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Abstract

NASA LIVE( uses videoconferencing technology (i.e., ISDN and IP) to enhance and enrich (pre service and in-service) teacher education and to demonstrate the integration of science, technology, engineering, and mathematics (STEM). This FREE program uses NASA Langley Research Center and Christopher Newport University expertise, facilities, experts, and educational material to promote STEM education among K-12 pre service and in-service teachers and university faculty. Teachers are taught how to use this information technology tool and how to integrate this tool into the curriculum.

Introduction

The NASA Center for Distance Learning is a partnership between the NASA Langley Research Center’s Office of Education and Christopher Newport University that produces a suite of five distance learning programs. Our five programs aim to (1) increase educational excellence; (2) enhance and enrich the teaching of mathematics, science, and technology; (3) increase scientific and technological literacy; and (4) communicate the results of NASA discovery, exploration, innovation and research.  All K-12 distance learning programs (1) support the national mathematics, science, and technology standards; (2) support systemic change; (3) involve educators in their development, implementation, and evaluation; (4) are based on alliances and partnerships; (5) employ educational technology to enhance education and its delivery; (6) use research-based strategies in their development and implementation; and (7) invoke a sense of geographic, ethnic, and cultural diversity. NASA's Kids Science News Network(, NASA SciFiles(, NASA CONNECT(, NASA LIVE(, and NASA's Destination Tomorrow( “span the educational horizon” from K-adult learner.

NASA LIVE: Learning through Interactive Videoconferencing Experiences represents a new dimension in communicating knowledge and educational outreach.  Hosted by NASA’s Center for Distance Learning in Hampton, VA, NASA LIVE(, is a series of FREE synchronous (two-way) videoconferencing programs designed to extend and strengthen NASA's commitment to educational excellence at both the pre-college and university level. NASA LIVE( provides opportunities for learning, instructional enrichment, and professional development for faculty and students by engaging them in an interactive, virtual environment with NASA researchers. The goal of this program is to make full use of NASA's aerospace technology assets and local educators to produce exciting and meaningful learning experiences for students, faculty, and adult learners across the nation and the world.

The goal of NASA LIVE( is to increase the understanding of mathematics, science, technology, and NASA among: K-12 students and educators, 13-18 students and faculty, and adult (life long) learners in formal and informal settings. The programs address the educational need to connect students to real problems and real world applications of science, technology, engineering and mathematics (STEM).  Therefore, program topics are chosen based on an educational need to complement university courses and K-12 education relating to STEM as well as aeronautics. After completing the online registration and confirming the presentation date and time, participants (i.e., a NASA/CNU researcher or educator with faculty and/or students) are engaged in an interactive videoconference live from NASA Langley Research Center.  We expect NASA LIVE( to (1) stimulate and increase scientific and technological inquiry and literacy; (2) enhance, enrich, and facilitate the learning process; (3) model the effective use and integration of instructional technology; (4) raise awareness of NASA pre-college, college/university, and distance learning programs; (5) gain awareness of NASA: programs, projects, and facilities; (6) increase NASA and university collaboration; (7) increase outreach to the informal education community; (8) increase interest of under-represented groups in mathematics, science, technology, and NASA; and (9) improve literacy of students who do not use English as their primary language.  In this paper we will focus on NASA LIVE( using information technology, in this case videoconferencing, in pre-

service and in-service teacher education.

NASA LIVE( welcomes educators (K-12), faculty, professional organizations, and student organizations to participate in the videoconferencing experience. There is not a limit on the number of persons participating in a videoconference. However, it is highly recommended that at least 10 persons be present during the presentation. If there are fewer than 10 persons in an organization, group, class, etc., then they can join with another group through a video bridge. The video bridge allows Multi-Point videoconferences among several (three or more) locations (or sites) with all individuals participating in the same videoconference (like a telephone conference call).  An Integrated Services Digital Network (ISDN/H.320) phone line or Internet Protocol (IP/H.323) connection with a PicTel/Tandberg/Vtel type system and a connection speed of 128-786 kilobits per second (kbs) is required to participate in a NASA LIVE( videoconference. A listing of nearly 30 topics is currently available on the NASA LIVE( web site (http://live.larc.nasa.gov).

NASA LIVE( partners with the American Institute of Aeronautics and Astronautics (AIAA), the world's largest professional society devoted to the progress of engineering and science in aviation, space, and defense.  The AIAA continues to be the principal voice, information resource, and publisher for aerospace engineers, scientists, managers, policymakers, students, and educators.  In addition, NASA LIVE has an established alliance with the Hispanic Educational Telecommunications Systems (HETS).  HETS is a telecommunications consortium of colleges and universities in the United States and Puerto Rico. Its mission is to widen the access of Hispanics to higher education and training opportunities through educational telecommunications and distance learning.

Videoconferencing Overview and Description

The original intent of NASA LIVE( was to hold video conferences for university and college classes and use NASA expertise to acquaint engineering students with real-world problems in their discipline and the world of the engineering workplace. We quickly saw the value of using this technology, combined with NASA/CNU expertise and our other distance learning programs, to reach preservice and inservice educators and their students and provide them with a valuable educational experience. In addition to university and college programs, we have reached over 500 K-12 students and over 400 K-12 educators with our video conferencing programs.  We have held teacher education videoconferences with the Learning and Teaching in Scotland initiative; the Hispanic Educational Telecommunications System; elementary school teachers, graduate students, and faculty at the State University of New York at New Paltz; elementary school teachers in North Dakota; and elementary and middle school teachers in Franklin County Public Schools in Virginia, Detroit and Wayne County Public Schools in Michigan, South Dakota, and Kentucky as part of the Louisville Science Educator’s Week. The best way to demonstrate the use of NASA LIVE( in preservice and inservice teacher education is to describe some of the videoconferences we have held.

We conducted three videoconferences with the State University of New York at New Paltz in New York. 22 elementary teachers and 2 university faculty learned how to integrate NASA resources and distance learning technology (i.e., videoconferencing) into classroom instruction. As part of the session, the teachers explored the similarities and differences between Earth and Mars and learned how students can become involved in planetary exploration. There were numerous questions related to the future of space travel as well as Langley’s role in planetary exploration. In another videoconference, future teachers were exposed to the Wright Brothers’ lives and accomplishments, the “birth of human-powered flight,” and the principles of flight. The local college students were participating in a six-credit inclusion course that emphasized the integration of mathematics, science, and technology in elementary and middle school instruction and the students learned how they could use technology to accomplish their instructional objectives. In a third videoconference, twenty-six graduate students (both pre service and in-service) participated in a professional development session on NASA Center for Distance Learning programs and how the students could use them in their instruction. Questions were answered on educator lesson guides that they received, as well as their questions concerning NASA and their graduate studies.

We often include both educators and their students in videoconferences, which both instruct students and educate in-service teachers. Twenty-one educators and 100 students, representing grades 5-10, from Detroit and Wayne County Public Schools in Michigan participated in eight, 60-minute NASA LIVE( videoconferences entitled, “Mars Exploration: Getting to Know Your Neighbor.” The purpose of these presentations was to connect the mathematics and science taught in their classrooms to the mathematics and science used by the Langley presenters.  The participating students and educators learned about the exploration of Mars and the relationship between ratios and NASA scale models.  In addition, the presenters answered a variety of student questions about the human exploration of Mars, the possibility of life on Mars, the Mars Exploration Rovers, the cost of building models, and how building scale models increases airplane safety.

We often instruct educators on how to effectively use lesson plans from our programs in the classroom using NASA LIVE(.  We presented "Mirror, Mirror on The Universe" from NASA CONNECT( to over 35 elementary and middle school teachers from Kentucky. The educators participated as part of the Louisville Science Center's Educator's Week. One of the authors (RC) described Hubble’s findings and the expansion of the Universe, presented demonstrations that could be used in the classroom, went through the classroom activity in detail and answered related questions on the Universe.

One of the authors (KT) facilitated a 60-minute professional development videoconference with 25 elementary and middle school teachers from Franklin County Public Schools in Virginia. NASA Langley’s role in aeronautics and aerospace research, how NASA LIVE( can be used to enrich classroom instruction and how videoconferencing works and can be used as a teaching tool were presented.

Thirty 5th grade students and teachers from Ellenville, NY, participated in a NASA LIVE( videoconference entitled, “Planetary Exploration.”  An aerospace engineer with the Vehicles Analysis Branch gave a 45-minute presentation that explained future missions to Mars, including the Mars Exploration Rover and the Smart Lander. Numerous questions were answered about Mars relating to the students’ Mars Millennium Design Project and the future of planetary exploration.

We promote the use of NASA LIVE( at conferences where educators are present. We have met with directors of instructional television and distance learning where school districts have access to videoconferencing. We have presented and exhibited at conferences to large numbers of elementary and middle school teachers where we illustrate how teachers can connect to NASA Langley using NASA LIVE( and discuss how educators can use and learn from videoconferencing technology.

Program Evaluation

We evaluate our program through an online evaluation form at our web site. The evaluator designates a program to evaluate and rates various aspects using a scale of 1 = Poor 2 = Fair 3 = Good 4 = Excellent, and NA = Not Applicable. They rate Program Format, Usefulness of Program, Program Content, Program Length, Program Facilitator, Presenter(s), Print Resource Materials, Multimedia Resources (if available), Audio Quality, Video Quality, Facilitation Set-up, and Facilitation Follow-up. Written comments are solicited on “Did the videoconference (presentation) meet your intended objectives?”, “How did this videoconferencing experience compare to a typical instructional experience?”, “What would have improved this presentation?”, “What should change for future videoconferences?”, and “Additional Comments/Suggestions”.
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