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Introduction

This booklet presents a brief overview of Mission 21, a Virginia Polytechnic Institute and State
University project fundert by the National Aeronautics and Space Administration (NASA) to promote
technological literacy in the elementary school classroom. Funded since 1985, Mission 21 has enabled
graduate research associates to work with elementaty school teachers in the Conunonwealth of Virginia to
write and field test an innovative technology education program for children in grades 1-6. Over thirty
elementary classroom teachers in eleven school systems throughout Virginia have participated in field
testing Mission 21 materials.

The Mission 21 resource guide provides direction to elementary school teachers. Teachers use this
information to facilitate the integration of technology concepts into their present curriculum. Exciting
activities throughout the guide emphasize creativity for all children using a problem-solving approach to
learning.

For clarification purposes, the following definitions are provided.

Technology

Technology Education

Technological Literacy

A Technologically
Literate Person
Understands...

The study of the application of knowledge, creativity, and other resources
to solve practical problems and thereby extend human potential.

The school subject, program, or discipline that focuses on the study of the
application of knowledge1 creativity, and other resources to solve practical
problems and thereby extend human potential.

"The competency to locate, sort, analyze and synthesize information that
relates to achieving practical purposes through efficient action."

Low, F. (1986). Technological literacy An amen:4d challenge Melvin Lay
Educadon S npasium Proccedfrz Blackshog Vitenia Polytechnic institute &
State University, p.

o The historical role of technology in human development
o The relationship between technological decisions and human values
o The benefits and risks of choosing technologies
o The changes occuring in current technology
o Technology assessment as a method of influencing the choice of

future technologies.
Nadoned Scimce Board Commission on Precollege Education in Math, Scier.le and
TechndloV 09831. f4fur-LWini antericint for *e_21,11 Mai r v. A report to the
amtrican peopk and the national school boot Wathinon, DC: Author, p. 74.
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MISSION 21
Project Personnel

NASA - WasYrigton, D.C. Headquarters

Robert W. Brown, Director, Educational Affairs Division
Frank Owens, Deputy Director, Educational Affairs Division
Pamela M. Bacon, Program Manager, Educational Affairs Division
Eddie Anderson, Chief, Elementary & Secondary Programs

NASA - Langley Research Center Staff

Roger Hathaway, Center Educat, an Programs Officer
Shelley Canright, Educational Specialist

Virginia Polytechnic Institute & State University Project Staff

William E. Dugger, Jr., Project Co-Director, 1985-90
James E. LaPorte, Project Co-Director, 1985-90
James L Barnes, Research Associate, 198547
Sharon A. Brusic, Research Associate, 1987-90
Vaughn L Croft, Research Associate, 1987-88
Duane D. Dunlap, Research Associate, 1988-90
John 0. Wells, Research Associate, 1989-90
George Wills, Graphic Artist

Field Test Site Teachers
in the Commonwealth of Virginia

Joyce Baker
Carver Elementary School
Newport News, Grade 4
1989-90

Jenny Basham
Cave Spring Elementary School
Roanoke, Grade 5
1988

Marilyn Bondurant
Hillsville Elementawy School
Hillsville, Oracle 4
1988-89

Lisa Bosley
Dranesville Elementary School
Herndon, Grade 6
1988-89

Ma17 Ann Bowen
Willard Model School
Norfolk, Oracle 5
1985-88

Marian Childress
Clearview Elementary School
Herndon, Oracle 3
1988.89
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Field Test Site Teachers
in the Commonwealth of 'Millais (continued)

Linda Corp
Dranesville Elementary School
Herndon, Grade 3
1988-90

Cynthia M. Crawford
Dranesville Mementary School
Herndon, Grade 4
1988-90

Karen DiPeppe
Dranesville Elementary School
Herndon, Grade 5
1988-89

Elizabeth Dunlap (Cello)
Willard Model School
Norfolk, Grade 5
1987-88
Eastern Elementary School
Pembroke, Grade 6
1988-90

Patsy Farmer
Hilisville Intermediate School
Hillsville, Grade 6
1988-89

Susan Gaske
Clearview Elementary School
Herndon, Grade 3
1988-89

Michelle Graves
Dranesville Elementary School
Herndon, Grade 3
1988-89

Ellen Harkrader
Eastern Elementary School
Pembroke, Grade 4
1988-90

Arthur Hollins
Clearview Elementary School
Herndon, Grade 5
1988-89

3. Cecil Holt
Dozier Middle School
Newport News, Grade 6
1987-89

Catherine Hurst
Clearbrook Elementary School
Roanoke, Grade 6
198849

Nanette Kane
Clearview Elementary School
Herndon, Grade 4
1988-89

Susan Karn
Clearview Elementary School
Herndon, Grade 4
1988-90

Jesslyn Lumb
Clearview Elementary School
Herndon, Grade 5
198849

Bobbl Martin
Hillsville Elementary School
Hillsville, Grade 4
1989-90

Tracy Matheson
Dranesville Elementary School
Herndon, Grade 4
1988-90

Susan McCallum
Dranesville Elementary School
Herndon, Grade 3
1988-90

Patricia McGinly
Driszesville Elementary Schot,;
Herndon, Grade 4
1988-90
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Field Test Site Teachers
in the Commonwealth of Virginia (continued)

Sueanne McKinney
Willard Model School
Norfolk, Grade 5
1988-89

Suzanne Morgan
Dranesville Elementary School
Herndon, Grade 3
1989-90

Marjorie Quesenberry
Hilisville Elementary School
Hillsville, Grade 3
1989-90

Anita Setzer
Mount Pleasant Elementary School
Roanoke, Grade 6
1988
William Byrd Middle School
Vinton, Grade 6
198849

Brenda Shepherd
Willard Model School
Norfolk, Grade 3 Consultant
1988-90

Claire Smith
Dranesville Elementary School
Herndon, Grade 3
1989-90

Xaren Smith
Dranesville Elementary School
Herndon, Grade 4
1988-90

Angela Spruill
Willard Model School
Norfolk, Grade 4
1988-91

Emily Stottel
Clearview Elementary School
Herndon, Grade 4
1989-90

Carol Whitt
Hidenwood Elementary School
Newport News, Grade 5
1985-89

Mizsion 21: A Rationale

People depend on technological developments to simplify their lives and contribute to Fo lying
problems. Technology makes it possible to transport people and products around the world and instantly
communicate across international borders and into space. It enables products to be made that make jobs
less tedious and leisure time more enjoyable. It also ptovides an abundant energy supply
for a mobile, productive, safe, and comfortable society.

But, technology can also create problems. Technological wizardry raises concerns in areas like
biotechnology and nuclear energy. Because technology enhances human capabilities to create, produce,
reproduce, and destroy, some people sense that technology is in control. Increased comprehension of
technology can dispel this feeling.

Unless people fully understand the technological world in which they live, they cannot effectively
fulfill their roles as citizens, workers, and consumers. The human-made environment is made possible
through technological innovation and human ingenuity. But, do people recognize the limits of natural
resources upon which technology is dependent? Are they cognizant of new innovations that may alter
lifestyles? Do people appreciate the strides made in technology that have improved the American
standard of living and opened a new frontier in space?
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Through technology education in the elementary school, children can become aware of their
technological world and explore the assets and liabilities of this prevalent force in society. Teaching
strategies and learning activities that promote an understanding of technolog and the analysis of
technological issues and trends can prepare children to deal with the problems and solutions of the 21st
century.

NASA Promotes Technological Literacy

The National Aeronautics & Space Administration (NASA) recognizes the need to take an
aistessive role in the promotion of technological literacy in America's schools. Through Operation
Liftoff, NASA made a commitment to becoming more involved in the development and dissemination of
educational materials that focus on the elementary school community. This initiative was designed to
stimulate students' interest in the study of technology, mathematics, and science in an effort to ensure
their active participation in an increasingly technological society.

As part of this effort, NASA awarded a training grant to the Technology Education Program Area
of the College of Education at Virginia Polytechnic Institute and State University (Virginia Tech) in June,
1985. The grant enabled Virginia Tech to hire graduate students as research associates. These individuals
developed the rationale and structure of an innovative program to promote technological literacy in the
elementary school through a problem-solving approach. The program, titled Mission 21, signifies the focus
of the program towards preparing citizens, workers, and consumers for the 21st century.

In cooperation with elementary school teachers throughout Virginia, technology education
resource materials and activity ideas have been developed. Teachers field tested the fifth and sixth grade
materials from 1986-89 and the third and fourth grade materials from 1988-90. Field testing of the first
and second grade materials will begin in 1990.

Mission 21: A Resource for Teachers

The Mission 21 resource guides help elementary school teachers implement technology education
concepts into their existing curriculum through a variety of activities emphasizing creativity and
problem-solving. The teacher resource guides:

Establish a feasible framework in which to implement the study of technology into the
elementary school curriculum.

Provide teachers with unique learning activity ideas that can serve as a springboard to new
classroom projects, explorations, and experiences.

Emphasize the importance of creativity and problem-solving as factors to improving
student comprehension and analysis of technological problems and solutions.

Provide teachers with basic information for planning and teaching about technology
through problem-solving them

Encourage teachers to use available resources to enhance the curriculum and promote
technological literacy.
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Facilitate the process of integrating technology education into the elementary school
through a flexible program designed to enhance the existing curriculum and broaden the
students' undeistanding of the technological world.

Each resource guide contains four problem-solving themes with sample problem-solving activities.
To aid in implementation, teacher hints, resource listings for printed and audio-visual materials, and
teaching aids (sample handouts, overhead transparency mastets, etc.) are also included in the guide.

The program is designed to be flexible and does not require °special° equipment or materials. All
activities can be completed within a typical elementary school classroom using inexpensive or available

materials.

The problem-solving themes were chosen to easily fit into the present elementary school
curriculum. Teachers are encouraged to find ways to use these materials as a part of existing subjects in
the elementary program. See Table 1 for a listing or the problem-solving themes for each grade level.

Table 1. Problem-Solving Themes

Grades 1-2 Grasles 3-4 2014M4540

Transportation Machines Communication
Explore Discovery Space Colonization
Design Community Invention
Space Connections Energy and Matter

The program is designed to encourage problem-solving and creative thinking. Although any
problem-solving model can be employed, the Mission 21 program includes a unique model for each level.
Two problem-solving models are presented on the following page (Figures 1 and 2). The problem-solving
model for grades 1-2 is still in the developmental stage.



Figure 1. Problem -Soiling Model for Grades 3-4

Figure 2. Problem-Solving Model fix Grades 5-6
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Design Briefs: Problem-Solving Activities in Mission 21

Design brief is the term given to the formal description of activities in Mission 21 that require
the student to examine a given situation and act upon the problem. A design brief describes a
situation, which IS usually hypothetical, and requests a solution to a given problem. The purpose of the
design brief is to encourage the student to think creatively while using the problem-solving process to
explore alternative solutions and make decisions regarding an optimum solution to the problem.

In Mission 21, all design brie& are clearly identified by one of the illustrations shown in Figure

3 below. A form for grade levels 1-2 is still in the developmental stages. Teachers can copy the design

brief for use in the classroom and use it exactly as it is written. However, they are encouraged to
change it to suit their writing style and teaching approach using a blank form provided in each guide.

Figure 3. Mission 21 Design Brien;

Oracles 5-6

Documenting Student,' Progress in Mission 21

In an effort to document students' progress and application of the problem-solving process,
Mission 21 teachers are encouraged to require students to use folios. The folio encourages students to
record information and document their research and problem-solving strategy. The purposes of a folio

r e to:

Show a linexge of the students' progress from the beginning of the problem to the final
solution OR the beginning of the program to the end of the program.

Document the students' effort and thought processes which will help the teacher and
parents understand what the students have learned and how well the students
comprehend the concepts.

Record students' ideas which can assist them in planning better solutions, recalling
information and specifications, and developing the optimum solution to the problem.
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1.11.11

For example, the sketches below (Figure 4) illustrate several folio designs. Though they vary

greatly in complexity and format, folios servo one primary function mitarbusismtinggto
through won% atist Dictums. Teachers are encouraged to provide students with a

variety of materials to assist them in preparing folios.

Figure 4. Sample Folio Formats
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Mission 21: Interdisciplinaq Technology Education

The importance of technological studies in the elementary school cannot be overemphasized.
Technology affects all aspects of human lives and will continue to be a dominant force in the future. It is
imperative that efforts be made to include technological studies throughout children's educational
experiences.

Through Mission 21, technology edutation in the elementary school is not only possible, but it can
be successful. Mission 21 enhances the elementary school curriculum through flexible problem-solving
activities that easily integrate with science, social studies, math, leinguage arts, health & physical education,
and an. Mission 21 is truly an interdisciplinary approach to technology education. Furthermore, Mission
21 motivates students to so;ve problems, think creatively, and make decisions about technology and the
future.

For More Information About Mission 21

Mission 21 is progressing through its developmental stages. Some materials are scheduled for
publishing and release by Fall 1990. In the meantime, all developmental work for Miesion 21 is taking
place at Virginia Polytechnic Institute and State University. To add your name to a mailing list to receive
notification of product availability or to ask questions about Mission 21, write or call:

Mission 21 Researrh Anocialat
Virginia Polytechnk Instkute & State University

Technology Education Alwyn, Area
334 Lane Hail

Blabbing VA 24061-0254
Mons (703) 231-4230

IINIIMMEND

The National Aeronautics and Space Administration sponsors a number of programs for teachers
and students. Furthermore, NASA centers contain a wealth of information and free materials for
classroom use. For more information about other NASA programs and materials, contact the NASA
center that serves your state or territory. Ste Table 2 on the following page.
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IF YOU LIVE IN

labia L. NASA Copier Education hymns 0111cers

CONTACT:

Alaska Artrona Mr. Garth A. Hull
California Hawaii Chief, Educational Programs Branch

Idaho Montana Public Affaks Office
Nevada Oregon Mail Stop DX1 204.7

Utah Washinvon NASA Ames Raearch Center
Wyoming Maffei Rekt, CA 04035

Phone (415) 694.5543

Connecticut Delaware Mr. Eha Bailey
Dist. of Columbia Maine Met Educational Programs
Maryland Massachusetts Pub !lc Affain Office (130)
New Hampshire New Jewry NASA Goddard Space Flight Cir.
New York Pennsylvania Greenbelt, M13 20771
Rhode Island Vermont Phone (301) 286-7207

Colorado Kansas Mr. James 0. Poindecter
Nebraska New Mexico Educational Specialist

North Dakota Ok Mom: Public Affairs Office (AP-4)
South Dakota Texas NASA Johnson Space Center

Houston, TX 77058
Phone (713) 483-8624

Virginia Islands Florida Mr. Raymond R. Carey, Chief
Puerto Rico Georgia Education & Awareness Blanch

Mail Code PA-EAB
NASA Kennedy Space Center
Kennedy Space Center, FL 32899
Phone (407) 867.4444

Kentucky North Carolina Mr. Roger Hathaway
South Carolina Virginia Education Specialist
West Virginia Mail Stop 154

NASA Langley Research Center
Hampton. VA 236654225
Phone (804) 864.3312

Illinois Indiana Dr. Lynn Bondurant. Chief
Michigan Minnesota Educational Services Office
Ohio Wisconsin Mail Stop 7-4

NASA Lewis Research Center
2I000 Brookpark Rood
aeveland, OH 44135
Phone (216) 433.5583

Mabarna Arkansas Mr. Jeff Ehasen
lows Louisiana Education Ortioer
Missouri Tennessee Public Main Mike

NASA Marshall Space Flight Ct.
Marshall Space Flight Center, AL 35812
Phone (205) 5444531
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IP YOi.1 LIVE IN... CONTACT:

Mississippi Dr. Mack R. Hening
Public Main Officer
NASA John Stennis Space Center
Stennis Space Center, MS 39529
Phonc (601) 688-3341

The Jet Propulsion Laboratory (JPL)
serves inquhits related to space and
planetarr exploration and other JPL
activities.

Mr. Philip D. Neuhauser
Manager, Education (180-205)
Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena, CA 91109
Phasic (818) 354-8592

My State or Country NASA CORE
Lorain County Joint Voc School
15181 Rom: $8 South
Oberlin, OH 44070
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