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Abstract

The following paper gives an outline of a ground-breaking collaborative educational project, developed across three continents, and uniting students(aged 16) and teachers in practical scientific work. After a short summary of the Bristol event, written by Ruth Petersen at NASA Glenn LTP, there follows a list of the Space Science Team members from the UK, Japan and the USA.  I then give an explanation of the New Learning Model, the aim of which is to integrate the use of a number of ICT tools (the web, email, JPEG files, spreadsheets, PowerPoint, digital cameras, video-conferencing equipment) into a coherent learning framework.  This learning process and the use of ICT tools starts and ends with the web, forming a dynamic cycle of activity. The New Learning Model is actually content-free,(i.e. it is applicable to any curriculum subject)  and I am therefore indebted to my colleagues at Bristol University, and at NASA, for jointly providing the scientific content of this project. 
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Backdrop from the new NASA web site, created to house this project.

Summary (From the NASA web site)

During the week of July 23, 2001, a workshop called Japan 2001 Science, Creativity and the Young Mind took place at Bristol University in Bristol, England. Coordinated by the Clifton Scientific Trust, it brought together 60 British and Japanese students, and provided them with a forum for learning and interacting. One of the aims of the Workshop was to give the combined group a new view of themselves as potential scientists and an ambition to succeed at the highest level. 

NASA's involvement with the Workshop began following a successful pilot project with The Holy Cross School, Surrey, UK, in the summer of 2000. Ruth Petersen, Glenn Research Center (GRC) Learning Technologies Project Educational Coordinator, was contacted by Lawrence Williams, Director of Studies at The Holy Cross School, about a possible collaboration with the Director of the Clifton Scientific Trust, Dr. Eric Albone, who shares Petersen's commitment to real world science education. Realizing the true potential of international collaboration using ICT tools, Petersen contacted her colleague, Joe Kolecki. 

During the Workshop, Kolecki participated with six of the students and their team leaders as a Space Science Team. Working within the framework of a new ICT Learning Model devised in collaboration with Williams, four interactive videoconferencing sessions were held between GRC and Bristol University on four consecutive days. During the sessions, students raised questions concerning various theories about the probable formation of volcanoes on Mars. Of specific interest was if the great Tharsis volcanoes might be the result of an ancient collision of planetary proportions, or if plate tectonic movement, evidence for which was recently discovered by NASA's Mars Global Surveyor Spacecraft, might account for them.

The shared vision and enthusiasm of the team brought the Space Science project to its successful conclusion.

Space Science Team

	Mr. Lee PARSONS
	Hengrove School, Bristol 

	Mr. Adriano SILVA
	Sir George Monoux Sixth Form College, Walthamstow 

	Ms. Rania KASHI 
	Cardinal Vaughan School, London 

	Mr. Akiro NAKAMURA
	Kaisei Gakuen 

	Mr. Toshiyuki ITAI
	Tsukuba Daigaku fuzoku Kotogakko 

	Mr. Ryo NAKAMURA
	Rikkyo Niiza High School


Team Specialists:
Dr. Carsten Riedel and Mr. Stuart Stansfield, with Professor Steve Sparks FRS, University of Bristol, Earth Sciences

Mr. Lawrence Williams, Holy Cross School, New Malden

By video link, Mr. Joseph Kolecki, Ms. Ruth Petersen, and colleagues, National Aeronautics and Space Administration (NASA) Glenn Learning Technologies Project, Cleveland, Ohio, US

Team Facilitator: Ms. Kako Iwaki 

The Space Science Workshop:
Development of a New ICT Learning Model

Background
This was my plan for the Workshop, as posted on the MirandaNet site, Institute of Education, London University, Autumn Term, 2000:

www.mirandanet.ac.uk/pubs/williams.htm
For information on the background to the Workshop, see

www.mirandanet.ac.uk/profiles/nasa.htm
For a direct link to the NASA Glenn Learning Technologies Project web site, see:

http://www.grc.nasa.gov/WWW/K-12/
The New ICT Learning Model

Integrating aspects of the Holy Cross and NASA curriculum models

The Holy Cross Model

Until now, at Holy Cross we have deliberately shunned using the web, because of its static nature, and have instead used the new ICT tools to develop dynamic projects centered mainly on the creation of Expressive Arts events. Using videoconferencing equipment running over ISDN 2 telephone lines, these have included shared music workshops with the LSO and Japan Philharmonic Orchestras, the "Kabuki Gift" drama, which was performed simultaneously by school students in London and in Osaka, as well as a scientific exchange with NASA scientists.

As indicated in my "Poskole 2000" paper (Charles University, Prague), at Holy Cross we are trying to develop the integration of the new ICT tools for learning, so that each tool is used not only to its maximum individual potential, but at the same time in harmony with other tools.

In this way, we hope to see how best to use the new ICT tools in harmony with each other, and within a creative framework.


The NASA Model
The NASA model works through the development of pre- and post-conference activities, using the web as an electronic library where relevant and useful scientific information is stored and can be researched by the students. They can also communicate with NASA team members through e-mail and share ideas through the videoconference.

The presentation styles involve either Topic Guest Speakers who share their expertise with the students, or the Panels of Experts, who can share their thoughts both with the students and with each other, during the course of the conference.

The results of the conferences are monitored and evaluated through the web.

Integrating the Two Models
The next logical step in working with the new ICT tools, therefore, is to develop a working model that brings about the further integration of these tools by blending the above models into one. The static nature of the Web and the dynamic nature of the other tools can thus come together creatively.

The Bristol "Science, Creativity and the Young Mind" Project Workshop is an example. During the week beginning July 22, 2001, ten groups, each consisting of three English and three Japanese students (a total of sixty students, aged 16 plus), would be given a problem at the beginning of the week. Working with the academic staff at Bristol University as mentors, in most cases, the students would work together to solve "Real World" problems, presenting their findings and solutions to the whole group on Friday.

· The web would be used as the resource for information, which one group of students, "The Space Science Team," would access before the Workshop and videoconference began.

· On the first day of the Workshop (Monday, 10 a.m. US time and 3 p.m. UK time) the six students of the Space Science Team  (3 from Japan and 3 from the UK) would discuss their task with NASA through the first videoconference. This would be to ensure that they clearly understood the nature of the problem. (Use of videoconferencing equipment)

· During the week, in the same way that the other groups of students had additional access to the academic staff at Bristol University, the Space Science Team  would have access to tutorial help through e-mail and fax with NASA experts. (Use of e-mail and attachments)

· Images of work in progress would be sent back to Ohio for comment by the NASA scientists. (Use of digital camera and e-mail)

· The overhead document camera could be used to show diagrams and sketches of the students' solutions. (Use of document camera)

· On Thursday, before all groups presented their findings to their peers and tutors in Bristol, the Space Science Team would present their work through a final videoconference to their tutors in Cleveland. (Use of videoconferencing kit again)

· Finally, the e-mail messages, the evaluations, and the video clips and stills of the various presentations would be uploaded onto the NASA web site so that the process could be continued and developed. (Further use of the web)

This model thus creates a graceful cycle of ICT use, starting and ending with the web.

In this way, the ICT tools used are essential to the success of the project and are used in harmony with each other. But the web site itself is also developed and, therefore, becomes dynamic rather than static as new ideas are added through similar future projects.

I firmly believe that this interaction between the new ICT tools is the way forward for education in the Information Age, a vision that is shared by colleagues at NASA.
Evaluation
I am delighted to report that the Workshop exceeded my highest expectations. Through the expertise of the team assembled by Dr.Eric Albone to support this project, the Space Science Workshop was outstanding in all its aspirations. Supporting this Workshop were Professor Steve Sparks, Fellow of the Royal Society, who gave a useful introduction to the group about the basics of plate tectonics and further supported us with tutorial visits. The students felt honoured by his visits. Throughout the week Dr. Carsten Riedel and Stuart Stansfield, both part of Professor Spark's team, excelled as inspirational teachers, working with the students from 9 a.m. to 5 p.m. with coffee and lunch breaks pared to the minimum by the students themselves, who wanted to develop their ideas to the fullest extent. I have a JPEG photo of the group working long after a coffee break was called! Carsten and Stu were the driving force behind the scientific work of the group, challenging the students and encouraging them with outstanding professionalism. 

From the NASA end, Joe Kolecki provided daily tutorial support by videoconference, and, again, was an inspiration to the group. Following the last videoconference with Joe, I expressed our gratitude to him and his team for their help in this venture. His response declared that the Bristol group had achieved a landmark in education! (The complete text is given on the web site Day 5, message nos. ii and iii.)

Among other successes, socially, culturally, and in uniting the academic communities of three continents, this has been a landmark in the development of the integration of ICT for learning, and I warmly thank all of the team for this.


Web links:
Becta's site for the NASA link with Holy Cross:

http://top.ngfl.gov.uk/content.php3?content=content/fw981651524.html&f=0
And the Becta/Holy Cross Drama Report:

http://top.ngfl.gov.uk/content.php3?content=content/b970760668.html&f=0
Epilogue 

This is the text of an email message which I sent to Ruth at NASA following the completion of the web site which houses the project:

Dear Ruth, 

Thank you for sending me the URL of the magnificent "Japan2001 Science, Creativity, and the Young Mind" web site. This is the fulfilment of a personal vision about the creative use of ICT for learning, and is clearly a landmark in education on a number of different levels, not least as an inspiring learning resource, in itself, for teachers across the world. Congratulations on creating such an excellent, multinational, educational web site. 

I wish to record my sincerest thanks to you, Ruth, for having faith in the project, and for gathering together such an effective team. Your understanding both of my own work in the creative use of ICT tools, and of the scientific potential of the project, was equally, and vitally, important. Your willingness, too, to support the planning and the implementation of the event, was an essential ingredient in its success. Though your name appears infrequently in the documentation on the site, your active and enthusiastic support was crucial to the success of the week. Thank you. 

I wish, also, to record my thanks to Joe, for his careful and detailed planning of the scientific content, together with the Bristol team, and for his inspirational teaching throughout the project. His warmth and enthusiasm come across through the many email exchanges posted on the site, and I am convinced that the lives of the Space Science Team were transformed by the event. They took enormous steps in their learning, thanks to his kind and generous teaching. 

Finally, I send my thanks to Steven for developing an extremely complex, but clearly navigable web site, which allows teachers the opportunity to chart the development of the many ideas at student and at tutor levels. The layout is clear, and given the enormous volume of material involved, this is a masterly outcome. No educational web site known to me records so much detail about the day-to-day development of an international information exchange. 

It is more than the culmination of an extremely successful event: it is important marker for the future. 

With warmest regards and thanks to you all.

Lawrence

ICT tools actually used during this science project:

· The Internet was used to find NASA Mars Surveyor images and other information from NASA web sites, for study prior to the Workshop.

· Word-processing was used to write up the Final Reports for the finished web site.

· Spreadsheets were used to develop calculations of volcanic slope angles, and to create graphs.

· Email and JPEG attachments were used daily for the exchange of information with Cleveland.

· Video-conferencing equipment, running at ISDN 2 provided the daily communication and tutorial support from Joe Kolecki at NASA, and ISDN 6 was used for the final presentation to Joe at NASA on the Thursday afternoon.

· Digital cameras, still and movie, were employed to record the results of the Space Science Workshop, and to provide digital material for the web site.

· An overhead document camera was used to show Joe some of the calculations made by the students.

· A CD writer was used to prepare the final Workshop presentation to Bristol University.

· PowerPoint and graphics animation programs were used for the Friday presentation.

· The Internet was used, again, for the publication of the documentation of the whole event on the Bristol web site, and to develop teaching and learning materials on the new NASA web site, built to house this and future projects with the Holy Cross School, UK.

Web address of the finished site, created by Steven Gutierrez: 

http://www.grc.nasa.gov/WWW/K-12/MarsV/index.htm
The web site was launched jointly by Ruth Petersen and Lawrence Williams at the ICT Conference, Poskole, in the Czech Republic.  The Poskole Conference was supported by the Czech Ministry of Education, and the Charles University, Prague.  Joe Kolecki and Eric Albone could not be present, and so this paper is warmly dedicated to them both.

For further details, contact:

Lawrence Williams

Assistant Head Teacher

The Holy Cross School

65 Westbury Road

New Malden 

Surrey KT3 5AN

United Kingdom

Email: LawrenceHX@aol.com 
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             On-screen,  NASA scientist Joe Kolecki is teaching about Martian vulcanology by video-link from Cleveland, USA, as seen by the UK and Japanese Space Science Team, studying at Bristol University, UK July 2001
