 THE STAR PROJECT: NEW DEVELOPMENTS IN ON-LINE SECONDARY SCIENCE EDUCATION
Lawrence Williams 

Assistant Head Teacher, The Holy Cross School, A Designated Science College and Teacher Training School, Sandal Road, New Malden, Surrey, United Kingdom                                                                                                                            LawrenceHX@aol.com
Ruth Petersen

 Educational Co-ordinator, Digital Learning Network
NCI Information Systems, Inc., at NASA Glenn Research Center, Cleveland, Ohio, USA                            ruth.a.petersen@grc.nasa.gov, 216.433.9714
Update for 2013: As this article is now somewhat elderly, many of the old web links no longer work.  The educational principles remain relevant, however.

 ABSTRACT

Science Through ARts (STAR) is an international, multi-disciplinary, multi-lingual, technology-rich project, sponsored and developed by the NASA Glenn Learning Technologies Project (LTP), Cleveland, Ohio, USA, and devised by The Holy Cross School, Surrey, United Kingdom. The STAR project is designed to increase students' enthusiasm for science by using NASA online materials and interactions with NASA scientists, through video-conferencing connections and e-mail as the stimuli for creative activities across the entire curriculum. Learning outcomes (in music, drama, art, and narrative work) are showcased on the NASA STAR web site at:  

http://www.grc.nasa.gov/WWW/K-12/STAR/main.htm
Two strategies form the heart of the STAR Project: 

· Learning to develop questioning techniques about science

· Learning to develop skills in using technology tools in an integrated and creative way 

The project, which has now completed its pilot phase, was presented at the NECC 2003 Conference in Seattle, but the project development is on-going, and several new aspects will be shared with WCCE 2005 delegates.  These include:

· The collaboration with the Cleveland Museum of Art, Ohio

· On-line teacher training aspects by video-conferencing, including a new international dimension

· The on-line teacher support system: The Integrated Web Sites Project

· An on-line collaborative student environment, ePALS SchoolMail™

In her paper Cross Curricular, Global Learning Communities Enhance Science Education delivered in Stockholm, Sweden, Ruth Petersen made the following assessment of science education in the United States:

“Science education is in need of reform.  Many students view science as dull.  Too often students are not interested in studying science, because they believe it has no relevance to their lives.  Many students see no connection between science and the real world, or between science and other disciplines.  Students need opportunities to link with science and engineering professionals, to encounter them as people, and to learn what it means to be a scientist.”

This view of science education is echoed by many in the United Kingdom, where, in 2004, a depressing number of university science departments, some twenty-three in all, are closing down, with yet more due for closure in 2005.  Schools need urgently to develop radical new strategies to reverse this decline.  STAR is one possible solution, and the powerful on-line collaboration between educators in the USA and the UK is generating considerable intellectual energy, on both sides of The Pond. 

There are many groups working to reform science education.  Among those who support real world and inquiry-based science education in schools are the Clifton Scientific Trust (http://www.clifton-scientific.org/) in the UK and the National Aeronautics and Space Administration (NASA – http://www.nasa.gov) in partnership with the National Science Teacher’s Association (NSTA – http://www.nsta.org) in the U.S.  

Eric Albone, co-founder and Director of Clifton Scientific Trust, is a crusader for science education reform.  In the Daiwa Anglo-Japanese Foundation’s Report dated March 26, 2003, Albone explained the messages that emerged from Japan 2001:  Science, Creativity and the Young Mind Workshop, held at Bristol University in June 2001.  Listed below are several of the concluding recommendations of the Report:

· What happens in school must be more closely linked with what happens in the wider world, including partnerships between teachers and scientists.

· If students are encouraged to apply their school knowledge in real world contexts, with ownership of their own questioning, their achievements will often astound.

· Students need and value opportunities to use their science collaboratively in groups, in cross curricular contexts.

The STAR Project is designed fundamentally to stimulate the interest of students of all ages in the learning of science.  Very rich NASA web materials form the core of the actual knowledge, and these are developed in the classroom using the ICT pedagogy of The Holy Cross School.  On-line communication tools, such as the web, video-conferencing, email and email attachments, running onto interactive white boards and plasma screens, become the practical means by which teachers and students can share and develop their ideas. The cross-curricular pedagogy involved, however, is not necessarily a method familiar to all teachers, especially at secondary level (post 11 years). The creation of multi-level lessons that support language and/or artistic learning, ICT skill development, and the understanding of science, simultaneously, is highly complex. Finding appropriate international partners with whom to collaborate is another problem. For example, can potential school partners use IP or ISDN video-conferencing equipment?  How are firewall issues resolved?  How do teachers ensure that they meet national educational targets in different countries?

The web sites carrying STAR have, quite naturally, presented teaching materials according to the separate agendas of the individual, and autonomous, participants. The sites now include:  

The NASA STAR web site, Cleveland, Ohio, USA, which provides structured and filtered access to the myriad NASA space science materials, and show-cases the learning outcomes: 

http://www.grc.nasa.gov/WWW/K-12/STAR/main.htm
and

http://www.grc.nasa.gov/WWW/K-12/STAR/HolyCrossProjects.htm
The MirandaNet web site based at the Institute of Education, London University, UK carries papers explaining the pedagogy, and provides exemplary case study materials for teachers to consult, both for science education and for collaboration through Global Citizenship projects:

 http://www.mirandanet.ac.uk/pubs/williams.htm 

and

http://www.mirandanet.ac.uk/star/index.htm
and

http://www.mirandanet.ac.uk/wecitizens/gallery/holycross/ 

and

http://www.mirandanet.ac.uk/ftp/newlearn.pdf
In Japan, there is the Global School Network, based in Osaka, that shares these ideas and teaching practices with Japanese teachers:

http://gsnet01.schoolnet.gr.jp/gsnet/root.jsp?place=cases
There are other sites, too, which teachers might well find supportive when seeking suitable international partners for STAR:

Global Leap is a web site that lists potential partners for international collaboration by giving details that include video-conferencing equipment:

http://www.global-leap.com/directory/index.php
And there are numerous on-line British Council publications, which carry details of STAR and previous collaborative science project work:

http://www.britishcouncil.org/education/sen/senpdf/sen157.pdf
There is, however, an obvious need to integrate (or “interconnect”) these important web resources.  This process, designed to support teachers developing this educational approach, has already begun in a number of ways:  

NASA Glenn LTP has made live links to the MirandaNet web site, so that teachers can see the various case studies and pedagogical materials.  These include links to STAR’s predecessor, “Science, Creativity and the Young Mind”, held at Bristol University in the summer of 2001:

http://www.clifton-scientific.org/j2001/lawrence.htm ). 

The Holy Cross case studies also form part of the Global Citizenship section of MirandaNet, now funded by the UK government.  There are also links, created by Francis Howlett, within and between the three main sections of MirandaNet, as well as links back to STAR in Cleveland, and out to “Global School Network” Japan.  The “Global School Network” carries video clips of various collaborative projects undertaken between Ikeda Junior High School, Osaka, and The Holy Cross School.  NASA has created links to The Times Educational Supplement “Teacher” magazine which carries articles about the STAR project.  MirandaNet has links to BECTa publications, Coventry, UK about STAR, and BECTa has links back to MirandaNet.  Clearly, all of this constitutes a powerful, though highly fragmented, learning support system, and one that urgently needs to be organised more effectively, and rationally.  Science education needs this support if it is to attract students.

Accordingly, The Holy Cross School has developed a section of its own school web site, currently still being expanded, specifically for this purpose, The aim of this development is to provide a seamless and integrated support service for teachers who wish to use the NASA STAR web-based materials.  

Through the development of the concept of Integrated Web Sites, teachers are able to gain easy access to:

· NASA STAR web materials (Cleveland) 

· information on the pedagogical background (London) 

· exemplary case study materials (Cleveland, London, Bristol, Coventry, Osaka)

· relevant background publications (BECTa, The British Council, Routledge, TES)

· government policy documents (so far, for ICT in the UK, USA, Japan)

· USA partner schools

· UK partner schools, and  

· Japanese partner schools

Running parallel to these new developments in the UK, Ruth Petersen has been developing further ideas in the USA, with: 

· an on-line collaborative working environment, and 

· the addition of a collaboration with the Cleveland Museum of Art

Students world-wide are asking for projects/assignments that provide global collaboration.  Research has shown that many students need and value opportunities to use their science collaboratively in groups, in cross curricular contexts.  Collaborative environments provide opportunities for educators to work together and learn from each other and their students.  Collaborative environments allow students to work directly with each other to develop and explore their world.

In response to overwhelming requests from STAR participants, an online collaborative environment was provided by ePALS SchoolMail™ (http://www.epals.com/) during the 2004-05 school year.  ePALS SchoolMail™ is a complete, Internet-based email solution and collaborative tool-set designed for the education environment.  It provides members of an educational community access to email and monitored forums/discussions in a safe, managed way.

ePALS SchoolMail is designed to help protect security and privacy.  NASA administered the secure environment, creating and managing accounts for all educators and many students participating in STAR.  Only STAR participants were given access to the collaborative community.  Educators monitored student email use and set up forums and chats.  NASA used the email broadcast feature to communicate with STAR participants on matters of general concern.  Educator forums were used to introduce the ePALS environment and help the teachers get started. The ePALS SchoolMail™ Manual was available to every educator account holder online or as a downloadable PDF document.  A flash tutorial highlights the ePALS features. Because students are encouraged to translate their stories into other languages in STAR, the ePALS multilingual environment enabled students to work with each other in the multi-cultural STAR community.

Specific examples of how ePALS is being used will be presented.

The heart of STAR is connecting students with NASA scientists/experts through the NASA Digital Learning Network (DLN) (education.nasa.gov/dln) to learn the science behind NASA’s exploration of the universe.  Scientific accuracy in science fiction is extremely important because many students learn science by reading science fiction.  Emails between Joe Kolecki and the Holy Cross students illustrate this point very effectively. Before STAR participants begin to develop their science fiction stories or artwork, they complete Internet research and videoconference with NASA scientists to learn the current state of our science knowledge. 

A list of suggested video-conferences is linked from the Getting Started suggestions at the Eye on the Moon web site (www.grc.nasa.gov/WWW/K-12/STAR/Eye/gettingstarted.htm).  The directors of STAR were interested in providing video-conferences on all aspects of science through the arts, and were delighted when approached about collaborating on the inclusion of videoconferences from other sources.  During the 2004-05 school year, the Cleveland Museum of Art (www.clevelandart.org/educef/distance/html/index.html) developed a lesson to be shared with STAR participants via videoconferencing.  The lesson, which was developed in collaboration with educators, used the Museum’s collection of art and artefacts from around the world to explain centuries of interest in the Moon, and how different cultures have depicted the Moon through art over the years. Specific examples of how the Cleveland Museum of Art lesson supports STAR are currently being developed.

The STAR Project is an exciting new development in science education, combining collaborative work, tuition by world-class scientists, the use of on-line tools for learning, and multi-disciplinary learning.  The model is still in its infancy, but is rapidly developing, and already it is exciting educators across the world.

According to Joe Kolecki, NASA Pathfinder and Mars Exploration Rovers scientist:

“The world is moving ahead at leaps and bounds and we are all straining just to keep up.  Education can no longer afford the luxury of teaching subjects serially as isolated, individual disciplines.  An integrated approach has become necessary, one in which the students are exposed to their subjects in parallel fashion—‘multiplexed’ education if you please.  The STAR approach offers that possibility and provides an outstanding model of what education is capable of becoming over the next 50 years.”
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