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WorldWatcher

Geographic visualization software and curriculum that allows students to participate in scientific inquiry related to geographic (esp. Greenhouse effect) phenomena

Edelson, D. C., Gordin, D.N., & Pea, R. D. (1999). Addressing the challenges of inquiry-based learning through technology and curriculum design. Journal of the Learning Sciences, 8(3&4), 391-450.

Potential of technology-supported inquiry learning

· Inquiry is fundamental to the practice of science. (Dewey, 
Greeno, et. al.)

· SciV used for inquiry, communication and persuasion

· [Computers] facilitate [inquiry] facilitates [learning].

· [Inquiry] affords [learning] of:

· General inquiry abilities

· Open-ended research must be learned

· Specific investigative skills

· Modeling, controlled experimentation, synthesis, exploration of data

· Concepts and principles

· Problematize, demand, discover and refine, apply

· Discovery subsumed by inquiry
· [Computers] facilitate [inquiry] by:
· Enhancing interest and motivation
· Providing access to information
· Allowing active, manipulable results
· Structuring the process w/ tactical, strategic support
· Diagnosing and correcting errors
· Managing complexity and aiding production
Challenges of implementing (esp. tech-based) inquiry

· Motivation: Extended nature of inquiry requires higher motivation

· Accessibility: investigation techniques require more precision, care

· Background knowledge required to participate in inquiry

· Student management: have to organize and manage complexity

· Practical constraints: technology, time, money, other resources

Principles

Requires integrated technology and activities

· Motivational context: meaningful, controversial, open scientific issue

· Selecting and sequencing activities: staging activities to ‘set the stage’, bridging activities to elicit curiosity, short structured activities build content knowledge + inquiry skills + motivation/curiosity

· Tools must be well-designed, tool training/help/orientation is required

· Process supports: knowledge resources and record-keeping tools

Design history, in brief

Interesting trend: move from focus on technology > focus on supports (tech, social, learning) needed to make it a success, expanding scope

· Climate Visualizer

· Scientists tools > students, simplified data and interface, no curriculum

· Addressed: accessibility, managing complexity

· Good interface, supported simple queries, little inquiry

· Classroom issues: accessibility, motivation, technology (network too slow)

· Radiation Budget Visualizer (RBV)

· Spare interface (database), global warming for motivation, modest curriculum (activity sheet)

· Addressed: motivation, accessibility, tech (disks, not networks)

· Classroom issues: background knowledge needed to make sense of interface, teacher had to explain a lot

· Greenhouse Effect Visualizer (GEV)

· Web-based, less dynamic, more greenhouse effect focus (motivation), 5-week Conference curriculum

· Addressed: motivation, accessibility, background knowledge, tech (web, pre-rendered, not slow processors)

· Classroom issues: motivation (tough for teachers to continue thread, students would notice discrepancies but interest not piqued [solution: activate expectations with predictions]), accessibility, background knowledge, tech (no, slow internet access)

· WorldWatcher

· Current tool, open architecture, dynamic data visualization, customizable interface, expanded curriculum (advisors not gov’t officials)

· Addressed: all 5 areas

· Motivation: more data to explore implications + causes

· Accessibility: easier to reach basics w/ tutorial, more techniques for advanced users

· Background knowledge: MediaBase help function, added hands-on activities to the curriculum

· Managing complexity: return of the notebook, annotation

· Tech: computer processors caught up

· Classroom issues

· Motivation: students still lose sight of the overall context

· Accessibility: confirmation bias is strong

· Background knowledge: reported not a problem

· Managing complexity: notebooks enough?

· Tech: none?

Gordin, D. N., & Pea, R. D., 1995, Prospects for scientific visualization as an educational technology: Journal of the Learning Sciences, v. 4, p. 249–279.

SciV:

· Incorporate lots of data

· Resemble the phenomena they describe

· Holistic, interpolatable

· Color > magnitude

· Animate to show progression

· High-speed computation

· Often spatial

SciV in education:

· Make science education more accessible

· Means for authentic inquiry (reason qualitatively about pictorial patterns)

· Empowers with important tool for future success

· Enables critical, informed citizenry

SciV as inscriptions (Latour):

· Immutable

· Mobile

· Flat

· Scalable

· Reproducible

· Recombinable

· Superimposable

· Importable into written texts

· Mergeable with geometry

· Represent scientific practice in plastic form

· Afford certain types of inquiry

· Can be made to lie

· Who creates the argument, supplies the data?
Problems?

· Data sets can be limited, less than accurate, low-res, inappropriate

· Visualizing: palette increments may not match data increments, color connotations, students need to understand how/when to do operations

· Interpretation: preconceptions can overwhelm inference, background knowledge needed

· People: Teachers must learn to be facilitators, need to learn to use SciV, Students must learn to take responsibility, Scientists need incentives for involvement, means of communication, expert explication problems, Time is short and divided, Colorblindness

· Technical problems and cost
WorldBoard: augmented reality systems that allow information tagging of places. The technology extends human perception similar to microscopes and telescopes, but different because of the mixing of virtual reality with real-world objects.

The Idea

WorldBoard can be thought of as special paper that you can write on and place anywhere -- floating in the air, on a wall, ceiling, floor, tree, rock, or surface of a lake. The paper stays put anywhere it's placed and only authorized people who want to see it can see it. This description of a WorldBoard sounds a bit like virtual post-it notes, and to some degree it is. However, a WorldBoard stretches over the entire planet so it's also like a planetary chalkboard for the 21st century. Furthermore, WorldBoard supports not only handwritten messages, but also dynamic media-rich Web pages, audio messages, and stereoscopic 3D images. A WorldBoard is in some sense bigger than the World Wide Web because it allows cyberspace (the digital world of bits) to overlay and appropriately register with real space (the physical world of atoms).

· It was originally conceived as a planetary chalkboard for 21st century learners (educational tools, cognitive tools, social tools, and perception tools) 

· A spatially addressable bulletin board, containing geocoded (longitude, latitude, and elevation)

Several technologies must be brought together:

· Global positioning systems and methods of tagging

· Display technologies: head-mounted displays, hand-held displays, projector displays

· Communication technology

· User interface

· Geocoded content

Spohrer uses the term co-registered with reality (that is overlay and align virtual objects to create an illusion of persistence when an observer moves around).

Potential Applications

Improving public safety by making underground constructions visible:

http://www.underspace.com/
· Inventory tracking http://www.dex.com/
· Cell phones and wrist watches as part of the position tracking network

· Augmented reality to help in complex task processing

· Digital Explorers Society http://www.digitalexplorers.com/
· Context-aware applications

· MapQuest as a way of zooming into locations http://www.mapquest.com/
· Zooming in on the planet http://terraserver.homeadvisor.msn.com/default.asp
What is TerraServer?

The Microsoft TerraServer Web site is one of the world's largest online databases, providing free public access to a vast data store of maps and aerial photographs of the United States. TerraServer is designed to work with commonly available computer systems and Web browsers over slow speed communications links. The TerraServer name is a play on words, with 'Terra' referring  to the 'earth' or 'land' and also to the terabytes of images stored on the site.

Exploring our planet by studying maps and images is a fascinating experience! Not surprisingly, the first place many people visit is their own neighborhood. You also might want to take a look at famous places such as our National Parks or your favorite sports parks. TerraServer is also a valuable resource for researchers who was to study geography, environmental issues or archeological mysteries... there are almost limitless possibilities.

Capabilities

· Spatial information

· Associate information with a place

· Perception about places in new ways

· “yellow” pages style information

· Communication medium and perception tool

What are the social implications of this technology?

· Personal privacy

· Technological haves and have-nots

· Propaganda, altering perceptions of reality and graffiti

· Media addiction

· Terrorism
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