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Mars Unit Plan
Background Information
Name: Kimberly Boucher
Position: Math/Science Lab Teacher
School: Liberty Elementary School
Grades and Subjects Taught: Kindergarten through Fifth Grade/Math and Science
Types of Students I teach: The ethnicity of the student population consists of approximately 44% African-Americans, 46% Caucasians, 3% Hispanics, 7% multiracial and less than ½ % Asians, Indians, and Native Americans. The school averages approximately 700 students with approximately 63% on free or reduced meals. The student population has 7% identified as gifted, 21% are identified as served in the Early Intervention Program (EIP) while 8% are receiving special education services which include speech. 
The student population is impacted by the Fort Stewart Army installation. Many military families are constantly moving into and out of the area; therefore, Liberty Elementary School’s population is constantly changing. Approximately 50% of the student population transitions in and out of the school each year. Other factors influence the school’s population such as the significant number of children from single parent homes, the number of children that live with foster parents, and the number of children that live with extended family. Most of the students at Liberty Elementary live in rural communities that extend as much as 15 miles from the school. Many of these residents are affected by the lack of large industry in the county particularly the grass-root residents who live far below the poverty level. However, Ft. Stewart’s influence on the economy distorts the real level of living in the county and much of the poverty is unnoticed.
The construction of four new housing developments in the school’s zone has reduced the percentage of students on free and reduced meals. There is a gap between the income of the residents in these housing areas and the original area residents. Therefore, the culture of the school continues to change daily. Liberty Elementary is also home to the county’s emergency shelter for women and children. The shelter is located in Midway and the children from the shelter are bussed to Liberty Elementary School.
Other Relevant Information: Additionally, the statistics below are relevant to the school (P-5). Student attendance has improved over the past five years. The attendance for 2003 was 94%, in 2004 95%, in 2005 96%, in 2006 96%, in 2007 96.53%, in 2008 96.53%, 2009 97% and in 2010 96.53%. During the 2009 – 2010 school year, Liberty Elementary made Adequate Yearly Progress (AYP). Students made gains in Reading in 2nd grade and 5th grade levels and decreased in 1st grade, 3rd grade, and 4th grade on the CRCT (see the data chart on page 13). Mathematics increased in 2nd grade through 5th grade and decreased in 1st grade. Science increased in 5th grade and decreased in 3rd and 4th grades. Social Studies scores increased in 3rd, 4th and 5th grades (see the data chart on page 13). Students with disabilities maintained the same in passing math and they had a 11.4% increase in students passing Reading. Grade levels affecting AYP made a 1.4% increase in reading and a 4.5% increase in mathematics. On the Georgia Writing Assessments for fifth grade, seventy-two percent of the fifth grade students met or exceeded standards; a five percent increase.
Unit Outline
Objectives for this Unit: I want third grade students to use higher order thinking by using application, analysis, and evaluation to create student artifacts (Forehand, 2005). Students will compare and contrast a Mars habitat with an Earth habitat. Additionally, students will persuade others to take a voyage to Mars, accounting for negative aspects of such a trip. Harsh conditions that may be addressed include high winds, dry atmosphere, and lack of gravity and water. Students will conduct an inquiry activity for one of the lessons to better understand the impact wind has on soils. Students will gather Mars and Earth data using computer research on various NASA websites to develop details to support their persuasive travel brochures advertising a voyage to Mars. Computational math skills will be incorporated as students compute weight of objects on Earth and Mars. This computed data will be included in the travel brochures so potential passengers will know how much baggage they can board on their space shuttle rides to Mars. 
Standards for this Unit: Listed below are numerous science standards that this unit includes, but please note that this unit is cross-curricular, as well. This unit includes science, math, English-Language arts components (Georgia Performance Standards, 2004).
1. S3CS2. Students will have the computation and estimation skills necessary for analyzing data and following scientific explanations. 
a. Add, subtract, multiply, and divide whole numbers mentally, on paper, and with a calculator. 
c. Judge whether measurements and computations of quantities, such as length, weight, 
or time, are reasonable answers to scientific problems by comparing them to typical values. 
2.   S3CS4. Students will use ideas of system, model, change, and scale in exploring scientific and technological matters. 
a. Observe and describe how parts influence one another in things with many parts. 
b. Use geometric figures, number sequences, graphs, diagrams, sketches, number lines, maps, and stories to represent corresponding features of objects, events, and processes in the real world. 
c. Identify ways in which the representations do not match their original counterparts. 
3. S3CS5. Students will communicate scientific ideas and activities clearly. 
b. Make sketches to aid in explaining scientific procedures or ideas. 
c. Use numerical data in describing and comparing objects and events. 
d. Locate scientific information in reference books, back issues of newspapers and magazines, CD-ROMs, and computer databases. 
4. S3CS8. Students will understand important features of the process of scientific inquiry. 
Students will apply the following to inquiry learning practices:
b. Clear and active communication is an essential part of doing science. It enables scientists to inform others about their work, expose their ideas to criticism by other scientists, and stay informed about scientific discoveries around the world. 
c. Scientists use technology to increase their power to observe things and to measure and compare things accurately. 
d. Science involves many different kinds of work and engages men and women of all ages and backgrounds. 
5. S3E1. Students will investigate the physical attributes of rocks and soils. 
a. Explain the difference between a rock and a mineral. 
b. Recognize the physical attributes of rocks and minerals using observation (shape, color, texture). 
c. Use observation to compare the similarities and differences of texture, particle size, and color in top soils (such as clay, loam or potting soil, and sand). 
d. Determine how water and wind can change rocks and soil over time using observation and research.
6.  S3L1. Students will investigate the habitats of different organisms and the dependence of 
organisms on their habitat. 
7. S3L2. Students will recognize the effects of pollution and humans on the environment. 
a. Explain the effects of pollution (such as littering) to the habitats of plants and animals. 
b. Identify ways to protect the environment. 
• Recycling of materials and conservation of resources 
Timeline: The entire unit will take approximately three weeks, but can be extended if necessary. The first lesson will include students’ computer research over various NASA websites to gather data about the environmental conditions of Mars. It is anticipated that this activity will take approximately one week, and students will be encouraged to extend research time in the evenings at home. The second lesson in this unit will include an inquiry investigation to gain a better understanding of the impact that wind has on soil erosion and the formation of dunes and other soil configurations. This inquiry should take one day. The last lesson in this unit will incorporate math by having students use scales to measure weight of common objects on Earth  and converting those weights to ‘Mars weight’. Students will first visit the NASA website, Weight on Mars to get an idea of weight differences between objects. After, students will take weights of objects on Earth and convert them into Mars weight, using the rough estimate that objects are about 1/6th the weight on Mars (NASA’s The Weight Equation). Although there is a more accurate formula for converting Earth weight to Mars weight, this formula would be too advanced for third grade. We will spend approximately three days on weight conversions, but extended time will be given if needed.
Assessment(s): I will use both formative and summative assessments to evaluate students’ mastery of the lessons. Formatively, I will use open-ended teacher questioning and observation to monitor progress and provide individual and/or group assistance when needed. I will use a grading rubric to assess the summative performance task of designing a travel brochure to Mars. Because all three lessons will call for components to be included in the culminating activity, each of the skills will be summatively evaluated at the end of the unit.
Rationale: Each of the resources I chose will help my students better achieve the goals I have set forth in this unit because they contain academic, government, or organizational domains. In addition, the resources are directly aligned with the lesson objectives.




















Lesson 1
Standards: Listed Above
Essential Question: How can students use wind to create sand dunes? How can students recreate Mars’ geographical features as portrayed in illustrations and interactive panoramic views as captured by Mars missions?
Materials: sand, plastic tub/bucket, hair dryer, large plastic tarp, internet resources listed in reference page
Activity: Students will first use the blow dryer to simulate wind erosion. Students will then use the blow dryer to create dunes and other geographical features found in illustrations of the Mars’ terrain. 
Assessment: Outlined Above
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Lesson 2
Standards: Listed Above
Essential Question: How does the weight of objects on Earth compare with the weight of objects on Mars? 
Materials: internet resources listed in reference page, paper, pencil, calculator
Activity: Students will visit NASA’s website on Weight on Mars to familiarize themselves with weight differences of objects on Earth and Mars. Students will then use scales to take weights of common objects found in the classroom. Students will weigh the objects using metric and custom units of measure. Students will then convert the Earth weight of the objects and convert them into Mars weight. Students will input data into a table and include this table into their Mars travel brochure performance task.
Assessment: Outlined Above
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Lesson 3
Standards: Listed Above 
Essential Questions: Science – How can students use technology to conduct scientific research and make observations? English-Language Arts – How do details support main ideas? Why is it important to include a bibliographic citation for my research?
Materials: internet resources listed in reference page, computer or I Pad, envelopes, pencil, index cards, printer
[image: ]Activity: Students will conduct computer research over various NASA websites to gather data about the environmental conditions and geographical features of Mars. Students will use the envelope organizer and index cards to organize their ideas. Students will identify each envelope as a main idea and the index cards will include the details related to that main idea. Students will write the reference citation on the back of each index card and change cards when changing the reference source or main idea/detail(s). Students will analyze their research and create a travel brochure advertising Mars as a travel destination. 
Assessment: Outlined Above
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Remember that the ultimate reason for a travel brochure would be to sell the customer on a particular location rather than an alternative choice. Travel brochures are usually colorful, exciting, and tell the consumer about the best things the country, or in this case – planet, has to offer!
	Objectives
· Brochure is colorful and exciting; it is well designed with little white space. 
· It includes information about demographics, climate, It includes information on at least three major geographical features. 
· It includes information on weight restrictions for space travel and at least five mathematical conversions between Earth and Mars weight. 
· It includes information on wind erosion and sand dunes on Mars. 
· It includes three pictures of the planet’s geographical features.
· It provides information on weather and average temperature of that planet. 
· It provides recommended methods of travel to use to arrive in that planet as well as the amount of time it would take to get there.
· It includes safety precautions for visitors.

	Score 4 
	Brochure meets all eight objectives.

	Score 3
	Brochure meets at least six of the objectives.

	Score 2
	Brochure meets at least four of the objectives.

	Score 1

	Brochure meets at least two of the objectives.



	
	






References

Age of Virtual Exploration & the Human Robotic Exploration. Retrieved on March 16, 2012, 
from http://beamartian.jpl.nasa.gov/welcome

Forehand, M. (2005). Bloom's taxonomy: Original and revised. In M. Orey (Ed.), Emerging 
perspectives on learning, teaching, and technology. Retrieved March 16, 2012, from http://projects.coe.uga.edu/epltt/

Georgia Department of Education. Georgia Performance Standards. Retrieved on March 16, 
2012, from https://www.georgiastandards.org/Standards/Georgia%20Performance%20Standards/ThirdGradeApproved7-12-2004.pdf 

Interactive Mars Habitat. Retrieved on March 16, 2012, from http://www.exploremarsnow.org/

2011-2012 Liberty County School System. Comprehensive School Improvement Plan. 
(December 2010).

Mars for Kids. Retrieved on March 16, 2012, from http://mars.jpl.nasa.gov/participate/funzone/ 

Rovers in the JPL Mars Yard. Retrieved on March 16, 2012, from 
http://mars.jpl.nasa.gov/msl/multimedia/interactives/marsyard/ 

National Aeronautics and Space Administration. The Weight Equation. Retrieved on March 16, 
2012, from http://exploration.grc.nasa.gov/education/rocket/wteq.html

image4.png




image5.gif




image1.wmf

image2.jpeg




image3.png
abject:

weight

object
weight





