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Introduction

This booklet presents a bricf overview of Mission 21, a Virginia Polytechnic Institute and State
University project fundad by the National Aeronautics and Space Administration (NASA) to promote
technological literacy in the elementary school classroom. Funded since 1985, Mission 21 has enabied
graduate research associates to work with elementary school teachers in the Commonwealth 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 technoiogy 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 The study of the application of knowledge, creativity, and other resources
to solve practical problems and thereby extend human potential.

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

Technological Literacy "The competency 10 locate, sort, analyze and synthesize information that

relates to achieving practical purposes through efficient action.”
Loepp, F. (1986). Technological literacy: An educan.=al challenge. Technology

The changes occuring in current technology

Technology assessment as a method of influencing the choice of

future technologies.
Nazional Science Board Commissions on Precollege Education in Math, Scier ce and
Technology. (1983). Educating amevicgns for the 213t cennary, A report to the
american people and the nasional school board, Washington, DC: Author, p. 74.

Educarion Sy nposium VIII Proceedings. Blacksburg: Virginia Polymfwc Institute &
Seate University, p. 37.
A Technologically 0 The historical role of technology in human developmen:
Literste Person o The relationship between technological decisions and human values
Understands... 0 The benefits and risks of choosing technologies
o
0
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Micsion 21: A Rationale

People depend on technological developments to simplify their lives and contribute 1o solving
problems. Technology mskes 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 prcvides 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 techology that have improved the American
standard of living and opened a new frontier in space?



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 technology 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
aggressive role in the promction of technological literacy in America’s schools. Through Operation
Liftoff, NASA made a8 commitment to becoming more invoived in the development and dissemination of
educational materials that focus on the elementary school community. This initiative was designed 10
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 emphasizisg creativity and
problem-solving. The teacher resource guides:

L Establish a feasible framewnrk 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 tesching about technology
through problem-soiving themes.

() Encourage teachers to use available resources to enhance the curriculum and promote

techuological literacy.



° 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’ understanding of the technological world.

Each resource guide contains four problem-solving themes with sample problem-solving activitics.
To aid in implementation, teacher hints, resource listings for printed and audio-visual materials, and
teaching aids (sample handouts, overhead transparency masters, etc.) are aiso 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
materiais.

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 pan of existing subjects in
the elementary program. See Table | for a listing of the problem-solving themes for each grade level.

Table 1. Problem-Solving Themes

Grades 1-2 Grades 34 Orades 5-6

Transportation Machines Communication

Explore Discovery Space Colonization
Design Community Invention

Space Connections Energy and Matter

The program js designed to ercourage 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-Solving Model for Grades 3-4
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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 decisivns regarding an optimum solution to the problem.

In Mission 21, all design briefs 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 Briefs

Documenting Students’ 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 siudents 1o
record information and document their research and problem-solving strategy. The purposes of a folio
are to:

o Show 8 lineage 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’ {deas which can assist them in planning better solutions, recalling
information and specifications, and developing the optimum solution to the problem.

10



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

greatly in complexity and format, folios serve one primary function --
u Teachers are encouraged to provide students with a

variety of materials o assist them in preparipg folios.

Figure 4. Sample Folio Formats
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Mission 21: Interdisciplinary 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 tecanological studies throughout children’s educational

experiences.

Through Mission 21, technology education in the elementary school is not only possible, but jt can
be successful. Mission 21 enhances the elementary school curriculum through flexible problem-solving
activities that easily integrate with science, social studies, math, language arts, health & physical education,
and art. Mission 21 is truly an interdisciplinary approach to technology education. Furthermore, Mission
21 motivates students to soive 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 Mission 21 is taking
place at Virginia Polytechnic Institute and State University. To add your name to a mailing list to receive
notification of product availabllity or to ask questions about Mission 21, write or call;

7—..‘-—.

Mission 21 Research Associates
Virginia Polytechnic Institute & State University
Technology Education Program Area
334 Lane Hall
Blacksburg, VA 24061-0254
Phone: (703) 231-4250

The National Aeronautics and Space Administration sponsors a numbers of programs for teachers
and students. Furthermore, NASA centers contsin 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. See Table 2 on the following page.

10
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Tabls 2 NASA Center Educaticn Programs Officers

IF YOU LIVE IN... CONTACT:
Alaska Arizons Mr. Garth A Hull
California Hawail Chief, Educstional Programs Branch
Idaho Montans Public Affairs Office
Nevada Oregon Mail Stop DXI 204.7
Utah Washington NASA Ames Rasearch Center
Wyoming MolTet Fleld, CA 9403S
Phone: (415) 694.5543
Connecticut Delaware Mr. Elva Bailey
Dist. of Columbia Mzine Chief, Educations! Programs
Maryland Massachusetts Public Affairs Office (130)
New Hampshire New Jerscy NASA Goddard Space Flight Ctr.
New York Pennsylvania Greenbelt, MD 20771
Rhode Island Vermont Phone: (301) 286-7207
Colomado Kansas Mr. James D. Poindexter
Nebraska New Mexico Edveationat Specialist
North Dakota Oklahom: Public Affsirs Office (AP-4)
South Dakote Texas NASA Johnson Space Center
Houston, TX 77058
Phone: (713) 4838624
Virginia Islands Florida Mr. Raymond R. Corey, Chief
Puerto Rico Georgia Educstion & Awareness Branch
Mail Code PA-EAB
NASA Kennedy Space Center
Kenaedy Space Center, FL. 32899
Phone: (407) 8674444
Kentucky North Carolina Mr. Roger Hathaway
South Carolina Virginis Education Specialist
West Virginia Mail Stop 154
NASA Langley Research Center
Hampion, VA 23665-5228
Phone: (B04) 864-3312
Hilinois Indiana Dr. Lynn Bondurant, Chief
Michigan Minnesota Educational Services Office
Ohio Wiscoasin Mail Stop 74
NASA Lewis Research Center
21000 Brookpssk Road
Cleveland, OH 44135
Phone: (216) 433-5583
Alabams Arkansss Mr. Jefl Ehmen
lowa Louisians Education Officer
Missouni Tennessee Public Affsirs Office

NASA Marshall Space Flight Ct.
Marshall Spsce Flight Center, AL 35812
Phone: (205) 544-6531
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IF YOU LIVE IN..

CONTACT:

Dr. Mack R. Herring

Public Affairs Officer

NASZ. John Siennis Space Center
Stennis Space Center, MS 39529
Phone: (601) 688-3341

The Jet Propulsion Laboratory (JPL)
setves inquiries related to space and

Mr. Phillip D. Neuhauser
Manager, Education (180-205)

planetary exploration and other JPL Jet Propulsion Laborstory
activities. 4800 Oak Grove Drive
Pasadena, CA 91109
Phone: (818) 354-8592
Any State or Country NASA CORE

Lorsin County Joint Voc Schoo!
15181 Routt $8 South
Oberlin, OH 44070
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