as they come to perceive the need for ethics in order to govern both major and less significant issues of technology, as well as life in general.

Criteria used to determine the effectiveness of this WebQuest:

· The final product of the PowerPoint accounts for the understanding of the issue of robotics and ethics.

· The Real World Feedback letter assignment will have an impact on the student.

· The depth of involvement and interest in this issue.

· The level of interest the student shows for the issue of ethical considerations in the design and use of technology.

Tools and software required for using this WebQuest: 

· Pentium 3 with 256meg RAM for optimal viewing of Introductory video from iRobot and using the agent ‘Robby the Robot’

· Internet Explorer

· Windows Media Player 9 or 10

· Word or similar word processing software

· PowerPoint

· (Optional) Inspiration for student brainstorming

Technology Integrated: 

· Riveting video from iRobot movie integrated into the Introduction as an attention grabber.

· Use of a programmed ‘agent’ to aid students through the beginnings of the WebQuest and also used at the summation.

· PowerPoint used to allow students to pull-in images and thoughts for their presentations.

· Inspiration software was left up to the teacher’s discretion depending on how long the WebQuest is to last.

· The choices made in integrating technology into this WebQuest were limited only by the amount of construction time that was available. If more time had been available, additional effects and interactions could have been possible. For example, optimally Robby the Robot would have more interactions through the entire WebQuest. Aspects of designing and constructing custom robots would also be beneficial. Perhaps these issues could be reviewed in a future project.

Student Expectations: 

· Debating, discussing, and reaching consensus, and collaborating in a team environment

· Become an ‘expert’ in a designated area

· Research specific sites on the Internet

· Gather and organize information into a usable form

· Create (with their team) a poster, PowerPoint presentation, or portfolio containing photos, drawings, or other images to enhance the oral presentation based on the questions from the Task section

· Organize a 3-minute oral presentation

· Deliver a 3-minute oral presentation (with their team)
· Write a ‘real’ letter to a designated concerned organization
References
Asimov, I. (2005). Isaac Asimov home page. Retrieved August 1, 2005 from http://www.asimovonline.com/
Cooper, G. (1998). Research into Cognitive Load Theory and Instructional Design at UNSW. Retrieved August 1, 2005 from http://education.arts.unsw.edu.au/CLT_NET_Aug_97.HTML
Craig, S. D., & Gholson, B. (unknown). Does an agent matter?: The Effects of Animated Pedagogical Agents on Multimedia Environments. University of Memphis. http://internal.autotutor.org/scottyspdfs/Edmedia2002final.pdf
Gardner, H. (1993). Finding cognition in the classroom: an expanded view of human intelligence. G. Salomon (ed.) Distributed Cognitions. Psychological and educational considerations, Cambridge: Cambridge University Press.

Georgia Tech. (2005) Alumni magazine online. Retrieved August 1, 2005 from http://gtalumni.org/Publications/magazine/spr05/article1.html.

Harvard Project Zero and President and Fellows Harvard College (2000). Adult Multiple Intelligences— MI Basics, http://www.pz.harvard.edu/ami/mibasics.htm.

Hasbro. (2005) Furby, your emoto-tronic friend. Retrieved August 1, 2005 from http://www.hasbro.com/furby/pl/page.emototronic/dn/default.cfm.

Johnson, L., Shaw. E., & Ganeshan, R. Pedagogical Agents on the Web http://www.isi.edu/isd/ADE/papers/its98/ITS98-WW.htm
Kateigaho. (2005). Japan’s arts & cultural magazine. International edition. Retrieved August 1, 2005 from http://int.kateigaho.com/spr05/robots.html.

Kiro5hin. (2005) Technology and culture, from the trenches. Retrieved August 1, 2005 from http://www.kuro5hin.org/story/2004/6/19/20340/6404
Kruse, Kevin. (downloaded July, 2005) Gagne’s Nine Events of Instruction: An Introduction  http://www.e-learningguru.com/articles/art3_3.htm.

Mann, B. L., Cui, J., Adams, S., & Schulz, H. (2004).  Pedagogical agents in school: Movement, Modality, & Learning. American Educational Research Association, April. http://www.cdli.ca/%7Ebmann/Agents/Agents_in_School.htm
Microsoft Agent Scripting Helper. (2005). Retrieved August 1, 2005 from http://www.bellcraft.com/mash/chars.htm
Robot Shop. (2005). Retrieved August 1, 2005 from http://www.robotshop.ca/
Robotics. (2005). The tech museum of innovation. Thinking, sensing, acting. Retrieved August 1, 2005 from http://www.thetech.org/robotics/ethics/ 

Robby the Robot. (2005). Retrieved August 1, 2005 from http://www.100megsfree3.com/glaw/robby/
Smith, M.K. (2002). Howard Gardner and multiple intelligences, the encyclopedia of information education. Last updated January 28, 2005. Retrieved August 1, 2005 from http://www.infed.org/thinkers/gardner.htm.

Sony Style USA. (2005). Retrieved August 1, 2005 from http://www.sonystyle.com/is-bin/INTERSHOP.enfinity/eCS/Store/en/-/USD/SY_BrowseCatalog-Start?CategoryName=hid_pr_aibo
Image References

http://cervantes.site.voila.fr/robot15.jpg

http://cis.k.hosei.ac.jp/~F-rep/ STBB/rob_bbt%2020.jpg

http://dddo.cocolog-nifty.com/test/tophist/a041016robo04b.jpg

http://intra.itsalive.com/.../ Robot%203D%20images/

http://intra.itsalive.com/.../ Robot%203D%20images/

http://tfp.killbots.com/?p=3d/@3d&name=hobo&pag=1

http://trinidadjames.com/html/robot.html

http://www.alicebot.org/press/cache/www.thesun.co.uk/article/0,,5-     

2001332558,00_files/0,,2001331203,00.gif

http://www.boskowan.com/www/jirka/asimo/honda-asimowalk.jpg

http://www.circuitcity.com/IMAGE/product/detail/sez/EC.SEZ.6018409.JPG

http://www.culttvman.com/assets/images-STAR-WARS-2004/crdroid01.JPG

http://www.davevans.ca/ portfolio/3d/robot2.jpg

http://www.dyno.co.jp/~dreamaster/ 3D-sakuhin/ROBOT-c.jpg

http://www.encirobot.com/ 7fanart/invrob14.jpg

http://www.exchange3d.com/test_albums/3d-model-aibo-robot-dog-m1r84/aaa.jpg

http://www.galleryof3d.com/ site/gal-image.php?ID=3688

http://www.ifrance.com/ oilcg/OilCG_E0.htm
http://www.istockphoto.com/ imageindex/190/8/190804/

http://www.maxforums.org/ thread.aspx?TID=238798&P=2

http://www.newtek.com/products/lightwave/lw-gallery/albums/userpics/218.jpg

http://www.obnoxiousfumes.com/ archives/2004_08.html

http://www.trevor.metcalfe.btinternet.co.uk/ robot3d.htm

http://www.visualparadox.com/ wallpapers/robot-f6640.htm

http://www-2.cs.cmu.edu/ ~thrun/3D/lit11.html

Appendix A

Concept Map
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