INTRODUCTION

Task T18.1 -Inventory of inquiry learning programs of the Computer supported inquiry learning SIG is dedicated to designing and developing an exhaustive overview oft software and authorware in the field of inquiry learning. The list of inquiry learning programs is available on the website of the SIG and is regularly updated.

In the first year of the SIG (2004) an intermediate version of the Inventory of Inquiry Learning programs (D 18.1.1) was produced. During the second year of the SIG new information and programs have been added to the inventory. The entire updated inventory can be found on the website of the Computer supported inquiry learning SIG. This document aims to provide an overview of the information that is added to the website during the second year of the SIG.

Section 1 is an introductory chapter providing an overview of the deliverable and addresses changes made to the inventory.

Section 2 presents a short description of inquiry learning software, the various inquiry learning software tools and a list of inquiry learning tools (software and web environments) that have been added to the website during the second year of the SIG.

Section 3 presents a list of articles that have been added to the inventory to provide more background information about the listed resources.

Section 4 provides an overview of the Inquiry Learning related links and resources (besides applications and the related articles) that can be found on the SIG website.
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Changes

Within in the first year of the Computer Supported Inquiry Learning SIG 34 applications were added to the inquiry learning inventory on the website. Within the past year the inventory has been extended with 22 new inquiry learning environments.

Next to the description of the inquiry learning environment we have added publications related to the listed inquiry learning applications.

These publications provide extra information about the listed applications and research that has been conducted with these applications.

The inquiry learning inventory can be found in the resources section of the SIG website. Within the past year the resources section of the website has been extended and contains lists of publications, projects, laboratories, institutions, and conferences that might be interesting for the member of the inquiry learning SIG. A short overview of the information that is accessible through the resources section of the website (besides the listed inquiry learning applications) is provided in Section 4 of this deliverable.
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2.

INVENTORY

In this section we will present a list of the inquiry learning applications and authoring tools that have been added to the inventory during the second year of the SIG. 

Field: various

Sort: Inquiry

Work: Collaborative

Age: ?

GenScope

@ http://GenScope.concord.org/

GenScope created a manipulable model of genetics that has been used successfully to teach genetics in middle school, high school, and college.

The program offers a new educational technology that uses the computer to bridge the gap between "facts and figures" observed in the natural world and the mental associations we construct to explain them -the gap between information and knowledge. BioLogica is an extension of GenScope.

Field: Biology

Sort: Inquiry

Work:

Indiv./Collab. VirRAD will investigate the integration of a personalised, yet social, learning environment; with technologies that explore protocols for communications between virtual reality and the facilitation of communities of learners; and learner modelling and instructional design.

Age

It will also satisfy the real needs of the specialised radio pharmacy community identified through a formal study of their user requirements.

This will be translated into the functional specification for the environment. The site contains information about the project progress and will eventually link to the resulting virtual-environment. 

Field: Radiopharmacy

Sort

3.

PUBLICATIONS

Within the past year we have added publications (articles/ papers) discussing the listed software. In order to provide more background information concerning the listed applications.

Overview of the articles

For each listed application (if available) one or two relevant publications were added to the resources section. Bellow you will find a list of applications including the added publications. This list is also available 

  through the SIG website: http://kaleidoscope.gw.utwente.nl/SIG.IL/ Alien Rescue Pedersen, S., Liu, M. & Williams, D. (2002). Alien Rescue: Designing for studentcentered learning. Educational Technology, 42, 11-14. Liu, M, Williams, D., & Pedersen, S. (2002). Alien Rescue: A problem-based hypermedia learning environment for middle school science. Journal of Educational Technology Systems, 30, 255-270. Astronomy Village: Investigating the Universe Hong, N. S., McGee, S., & Howard, B. C. (2000). The effect of multimedia learning environments on well-structured and ill-structured problem-solving skills. Paper presented at the annual meeting of the American Educational Research Association, New Orleans. Shin, H., Jonassen, D. H., & McGee, S. (2003). Predictors of well-structured and ill-structured problem solving in an astronomy simulation. Journal of Research in Science Teaching, 40. AquaMOOSE Elliott, J., Adams, L., & Bruckman, A. (2002). No magic bullet: 3d video games in education., International Conference of the Learning Sciences. Seattle: Proceedings of ICLS 2002. Belvedere Suthers, D., & Hundhausen, C. D. (2003). An experimental study of the effects of representational guidance on collaborative learning processes. Journal of the LearningSciences, 12, 

  

Software and applications 1. Astronomy Village: Investigating the Universe
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	2. BioBlast Field: Sort: Field: different items (documents, files, links to web & knowledge building Biology Inquiry Learning Environment Earth science 5. ExploreLearning Sort: Inquiry notes) related to the students' studies), Knowledge Building (a discussion
	@ http://www.cet.edu/products/bioblast/overview.html Work: Indiv./Collab. @ http://www.explorelearning.com/ Work: Indiv./Collab. environment for a structured knowledge building in groups) and Jamming
	The total list of applications (including the BioBLAST is a multimedia curriculum supplement for high school biology Age: 14-17 ExploreLearning offers a catalog of modular, interactive simulations in Age: 12-14 (a tool for collaborative construction of digital artefacts; one can explore
	applications listed in the intermediate version of the inventory (D18.1.1.) can be found on the website of the SIG: classes that incorporates NASA's science and technology research. Students blast-off on a virtual trip to the moon where they will live and 4. El Yungue the possibilities of changing a file by making new versions of the starting math and science for teachers and students in grades 6-12. We call these simulations Gizmos. Gizmos are fun, easy to use, and flexible 7. Exploring the Nardoo artefact together with others).
	http://kaleidoscope.gw.utwente.nl/SIG.IL/ work in a fully-equipped lunar habitat. In this virtual reality setting, enough to support many different teaching styles and contexts. Our @ http://learningteam.org/htmls/nardoo.html
	student researchers use the simulation tools and electronic resources available to design a biologically-regenerative life support system that aspects of the BioBLAST program is that the simulation models are based on current data gathered from NASA life sciences research that is currently underway. Field: Biology Sort: Inquiry Work: Indiv./Collab. Age: 12+ Gizmos are designed as supplemental curriculum materials that support state and national curriculum standards; in addition, Gizmos help classrooms. Field: Science, Mathematics Sort: Inquiry / Modeling Work: Individual Age: 11+ 6. Exploring the Environment Using Exploring the Nardoo, students will be asked to conduct investigations on a simulated river, the Nardoo, and then report their 2.1 of the village's 10 investigations, engaging in scientific inquiry. The CD-can support humans in space for long periods of time. One of the key teachers bring research-proven instructional strategies to their findings by writing newspaper articles, hosting class discussions, writing
	ROM contains a variety of tools, including an image processing program 3. BioWorld @ http://www.cotf.edu/ete/ Field: Earth science
	and an image browser. Among the simulations featured are a star life cycle simulator, an orbital simulator, and a 3-D star simulator. Sort: Inquiry Exploring the Environment™ (ETE) online series, features an integrated @ http://www.education.mcgill.ca/cognitionlab/bioworld/en/ approach to environmental earth science through modules and activities, Work: Collaborative
	Field: Bio-World is a computer-based learning environment designed for Astronomy is developed at the NASA Classroom of the Future™ at Wheeling Jesuit Age: 13+
	Sort: Biology students with some knowledge of bacterial and viral infections. Inquiry Learning Environment University. Featuring problem-based learning (PBL), the ETE series 8. Fle3
	Collaborative Bio-world provides a hospital simulation where students learn to reason provides students with tools to investigate scientific, social, political, and Work: 13+ about infection by visiting patients, interpreting patient symptoms, Field: Earth science cultural aspects of controversial, authentic environmental problems. @ http://fle3.uiah.fi/ Age: conducting diagnostic tests, and collecting appropriate information in the medical library that will assist them in their problem solving ability. Sort: Inquiry Learning Environment / Modeling Work: Standard problem-solving models, online resources that include relevant Fle3 is a web-based learning environment. To be more specific Fle3 is a Indiv./Collab. Age: satellite imagery and recommendations for extended inquiry are available server software for computer supported collaborative learning (CSCL). 11-14 to students. Fle3 is designed for group centered work that concentrates on creating
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@ http://www.cet.edu/products/av1/overview.html Astronomy village is a CD Rom based learning environment that transports students to a virtual observatory community-an "astronomy village"-where they take part in a variety of scientific investigations. This exciting multimedia program supplements high school science curricula as a culminating activity to astronomy instruction. Students work on any @ http://elyunque.cet.edu/ The goal of the Journey to El Yunque: Studying the Effects of Hurricane Georges project is to develop a Web-based inquiry-focused ecology curriculum. The Journey to El Yunque curriculum is designed to improve students' inquiry skills and science knowledge of ecology and changing ecosystems, specifically in the Caribbean National Rainforest in Puerto Rico, also referred to as El Yunque. Island rainforests, such as El Yunque, provide interesting examples for teaching important ecological concepts. In particular, the El Yunque curriculum is aligned to the middleschool National Science Education Standards such as "Structure and Function in Living Systems," "Populations and Ecosystems," and "Diversity and Adaptations of Organisms." In the Journey to El Yunque curriculum, inquiry activities include analyzing data to draw conclusions, identifying research questions and designing data analysis procedures. Technology tools provided on the Web will enable students to analyze ecological data as well as manipulate symbolic simulations of the dynamic relationships between organisms in the ecosystem. reports, or preparing multimedia presentations. The investigations are thorough. Students are asked to take physical measurements, analyze data using powerful simulators, record the evolving nature of local fauna and flora, and access TV, radio, and newspaper archives for relevant information. They will then be directed to the Water Research Center to utilize reference materials and seek the assistance of experienced mentors. and developing expressions of knowledge (i.e. knowledge artefacts). The environment consists of 3 tools: Webtop (to store, organize and share

11. ISIS -Instruction In Scientific Inquiry Skills

  In particular, we are comparing two strategies for using virtual reality to teach children that the Earth is round when their everyday experience tells them that it is flat. One strategy starts the children off on the Earth and attempts to transform their current mental model of the Earth into the spherical model. The second strategy starts the children off on a small asteroid where they can learn about the sphericality of the asteroid independent of their Earth-bound experiences. Bridging activities then relate their asteroid experiences back to the Earth. S'COOL is part of a real scientific study of the effect of clouds on Earth's climate. Students from all over the world add to data collected by NASA's Earth-observing satellites. Student observations -called ground truth measurements, are matched with, satellite readings. When the orbital path of an Earth-observing satellite -either Aqua or Terra -is over your region of the world (about once a day), students record cloud observations. These observations include cloud level -high, midlevel, or low; cloud type, such as cirrus, stratus, etc.; cloud cover, such as
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	10.GLOBE @ http://www.globe.gov/ Some of the activities required in applying scientific methods are automated within ISIS; other skills constitute what the students will learn by interacting with the computer. 15. Round Earth Project Field: Physics Field: Earth science 13. Quest Atlantis @ www.questatlantis.org Sort: Inquiry Learning Environment Sort: Simulation Environment @ http://www.evl.uic.edu/roundearth/ Work: Individual Work: Collaborative
	GLOBE is a worldwide hands-on, primary and secondary school-based education and science program. For Students, GLOBE provides the opportunity to learn by: -Taking scientifically valid measurements in the fields of atmosphere, hydrology, soils, and land cover/phenology -depending upon their local curricula -Reporting their data through the Internet -Creating maps and graphs on the free interactive Web site to analyze data sets -Collaborating with scientists and other GLOBE students around the world Field: Earth science Sort: Work: Collaborative Age: 8-14 Rashi is a general platform for inquiry learning and is being applied to biology, geology, plate tectonics, hydrometeorology, and civil engineering, forestry. Even questions in art history are under Work: Indiv./Collab. Age: 6-12 Sort: Inquiry Work: Individual Field: Earth science Sort: Games/Simulation Inquiry Biology Quest Atlantis is a learning and teaching project that builds on strategies The Round Earth Project is investigating how virtual reality technology Age: 12-17 10-14 Age: Field: Sort: Inquiry Work: from online role-playing games. QA combines strategies used in the commercial gaming environment with lessons from educational research can be used to help teach concepts that are counter-intuitive to a 17. S'Cool 19. VirRAD learner's currently held mental model. Virtual reality can be used to Indiv./Collab. Age: on learning and motivation. It allows users to travel to virtual places to provide an alternative cognitive starting point that does not carry the @ http://www.virrad.eu.org/ @ http://asd-www.larc.nasa.gov/SCOOL/ 14+ 12. Model-It perform educational activities (known as Quests), talk with other users and mentors, and build virtual personae. A Quest is an engaging curricular task designed to be entertaining yet educational. Field: Various fields Sort: Gaming Environment Work: Collaborative Age: 9-12 14. Rashi @ http://ccbit.cs.umass.edu/rashihome/ Earth science clear, partly cloudy, or overcast; and visual opacity -opaque, translucent, or transparent. VirRAD aims to create a readily accessible virtual-environment where the Radiopharmacist community can meet to learn, exchange views, and baggage of past experiences. Field: discuss best practice.
	consideration for Rashi modules. To support students in doing inquiry 16. ScienceSpace Age: 5+
	: @ http://www.tutortek.com/ISIS.htm 12+ Instruction in Scientific Inquiry Skills (ISIS) tutor focuses on developing students' critical thinking skills, scientific literacy, and scientific inquiry Field: Rashi provides the user with an "inquiry notebook" which is a place to @ http://www.virtual.gmu.edu 18. STORM-E Weather Simulation record observations, measurements, inferences, hypotheses, open Science Sort: Simulation/Modeling questions, principles, etc about a particular domain and scenario. Project ScienceSpace is a collection of immersive virtual worlds @ http://storme.cet.edu/
	skills in the context of ecology and the life sciences. The over-arching goal of the science tutor ISIS is to increase the level of scientific functioning of high school students enrolled in Introductory Biology. Work: Indiv./Collab. Age: ? Field: designed to aid students in mastering challenging concepts in science. STORM-E (Students and Teachers Observing and Recording Programming Sort: ScienceSpace now consists of three worlds: NewtonWorld provides an Meteorological Events) is an exciting, culminating event to any weather Games Work: Indiv./Collab. environment for investigating the kinematics and dynamics of one-unit. It not only draws upon students' content knowledge of weather, it
	Age: also uses many inquiry and processing skills noted in the national 4-8
	science and mathematics standards.	
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Because this level of functioning is too broad to address in the initial design of ISIS, the tutor focuses on skills underlying scientific inquiry. @ http://hi-ce.org/soft_modelit.html Model-It ™ is a visual modeling and simulation tool for use on desktop computers. Students can easily build, test, and evaluate qualitative models without needing to know the underlying calculus driving these models. They can create models that represent their theories about the scientific phenomena studied in class, and they can run simulations in order to test their models. Model-It provides meters and graphs for data visualization. Students can change values of one aspect of the model and immediately see the effects of that change throughout their model. Icons representing the factors that go into a model can be added, allowing students to customize their representations and linking them to their own environment. dimensional motion. MaxwellWorld supports the exploration of electrostatics, leading up to the concept of Gauss' Law. PaulingWorld enables the study of molecular structures via a variety of representations.
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 December 19, 200516 of 30 children engaged in inquiry-based science learning activities. Data collection has long been believed to be a valuable component of activitybased learning strategies, but for practical reasons is often replaced by pre-constructed databases. VR appears attractive for this purpose because it can provide access to simulated environments which might otherwise be impossible to visit in person, while still providing experiences analogous to those undertaken by a scientist in real experimental work.

Field:

Earth science

Sort:

Inquiry Learning Environment

Work:

Indiv./Collab. 

Age

ADDITIONAL RESOURCES

The initial aim of the inquiry learning inventory was to provide an extensive overview of the available inquiry learning applications in Europe and beyond. The information in the resources section of the SIG website is not limited to inquiry learning applications. Next to these applications this section contains:

Publications.

The resources section contains a list of relevant publications that is frequently updated. Events A list of past and future conferences and workshops relevant for research related computer supported inquiry. The events section includes Kaleidoscope meetings that might be interesting for members of the inquiry learning SIG.