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“NASA Vision for Space Exploration”
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OBJECTIVES:


1. Students and teachers will learn the NASA Vision for Space Exploration.


2. Students and teachers will compare and contrast Earth, Moon, and Mars

3. Students and teachers will construct scale models of Earth, Moon, and Mars        system.

4. Students and teachers will develop an understanding of technology needed to explore        new worlds beyond Earth

GRADE LEVEL:  4th – 8th Grades

CLASSROOM TIME NEEDED:  One class period (45-50 minutes)

NATIONAL EDUCATION STANDARDS ADDRESSED:
Science –

Science as Inquiry


abilities necessary to do scientific inquiry


understanding about scientific inquiry


Physical Science



position and motion of objects


Earth and Space Science



objects in the sky



earth in the Solar System

Life Science



organisms and environments



diversity and adaptations of organisms

Mathematics – 

Number and Operations 


compute fluently and make reasonable estimates


understand numbers, ways of representing numbers, relationships among 
numbers, and number systems

Problem Solving


build new mathematical knowledge through problem solving 


apply and adapt a variety of appropriate strategies to solve problems


Connections


recognize and apply mathematics in contexts outside of mathematics.

Technology - 


The Nature of Technology


students will develop an understanding of the characteristics and scope of 
technology.

Technology and Society                                                                          


students will develop an understanding of the role of society in the development                 and use of technology
DESCRIPTION:

The NASA Vision for Space Exploration is a driving component of NASA’s dedication to Science, Technology, Engineering, and Mathematics education. This activity will address this vision and help students and teachers better understand our Earth, Moon, and Mars system and the requirements needed to expand the exploration and understanding these celestial bodies. Students and teachers will develop and construct simple scale models of this system. These scale models will help them better understand the importance of science, technology, engineering, and mathematics education to accomplish the goals of the NASA Vision for Space Exploration.

MATERIALS NEEDED:

• 6” (or smaller) diameter round balloons (two)


• Earth globe (inflatable or classroom globe)


• @20 meters of string or yarn


• NASA Solar System Lithograph Set (LS-2001-08-002-HQ)


• NASA Exploring the Moon curriculum guide (EG-1997-10-116-HQ); 


  activity pages 25-32
PROCEDURES:
1. Discuss the NASA Vision for Space Exploration with the students. Discuss how this vision may affect the students as they graduate high school and college. Information on this Vision can be found at www.nasa.gov/mission_pages/exploration/main/index.html
2. Show NASA images of the earth, moon, and Mars from the NASA Solar System Lithograph Set. Discuss the comparisons and contrasts of each celestial body.

3. Using the “Fast Facts” on the reverse of the Earth, Moon, and Mars images of the NASA Solar System Lithograph Set, compare the diameters of each body.

4. Calculate how many times smaller is the moon than Earth. Record this measurement on the student page.

5. Calculate how many times smaller is Mars than Earth. Record this measurement on the student page.
6. Demonstrate how using π and diameter, you can calculate circumference: C = π • d. Using this formula, calculate the actual circumferences of the earth, moon, and Mars. Record the data on the student sheet.

7. Wrap a piece of string or yarn around the equator of the earth globe one complete circumference and cut. This piece of string represents the scale circumference of our earth.

Have students hypothesize the scale size of the moon and Mars based on the earth scale.

8.  In step #4, it was determined that the moon was about 4 times smaller than the earth. Using the earth’s circumference string, fold it into equal fourths. This represents the circumference of the moon. Have a student inflate a small balloon to that diameter and tie end in a knot. You now have a moon model on the same scale as the earth.
9.  In step #5, it was determined that Mars was about 2 times smaller than the earth. Using the earth’s circumference string, fold it in half. This represents the circumference of Mars. Have a student inflate a small balloon to that diameter and tie end in a knot. You now have a Mars model on the same scale as the earth.

10. The earth globe, moon balloon, and Mars balloon now show proper scale size relationship between the celestial bodies. Have the students discuss if this is what they hypothesized it to be.

11. Using the same scale, have students theorize how far apart should the Earth globe, moon balloon, and Mars balloon should be placed apart to represent the actual distances.

12. Using the “Fast Facts” on the reverse of the Earth, Moon, and Mars images of the NASA Solar System Lithograph Set, Record the distance between Earth and the moon. Next, determine and record the distance between Earth and Mars.

13. Calculate how many Earth circumferences would equal the distance from Earth to the moon (@10 times). Record this data on the student sheet.

14. Using the data in procedure #13, wrap string around the Earth globe the proper number of times. Having one student hold the Earth globe and another student hold the moon balloon, unwrap the string around the Earth globe and demonstrate the actual scale distance from Earth to the moon. Discuss this scale measurement with the students (on this same scale, the ISS and Space shuttle orbits the earth @ 9mm from the surface of the globe).

15. Have the students hypothesize how many times the string would need to be wrapped around Earth’s equator to equal the scale distance from Earth to Mars (answer = 6000 times).

ASSESSMENT / EXTENSION:
1. Have the students calculate the Earth circumferences that equal the scale distances to the other planets in our solar system and the nearest star to our sun, Proxima Centauri.

2. Have student discuss reasons why humans have not visited other planets yet. What would be needed to accomplish this?

Earth circumferences beyond Mars

Earth to Jupiter = 628,000,000 km = 15,700 x Earth circumference

Earth to Saturn = 1,280,000,000 km = 32,000 x Earth circumference

Earth to Uranus = 2,750,000,000 km = 68,600 x Earth circumference

Earth to Neptune = 4,350,000,000 km = 108, 500 x Earth circumference

Earth to Pluto = 5,850,000,000 km = 145,900 x Earth circumference

Earth to Proxima Centauri = 25,800,000,000,000 km = 643,712,570 x Earth circumference
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Student Data Sheet

1.  Using the information from the NASA Solar System Lithograph Set, record the following:

Diameter of Earth (km)


Diameter of the moon (km)


Diameter of Mars (km)


2.  Using the formula, circumference = π • d, calculate the following:

Circumference of Earth (km)


Circumference of the moon (km)


Circumference of Mars (km)


3. How many times smaller is the moon from Earth?

4. How many times smaller is Mars from Earth?

5. What is the distance of the moon from Earth (km)?

6. What is the distance of Mars from Earth (km)?


7. Using the formula, moon distance / Earth circumference, how many Earth     circumferences equal the distance to the moon?

    estimate


    actual


8. How many Earth circumferences equal the distance to Mars?

    estimate


    actual
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