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Science education, indeed all 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.  

The need for reform in science education has contributed to a critical shortage of scientists and engineers in the United States.  Another contributor to this shortage is the fact that in recent years, other countries have increased their investments in science and engineering education and workforces in order to combat their shortage of scientists and engineers.  As a result, many foreign-born, American-trained scientists and engineers have returned to their homelands to work.  

 Reports issued during summer 2004 in the U.S. document the fact that this critical shortage is currently being addressed by creating more demand for scientists and engineers:

· by the U.S. government’s investing more in science (and providing incentives for the private sector to do the same), and 
· by working to raise wages and employment conditions to draw more Americans into science.  
Parents need to see science and engineering careers as promising practical choices for their children’s futures.  Then those parents will encourage their children to enter science and engineering professions.  And those parents will insist on quality education in the precollege years to better prepare their children to study science and engineering in college.  
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.
A constructivist classroom can provide the learning environment to support the recommendations of the Daiwa Anglo-Japanese Foundation’s Report.  Advocates of a constructivist approach suggest that educators first consider the knowledge and experiences students bring with them to the learning task.  The school curriculum can then be built so that students expand and develop this knowledge and experience by connecting them to new learning.  In the constructivist classroom, it is recommended that teachers challenge the child’s abilities, but not present material or information that is too far beyond the child’s level.  It is also recommended that teachers use a wide variety of concrete experiences to help the child learn (manipulatives, working in groups to get experience seeing from another’s perspective, field trips, etc.).  The use of technology in the science classroom can provide seamless support for a teacher running a constructivist classroom (at all grade levels).  
Science Through ARts (STAR) is a project that incorporates the Daiwa Anglo-Japanese Foundation’s Report recommendations and offers an innovative approach to teaching science in a constructivist classroom with the use of technology.  STAR was designed to meet teachers’ and students’ current needs, as well as to demonstrate that science is an integral part of our daily lives.  
The co-directors of STAR believe that cross-curricular, holistic education is imperative for developing students as humans.  Research has shown that arts teaching and learning can increase students’ cognitive and social development and serve as a “critical Link” to help students develop crucial thinking skills and become motivated to achieve at higher levels.  Research has also shown that students who are highly involved in the arts earn better grades and perform better on standardized tests.  

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.”
What is STAR?

STAR is an exciting, international, cross-curricular exploration.  It includes students from grades 5 (age 11) through 12 (age 18).  The first theme chosen for STAR was Mars exploration—timely because of the landings of the Mars Exploration Rovers (MER) Spirit and Opportunity in February 2004 (http://marsrovers.jpl.nasa.gov/home/).  The relationship between discovery and exploration has driven human curiosity for all of recorded history.  Space exploration is the perfect theme to inspire and motivate the next generation of explorers.  
The project was designed to meet teachers’ needs for:

· a simple framework in which to infuse technology into science education, and

· a cross-curricular, project-based learning environment.  

STAR was designed to meet students’ needs and desires for:

· More control over their learning.

· A setting in which online research is recommended (encouraged via a list of suggested Websites).

· More project-based learning, incorporating rich multimedia tools.

· More direct collaboration with other students.

STAR, which provides a purpose for students to learn and apply technology and language skills, includes:
· A Website with lists of Internet resources on space exploration,
· Links to sites that explain the importance of science accuracy in science fiction,

· An online sample short story,
· Videoconferences with NASA scientists to discuss space exploration, the science of exploring space, and ideas for science fiction short stories,
· Participation suggestions for teachers and students of all disciplines,

· Videoconferences in which the participating students share their science fiction/final projects with NASA and each other,

· Posting of the final stories and student self-evaluations on a NASA Website.
Through videoconferencing, students can learn how scientists think and work and can seek answers to their questions about a science topic by talking directly with a NASA scientist.  Students are encouraged to apply their school knowledge in creative ways as they approach a real world problem.  STAR gives students the freedom to collaborate with each other and to make their own choices.  It motivates students to outshine others because their work is seen online by the world.  In addition, STAR provides a mechanism for the teaching of science that is innovative, fun, and exciting.
How has STAR evolved?  
STAR grew from the outcome of the Space Science team’s work at Japan 2001, a unique experience at Bristol University, UK, that combined 30 Japanese and 30 British students conducting real world science as teams.  Lawrence Williams, Holy Cross School, UK, (http://www.mirandanet.ac.uk/profiles/williams.htm) had witnessed videoconferencing connections between Holy Cross students and NASA.  As a proponent of ICT in education, Williams encouraged NASA participation in Japan 2001 via videoconferencing and the use of ICT tools. After a visit by Albone to the NASA Glenn Research Center in Cleveland, Ohio, in April 2001, NASA agreed to participate by providing a videoconference each day, Monday through Thursday, between students on the Space Science Team and Kolecki.  On hand in Bristol to help the Space Science Team (three students from Japan and three from the UK) were interpreters and Bristol University volcanologists, as well as Williams.  Williams assisted the Space Science Team with the use of videoconferencing equipment and document cameras, which allowed the Team to share their findings and research with NASA during the video connections.
After a week of studying and learning as a team, the students presented their conclusions to the entire group attending Japan 2001.  The results astounded all those involved and proved that effective collaboration among diverse cultures using technology to study real world science can produce amazing outcomes.  Williams was so encouraged by the results that he began contemplating a way that all schools with videoconferencing technology could participate in a similar experience.  Thus, STAR was born!
Williams’s idea was developed by Williams, Kolecki, and Ruth Petersen, Educational Coordinator at NASA Glenn, during the 2001-2002 school year and piloted in the spring of 2002.  Five schools participated in the pilot, one from the UK, one from Japan, and three from the United States.  The results are documented on the STAR Website (www.grc.nasa.gov/WWW/K-12/STAR/index.html).  
During the 2003-04 school year, 12 schools from the U.S., one from the UK, and one from Japan participated in the year-long Mars exploration.   Throughout the year students completed Web research; connected with Kolecki and Petersen via videoconferencing and email; collaborated with and debated each other via videoconferencing; participated in videoconferences on living in space from other NASA centers; completed Challenger Learning Center Missions; created artwork; created videos and animations; and used word processing and presentation software to tell their stories using images and music files.  One story, which was written by 14 year old students, was animated with the help of a student’s mother. The “best” products to emerge from STAR, as well as student self-evaluations, are available on the STAR Website under Student Projects.  Video clips from final STAR sessions that showcased students’ science fiction stories are also included.
How does STAR enhance the schools’ curriculum?

A team of 7th graders from Holy Cross School, UK, provided the following information on their participation in STAR and how it fit into the curriculum:

· Art – We have been making landscape pictures of Mars in groups, and doing them in different ways, such as with pastels, paint, collage, and mosaic.  We have also discussed the different textures of the surface of Mars.

· Science – In science, we have been checking the facts in our Mars stories and learning new facts about Mars and space.  We used the Internet, science books, and Joe Kolecki (live!) to find and check out the facts.

· Music – We have been using music keyboards to make our own different tunes and songs, to show things happening on Mars, and in space.

· Religious Education – We have been debating whether or not people should go to Mars; if we found life there, would we bring it back; and if it were safe for us to live on Mars, which religion would it become?
Allan Miller, Sterling Elementary School, Alaska, provides the following commentary on STAR’s enhancement of his sixth grade curriculum:
As an educator I am constantly seeking the means to build interdisciplinary units that connect writing, reading, math, science, social studies, and the arts.  Science, in general, and space, specifically, have always been huge themes in my classroom. But the reality is that there are no science standardized tests in Alaska at any time for K-12.  The focus is specifically on reading, writing, and math, with everything else seen as the icing on the cake.  So in order to be able to find the time to do what I love, science must be integrated with what I must cover.  
In fall 2003 I was specifically looking for a way to link writing and art with science and found a reference to a new educational initiative called Science Through ARts on the NASA Explorer School (NES) Website (http://explorerschools.nasa.gov).*  Based upon a final outcome of student-written science fiction pieces, the program offered the possibility of videoconferencing and emailing with NASA scientists, as well as collaborating with other schools around the country.  Not really knowing what I was getting into, I signed on and began to develop the unit that was best summarized by one of my student’s comments on a year-end evaluation:  “Reading science fiction and writing my own Mars adventure story was my favorite thing we did.  I hope we do it next year in junior high too.”   Here is a timeline of our exploration of Mars:
December – A comparison study of Earth and Mars allowed students to work in teams to look at the atmosphere, climate, moons, and geology of both planets to identify similarities and differences.  
January – Learning latitude and longitude in social studies allowed the students to apply the same skills to Mars in order to determine how to locate various features such as Olympus Mons and Valles Marineris on a map of the Mars surface.  In art we studied the collages of Eric Carle and created our own collage landscapes of the Martian surface.  
February – Our field trip was to the Ted and Catherine Stevens Challenger Learning Center (http://www.akchallenger.org/public/index.cfm) for a morning of robotics activities and an afternoon simulated Mission to Mars.  Students kept journals during this experience, which provided a wealth of material to draw upon later for our science fiction writing.  A videoconference with Kolecki at the NASA Glenn Research Center provided the students with a wealth of background on what is known about Mars.
March – Our science fiction unit began with a read-aloud of The Green Book by Jill Paton Walsh.  A central theme to develop sustainable agriculture provided great links to a biology unit on hydroponics that we completed through the Seattle Museum of Flight’s distance learning program (http://www.museumofflight.org).  Students were able to videoconference with NASA scientists at Johnson and Kennedy Space Centers working to develop a “salad machine” and plant-based life support system for the International Space Station.  We had discussions on how science fiction becomes much more believable when it contains strong elements of accurate science—such as a realistic solution to what the crew would eat on their seven-month journey to the red planet.  Our next read-aloud was H.G. Wells War of the Worlds, from which we were able to talk about the author’s powerful technique of introducing a single unnatural element and then following the natural reactions of people to the situation.  
April – Throughout the reading of Madeline L’Engle’s Wrinkle in Time, students began to write their own stories focusing on developing strong characters that face and resolve conflicts related to a mission to Mars.  In art class, students created paper Mache models of characters or elements of their story.  The students then keyed their stories and created a title page with computer graphics.

May – We completed our stories, shared them with each other, and selected three to share during a videoconference with NASA and students from another STAR elementary school in Minnesota.  Next year we will shift gears and head to the moon!
Marycay Densmore, Mesa Verde Middle School, San Diego, California, was recently presented a Time Warner Cable National Teacher Award for her exemplary work in the classroom.  The award was given for a video on her students’ participation in STAR, a project she called NASA’s Science Fiction Super STARs.  Here are the highlights of the impact of STAR on their 7th grade language arts and social studies curriculum: 

My students are fascinated with NASA’s exploration of Mars.  Our exploration began with a videoconference/webcast entitled Mars: The Next Giant Leap, which was viewed by our entire student body.
In order to develop their “Mission to Mars,” the students read material and visited Web pages suggested on the STAR Website.  They formulated questions to ask Joe Kolecki, a NASA scientist, during two additional videoconferences.  Kolecki helped by answering questions and assisting in the development of storylines for their essays.  He provided many “aha” moments—the students always came away with stimulating material to digest.
In order to become “Martian” experts, the students held a debate and then wrote an essay about whether or not we should go to Mars.  The top debaters were chosen to compete against another STAR school to debate the topic more in depth.

The students read short stories from the science fiction book Tomorrowland by Michael Cart, including a story called "His Brother's Keepers" about a family who travels to Mars.  Reading “His Brother’s Keepers” provided inspiration for the students’ screenplays.

To gain ideas to use in their stories, the students spent time watching episodes of Twilight Zone, Outer Limits, and Quantum Leap from the SciFi Channel.  They observed the many twists and turns that science fiction writers use to captivate their audience.  
In the end, each student created a screenplay using the scientific information that they learned through NASA’s materials/videoconferences as well as their own creativity that had been spurred on by the SciFi Channel.  The students then formed small groups to make movies of their screenplays.  We picked the best movie and shared it with NASA and two other STAR schools via videoconferencing in the U.S., as well as a STAR school in Japan via a separate conference.
How is STAR evaluated and how is the impact on its participants reported?  

STAR is offered through the NASA Digital Learning Network (DLN – http://education.nasa.gov/dln), which is managed nationally by the Technology & Products Program Office at NASA Headquarters, Washington, DC, and locally by the Glenn Educational Programs Office (http://education.grc.nasa.gov).  NASA’s education programs are evaluated via participant feedback, evidence of growth in the number of participants, and comparison to criteria of exemplary educational programs.***
The number of participants in STAR grew from 5 schools, 83 students, and 5 teachers in the pilot to 14 schools, 706 students, and 31 teachers during the 2003-2004 school year (from the U.S., UK, and Japan).  Formative evaluations from participants during both school years provided valuable suggestions for additions or changes that resulted in numerous enhancements and improvements in the program.  A summative evaluation of STAR’s Mars theme resulted in a decision to design a new exploration using the Moon as the theme for the 2004-2005 school year.  Teachers measured student accomplishments from participation in STAR via student self-evaluations.  Many teachers also provided evaluations of their own experience in STAR.  Example student feedback is given below: 
· This project helped research the effectiveness of videoconferencing in teaching, and I think it works.  
· It increased my love and appreciation for writing, literature, fighter jets, and planes of all kinds.
· It tested our group skills and abilities to work together.  I learned what it felt like to be a real writer or a writer of a sitcom on television going through the editing process together and sitting around exchanging ideas for the plot.

· The STAR project has increased my love of literature.  I learned the structure of a story and lots of facts about Mars and traveling to Mars.
· Starting with a “What If” question or an unexpected element helped us think ahead about how it would affect a mission. 
· STAR teaches students to question everything. I liked doing the research to add scientific details to the story.

· We used our motivated imaginations to create the PowerPoint presentation. The thing I liked doing best was the PowerPoint story, because it was fun to download sounds and animations.
· We were able to learn about things that we haven’t, and will never, learn at school. It gave me the opportunity to speak to and hear from other teenagers in England, Japan, Michigan, and Ohio.

· This project gave us a very special and rare experience, especially for one of our members, because his dream changed. He wants to work at NASA in the future!

· There are things that I know now that my parents, not even my grandparents, know.  That is enough to make any teenager feel proud.

· The STAR project has greatly enhanced my knowledge about Mars, but also about space, space travel, gravity, physics, aerodynamics, engineering of the space shuttle, and much more.
Students from Octorara Area High School in Pennsylvania, U.S., provided detailed evaluations of their participation in STAR in four categories:
· Essence or Importance, Worldview, and Global Connections – This entire project made clear the reality of how close we as a society are to landing humans on Mars.  It also proves that we’re not 100% sure of other life forms in the universe.  The main objective of STAR is to focus on one topic (in this case Mars) and integrate the topic into other subjects, thus creating a relevance of individual subjects. This could help students make connections in every subject and use their taught subject matter to make real world applications. Another benefit to the program is that it teaches students to question everything. While creating the stories, students must question their decisions on things like the male to female ratio and the food they have available to eat. 
· Intuitive and Descriptive Mission and Design – The writing of the story wasn’t that difficult once we overcame the challenges that faced us.  The biggest challenge that faced our group was working together.  We each had unique ideas. But, unfortunately, there was no way to include every idea in the story.  Other times when we were to be working together as a group, people wouldn’t allow others to get their ideas in. Or when the time came to edit the story, people weren’t open to the suggestions that affected their parts of the story.  As the editor, this made it hard for me to shorten the story without hurting someone’s feelings.  I think that we learned how to work together and write a unique science fiction story.  
· Personal Connection – I am sure that most of us could think of something that happened to us in real life that could relate to our story. I sat down and thought, and one memory became apparent to me: my first day of kindergarten. When it started off, I was scared yet excited, just as I portrayed the astronauts going off into space. After a little time, I became comfortable with the idea of kindergarten and was even happy to be going, just as the astronauts going to Mars. But, one unexpected element made my day havoc: my grandmother left me in a strange building with strange kids all by myself. This could be compared to the unexpected element in my class’ project when one crew member falls down a hole all alone. 
· Facts and Scientific Methods – The science that’s available was truly amazing when it came time to adding scientific details to our story.  Though this project has taken six months, it has been a worthwhile experience.  I learned many things about Mars.  For example, I learned that there is water on the Martian surface; it’s frozen around the poles.  I had always read that there was no water on Mars.  This project has also taught me to work with others to develop a story, which I had never done before.  What I learned is that, although it is improbable that humans will live on Mars within the next few decades, with plenty of exploration and experiments, it might be possible one day for future generations to live on Mars.  We learned that having a wide view (or open mind) is important. 
Students’ self-evaluations also explained what they liked best about STAR:
· Learning about matter and anti-matter,
· Videoconferencing with NASA,
· Learning about hydroponics gardening,
· Learning about electrolysis and using it in the story,
· Writing screen plays, incorporating science into them, and acting out the screen plays,
· Debating students who were learning different material on the same topic,
· Videoconferencing with students in Japan,
· Sharing our stories with each other,
· Making a Mars habitat. 
A high school student commented that never before had she been given so much freedom to make choices.  In fact, it was so unusual to have so much freedom in school that it was hard for her to get started.  But she was successful—and loved every minute of STAR!
Students from Ikeda High School in Japan participated in STAR during the pilot and the 2003-2004 school year.  The impact is evident by the following comments:
· The two years I participated in the STAR project were the most fulfilling of my school years.  Coming to school early and staying late was never a pain because I enjoyed every single part of our activities.  All that I experienced, felt, and learned will be with me whatever I do.

· Thank you for all the things you did for us in this project.  I was educated in a new way, and I was able to look at science education from a new perspective.  I assure you 100% that each one of us will use the knowledge we gained to the max.
Teachers’ self-evaluations included the following comments:

· As a teacher, I was able to combine science, language arts, and fiction.  If I were younger I would go into the NASA field.  It is so fascinating!  I like STAR because it is new and different.  It allowed me to get “out of the box.”
· STAR was the highlight of my school year.  We will definitely participate in STAR again next year.
· I have never before seen students who normally have no interest in school so motivated.  The transformation was amazing!
· My students wanted to know why we were learning science in a language arts class!
· The known performance outcome is a tremendous motivator for students and greatly improves the quality of the students’ work.  
· The final “show-and-tell” videoconference is also another great chance for the students to see that real people, both other students and scientists, are involved in learning and using the same set of knowledge that they are working on.
· STAR was definitely one of the best additions to my classroom last year—both as a great learning experience for my students and as an enjoyable project for me as the teacher.  I would encourage other teachers to bring their classes on board! 
· When students share the knowledge that they have gained to other classes, the opportunity not only provides students with a community service project that is essential to becoming well-rounded individuals, but also enables the creation of a teachable moment.  
· When my students worked on their stories, our media center was filled with electricity and enthusiasm.  They had so much fun, and their love of science and writing was ignited!
· The STAR project was the best program that I have encountered in my teaching career.  Many students commented on how much they learned and enjoyed the program.  It may have even encouraged some students to become future NASA scientists.
· This project gives me goose bumps when I think about all of the learning that took place.
So far, six schools from the 2003-04 school year have chosen to continue with STAR by participating during the 2004-05 school year.  A technology coordinator and teachers from two alternative schools in the State of Maryland see the possibilities for their students and have registered.  Many NASA Explorer Schools (NES)* are choosing to participate.
What are our plans for the future of STAR? 

Approximately 25 schools (grades 5-12) will be participating in STAR during the 2004-05 school year.  In order to inspire the next generation of explorers, current and future STAR themes will be aligned with the goals and objectives of the new U.S. Vision for Space Exploration (http://www.nasa.gov/missions/solarsystem/explore_main.html),** which are:

· To implement a sustained and affordable human and robotic program to explore the solar system and beyond;

· To extend human presence across the solar system, starting with a human return to the Moon by the year 2020, in preparation for human exploration of Mars and other destinations;

· To develop the innovative technologies, knowledge, and infrastructures both to explore and to support decisions about the destinations for human exploration; and

· To promote international and commercial participation in exploration to further U.S. scientific, security, and economic interests.
There will be many changes and enhancements to STAR during the 2004-2005 school year:  
· An Eye on the Moon has been chosen as the theme (http://www.grc.nasa.gov/WWW/K-12/STAR/Eye).

· Online, safe, collaborations and communications via email, message boards, and threaded discussions will be made possible at school or at home via ePALS. (epalscorp.mag.epals.net//videos/ESM)

· The Cleveland Museum of Art (http://www.clevelandart.org/educef/distance/html/index.html) will provide videoconferencing connections to explain centuries of interest in the Moon and how the moon has been depicted through art over the years.
· Published science fiction writers will provide videoconferencing connections to teach the writing of science fiction and help students develop their stories.
· Links to additional resources, NASA topic-appropriate materials, videoconferences from many NASA centers, student design challenges, as well as materials of NASA partners, are among the suggestions for extending classroom learning.

How will STAR make a difference?

Through STAR, the teacher provides the foundation for what students need to learn, giving students more input into deciding how that learning will take place—and how technology will play a part.  STAR gives students many opportunities to interpret information and draw their own conclusions.  Using the real world and diversity, STAR helps students understand why education matters and empowers them to act for positive change throughout their lives.  Densmore says, “Students are impacted by lessons that are relevant to their lives and what’s happening in their world.  They gain maximum potential when lessons are not taught in isolation, but rather, across the disciplines.”
Miller says, “In my opinion, one of the biggest downfalls of the standards movement in American education is that it often results in reducing the learning of students into a series of abstract checklists, such as:

· Can Johnny identify a verb?  

· Can Suzie name the planets in our solar system?  
But what is the purpose of knowing these facts, having these skills?  And where are the connections to real life?  The question from students always seems to be ‘Can you show me a real person who uses this info in their lives?’  I absolutely believe that my students should be able to demonstrate their mastery of standards.  And I feel that the accountability that has come into U.S. education over the past decade is a very positive step. But we must also demonstrate where this knowledge fits within our students’ world—this is the true artistry of teaching.”  
John Dewey, in a crucial 1902 article The Child and the Curriculum, stated that educators must stop thinking of the child's experience as something hard and fast and instead see it as something fluent, embryonic, and vital. Experience without concepts is shallow and stagnant; similarly, concepts without immediate connections to experience are inert and useless.
Mihaly Csikszentmihalyi, Professor of Psychology at the Claremont Graduate University, California, believes a flow experience provides the optimal learning experience.  Flow describes the spontaneous, effortless experience you achieve when you have a close match between a high level of challenge and the skills to meet the challenge.  Challenge gives children vision and direction, focus, and perseverance.  Support gives the serenity that allows them freedom from worry and fear.  Csikszentmihalyi believes that when teachers can show the relevance of what students are doing to the life of the student, provide a goal and the necessary resources to reach that goal, and do this through group work as well as individual work rather than lecture, students will learn what they need to learn to reach the goal.  The role of the teacher should be to find the material that would allow the student to explore his or her curiosity, reinforce the curiosity, and build on the strengths of the child.  STAR is an instructional activity that provides a flow experience—more engagement for students, a real world “adult” goal, and a purpose for learning science.
Additional case studies on the impact of STAR on students’ learning are needed in order to measure the impact of STAR-type learning on students.  Our dream is that STAR and other similar projects will increase students’ interest in science and their understanding that science is a part of the whole of life.  STAR begins with a natural curiosity about the stars and provides:

· a support learning community that goes beyond the teacher and the child’s classroom,

· resources for Internet research and discussions with experts and peers,

· a challenge to express the science students learn via the arts (depending on the students’ interests), and

· a means to share students’ final products with each other and the world.
This might just be the “setting” we need to revolutionize science education.
Conclusions
Students love to have the freedom to make their own choices about the specifics of their learning, and it is rarely being given to them.  How else can they learn to make the difficult choices that lie ahead for them in life?  Teachers who listen to their students give this advice, “Students will guide you in providing rich learning opportunities for them.  I’ve never met a student who won’t do his work.  I’ve met plenty, however, who won’t do yours.”

Let us pledge to make a difference by providing rich learning opportunities for students and leading them to the realization that science is an integral part of the universe, not separate, but part of everything.  Good general knowledge of science is of utmost importance if we are to continue to improve and preserve our world for future generations.  Increased pouring of resources into science and engineering education and workforces will be wasted if science education is not reformed.  NASA is working to inspire the next generation of explorers—to prepare the necessary pipeline for future scientists and engineers.  Quality education in math and science is everyone’s challenge and responsibility.
Notes

*NASA Explorer Schools (NES), launched in 2003, establishes a three-year partnership between NASA and school teams, consisting of teachers and education administrators from diverse communities across the country.  Focusing on underserved populations, NES joins educators, students, and families in sustained involvement with NASA’s research, discoveries, and missions.  The program focuses on the education communities at the 4-9 grade levels.

**In January 2004, the President announced a new Space Exploration Vision that calls on NASA to gain a new foothold on the moon and to prepare for new journeys to the worlds beyond our own.  Plans are to return to the Moon by 2020, with robotic expeditions by 2008 and extended human missions by as early as 2015.  With the experience and knowledge gained on the moon, NASA could then be ready to take the next steps of space exploration: human missions to Mars and to worlds beyond.
	***NASA Exemplary Program Criteria (Must score 90% or above)

	· Programs have been designed to respond to a need identified by the education community, a customer, or a customer group.

	· Programs make direct use of NASA content, people, or facilities to involve educators, students, and/or the public in NASA science, technology, engineering, mathematics.

	· Programs make a demonstrable contribution to attracting diverse populations to careers in science, engineering, technology, mathematics.

	· Programs reach identified targeted groups.

	· Programs implement an evaluation plan to document outcomes and demonstrate progress toward achieving objectives.

	· Programs or products achieve high leverage and/or sustainability through intrinsic design or the involvement of appropriate local, regional, or national partners in their design, development, and implementation. 
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