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Statement of purpose

How old would you be on another planet?  To calculate this one needs an understanding of our solar system, orbital paths of planets, how we measure time on earth, and how this differs from planet to planet.  Math skills are required to complete the computations to determine age on other planets.  This lesson also requires students to graph their results and present data on a number line.  Although math skills and the science readings were taught separately the first week, math and science were integrated for week two and three.  Students will use math skills to complete science work sheets and quizzes, and handouts and chapter tests.  Rather than just rote memorization of math facts, students will use their skills to problem solve. 

The lesson was modified form the original plan.  Students were to determine how much they would weigh on another planet, however all students in that class were released within a week of one another other.  The new group of students was arrested together.  This required modifying and adapting the lesson material.  All students in both classes have Emotional or Specific Learning Disabilities.  All students have been truant from school for almost a year.  The lesson was tiered to meet the needs of these students in order to be developmentally appropriate (Kottler, Zehm, & Kottler, 2005).  The lesson will fuel an interest in astronomy and allowed students to apply mathematics outside of the math class. 

Desired Results

The title of this unit is, “How old would you be on another planet?”  It is a three-week unit.  Week one is be a pre assessment of mathematic skills and background reading in the science textbook, reviewing the scientific method.  The standards addressed include Mathematics, Science, and Language Arts. 
Standards addressed by this unit include Mathematics S1C1PO1-3, S1C2PO1-5, S1C3PO1-6, and S1C4PO1-5.  Earth and Space standards include S6C3PO1-6.  Language Arts Standards include S2C1PO1-4, S2C2PO1-6, S2C3PO1-4, S2C4PO1-4, and S2C5PO1-4.

Essential questions addressed and presented by this unit will carry over throughout the year.  Students will discover how mathematics is interrelated with science, and how to apply math skills to problem solve.  Measurement skills, multiplication, and graphing are all part of science.  These skills are used to determine and interpret data, as well as to present the data.  Unit questions branching from essential questions were primarily about the solar system, planets, orbital paths, and the creation of the universe.  As an enrichment, students were introduced to how we will calculate their weight on another planet, how to calculate the diameter and radius of a planet as well as the speed of light.

Acceptable Evidence

Students will be assed throughout the Unit.  Stiggins (2005) writes about the importance of  mathematic assessment,  “In other words, because we can’t just lift the tops off students’ heads and look inside to see if math problem-solving proficiency is in there, we administer an assessment in the form of  several math problems to gather evidence of proficiency from which we infer mastery of the desired achievement” (p.68).  A pre assessment will be given during week one to determine mathematics skills.  Assessments will be informal as well formal.  Shadowing students as they, work will allow informal assessing.  Informal class discussion will also serve as an assessment.  Each chapter in the science textbook includes a mini quiz as well as a final chapter quiz.  The quizzes will be completed together, as a class, informally.  Chapter tests will serve as our formal assessment for each science and math units.  

The final assessment will be based on how well students completed the “How old will I be on another planet?” worksheet.  Grades will be based on a teacher created rubrics.  The rubrics will include categories for participation, following the scientific method, as well writing skills. 

Students will demonstrate what they have learned throughout the three-week unit on a daily basis.  Students will be questioned for understanding, and shadow group work.  Worksheets from EDHELPER, multiplication worksheets, trivia games, the final presentation of their worksheet, and journaling will serve as evidence of what they have learned, what further questions they have, and suggestions for other space-math related projects they would like to work on. 

Learning Experience and Instruction:

Lesson objectives are aligned according to Blooms Taxonomy (Burns 2004).  All six levels are addressed: knowledge, comprehension, application, analysis, synthesis, and evaluation.  Measurable lesson objectives will include student knowledge as evidenced by memorization of multiplication facts, recalling information about the solar system and their planet and the ability to describe and write about their planet in a descriptive essay.  Comprehension will be measured as students as students write their essays, present their worksheets and work together in groups.  Application of information will be measured as students use mathematic skills to solve the problem to determine their age on other planets and to complete quizzes, finals, and informal assessments.  Analysis of what each student has learned will be presented in their essay and drawing.  Synthesis of the unit material will be measured through the essay and drawing as well.  Evaluation is measured throughout the unit through formal and informal assessments, handouts, quizzes, and informal discussions.

List of materials are as follows: Ed Helper Handout on Solar System, Ed Helper Handouts on each planet picked by a student, colored pictures as examples of each planet, DVD: National Geographic "A Journey Top the End of The Universe", DVD: National Geographic "A Travelers Guide to the Planets", Text Book: Pearsons Pre Algebra, Text Book: Concepts and Challenges in Earth Science, Promethean Board, Spaceopoly Game, multiplication fact work sheets, “How old would I be on another planet” worksheet, markers, and colored pens. 
In conclusion, this lesson plan is level appropriate for my students.  It is aligned to state science, mathematics, and writing standards.  Math and science are integrated throughout the three-week unit.  Problem-solving skills will be taught and reinforced.  Students will be able to understand the problem presented, develop, and carry out an action plan, guided by the worksheet, and check that solutions are reasonable and accurate through group activities and teacher led discussions.
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	LESSON PLAN

	Summary: 
	Science: Students will learn about our solar system.  This includes planets, orbits, and rotational periods.  Students will use this knowledge as well as their math skills to calculate their age on a planet of their choice.

The way we measure time on Earth is related to the orbital period around the Sun as well as Earth's rotation on its axis.

Time permitting and student ability: Calculate their weight on a planet of their choice.

Math: Students will review multiplication skills 1-12, graphing skills, and number lines.  Students will use skills to calculate how old they would be living on a planet of their choice.  Results will be graphed.
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	Grade/Level: 
	6-8, ESS/ED Group
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	Time Required: 
	Three week Unit

Week One
Monday & Tuesday: Science - Unit 1 (Pages 2-18) Scientific Skills and Methods, including quiz and Chapter Test. (2 periods).  Math – Multiplication, Division, graphing and number line assessment tests.

Wednesday & Thursday: Science -Unit 15 (Pages 304-326) Exploring Space, including quiz and Chapter Test (2 periods).  Math – Chapter 1 – Chapter 2 Review of Whole Numbers, Number Expressions, Equations, and Properties (pages 2-58).

Friday: Science -DVD - National Geographic "A Travelers Guide to the Planets".  Math – “Timez Attacks” computer game.

Week Two
Monday & Tuesday: Science -Unit 16 (Pages 328-348) The Solar System, including quiz and Chapter Test (2 periods).  Math – Chapter 11, Integers (pages 273-296).

Wednesday & Thursday: Science -Unit 17 (Pages 328-372) Motions Of The Earth, including quiz and Chapter Test (2 periods).  Math – Chapter 12 – 13 Integers and Algebra, The Coordinate Plane (pages 298-338).

Friday: Science -DVD -National Geographic "A Journey Top The End of The Universe".  Math – “Timez Attacks” computer game. 
Week Three
Monday: Science -Student picks a planet.  EDHELPER handout/worksheet on planet, EDHELPER handout/worksheet on Solar System.  Complete EDHELPER worksheet on Solar System and planet.  Math – review and correct math on handouts, 50-question multiplication Quiz.

Tuesday:  Science -Handout: Your Age On Different Planets.  Instructions given.  Groups formed.  Questions 1-11.  Math – review and correct math on handouts.

Wednesday: Science -Handout: Your Age On Different Planets.  Questions 12-16.  Drawing of planet.  Class discussions, share results, go over work sheets.  Math – review and correct math on handouts.

Thursday: Science -10 question written quiz on solar system.  Space Trivia game, teacher versus students.  Student’s journal their learning experience in math and science, as well as explain systematically how they determined how much they would weigh on their planet.  Math – journal learning experience and how multiplication, graphing, and number lines were used to represent data.

Friday: Science -Spaceopoly Board Game, DVD: Red Planet or Mission To Mars.  Math – “Timez Attacks” computer game.
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	Subject(s): 
	Art, Language Arts (English), Mathematics, Reading, Research, Science, Special Education
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	Notes: 
	Check with Lt. about movies.  DN is to sit facing me due to tagging.
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	STANDARDS AND KEY CONCEPTS

	  
	Standards addressed by unit:
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AZ- Arizona Academics Standards
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• Subject : Science
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• Subject/ Grade/ Domain : GRADE 6
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• Strand : Strand 1: Inquiry Process
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• Concept: Concept 1: Observations, Questions, and Hypotheses
Formulate predictions, questions, or hypotheses based on observations.  Locate appropriate resources.
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 Performance Objective PO 1.  : Differentiate among a question, hypothesis, and prediction.
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 Performance Objective PO 2.  : Formulate questions based on observations that lead to the development of a hypothesis.
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 Performance Objective PO 3.  : Locate research information, not limited to a single source, for use in the design of a controlled investigation.
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• Subject/ Grade/ Domain : GRADE 7
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• Strand : Strand 6: Earth and Space Science
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• Concept: Concept 3: Earth in the Solar System
Understand the relationships of the Earth and other objects in the solar system.
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 Performance Objective PO 6.  : Explain the relationship among common objects in the solar system, galaxy, and the universe.
[image: image32.png]



• Subject/ Grade/ Domain : HIGH SCHOOL
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• Strand : Strand 5: Physical Science
[image: image34.png]



• Concept: Concept 2: Motions and Forces
Analyze relationships between forces and motion.
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 Performance Objective PO 11.  : Using the Law of Universal Gravitation, predict how the gravitational force will change when the distance between two masses changes or the mass of one of them changes.
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• Subject : Mathematics
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• Subject/ Grade/ Domain : GRADE 8
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• Strand Strand 1: Number Sense and Operations
Every student should understand and use all concepts and skills from the previous grade levels.  The standards are designed so that new learning builds on preceding skills and are needed to learn new skills.  Communication, Problem-solving, Reasoning & Proof, Connections, and Representation are the process standards that are embedded throughout the teaching and learning of mathematical strands.
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• Concept Concept 3: Estimation
Use estimation strategies reasonably and fluently.
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 Performance Objective PO 1: Solve grade-level appropriate problems using estimation.
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 Performance Objective PO 2: Use estimation to verify the reasonableness of a calculation (e.g., Is 32 the square root of 64?).
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 Performance Objective PO 4: Verify the reasonableness of estimates made from calculator results within a contextual situation.
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• Subject : Mathematics (2008)
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• Subject/ Grade/ Domain : Grade 6
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• Strand : Strand 1: Number and Operations
[image: image50.png]



• Concept: Concept 3: Estimation
Use estimation strategies reasonably and fluently while integrating content from each of the other strands.
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 Performance Objective: PO 2.  Make estimates appropriate to a given situation and verify the reasonableness of the results.
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• Subject/ Grade/ Domain : Grade 8
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• Strand : Strand 4: Geometry and Measurement
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• Concept: Concept 4: Measurement
Understand and apply appropriate units of measure, measurement techniques, and formulas to determine measurements.
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 Performance Objective: PO 1.  Solve problems involving conversions within the same measurement system.
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• Subject/ Grade/ Domain : Grade 3
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• Strand : Strand 1: Number and Operations
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• Concept: Concept 2: Numerical Operations
Understand and apply numerical operations and their relationship to one another.
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 Performance Objective: PO 2.  Create and solve word problems based on addition, subtraction, multiplication, and division.
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 Performance Objective: PO 6.  Describe the effect of operations (multiplication and division) on the size of whole numbers.
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• Subject/ Grade/ Domain : Grade 5
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• Strand : Strand 4: Geometry and Measurement
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• Concept: Concept 4: Measurement
Understand and apply appropriate units of measure, measurement techniques, and formulas to determine measurements.
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 Performance Objective: PO 2.  State an appropriate measure and degree of accuracy in a given context.
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	Understandings: 
	Rotational and orbital period of the Earth.  How long is day?  How long is year?  Why?

Each planet has a different rotational period as well as an orbital period.  Years are based on the orbital length of the planet and this is determined by the distance of the planet from the Sun.  Other factors include planet shape, mass, density.
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	Essential Questions: 
	How old would you be on Mars?  What about Neptune?  Would you be older?  Younger?  Why?  What forces determine the orbital period of a planet?  How long is a day on Mars?  A year on Venus?  Why do you think this?
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	Knowledge and Skills: 
	Reading at 6th grade level, ability to follow written and verbal directions, Basic art skills.  Addition, Subtraction, and Multiplication skills.
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	PERFORMANCE TASKS AND ASSESSMENT

	Performance Task(s): 
	Each student wills hypothesis how much they weigh and how much the other students weigh.  We will then go to medical and each student will be weighed.

Each student will form a hypothesis on how much they would weigh on the planet of their choice.

Informal group discussions.
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	Performance Prompt(s): 
	Summarize what you have discovered about your planet, how your weight differs, orbital periods, and rotational periods of your planet.  What does Mass mean?  How do we find Mass?  How are Mass and weight different?
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	Unit Rubrics: 
	Rubrics 

1. How Much Will I Weigh On Another Planet
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	Other Assessment Evidence: 
	Text Book Check and Review in each Unit.  Unit Chapter tests.

EDHELPER handout worksheet.
Check for understanding during project.

Age On Different Planets handout.
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	RESOURCES
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	Resources: 
	Materials and resources:  
Ed Helper Handout on Solar System
Ed Helper Handouts on planet each student picks
colored pictures as examples of each planet
DVD: National Geographic "A Journey Top the End of The Universe".
DVD: National Geographic "A Travelers Guide to the Planets".
Text Book: Pearsons Pre Algebra

Text Book: Concepts and Challenges in Earth Science
Promethean Board 
Spaceopoly Game
Markers, colored pens 

The number of computers required is one per student.


	How Much Will I Weigh On Another Planet Rubrics
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Needs Work 
Approaches 
Meets 
Exceeds 
Score/ Level
Considers Methodology  

Does not include reference to how observations or measurements were made and when queried, cannot speculate and or cite possible ways.  

Does not include reference to how observations or measurements were made and when queried, can speculate, but has little knowledge of the process.  

Shows knowledge of or reference to how observations or measurements were made when queried, but does not include and does not offer ways to test results.  

As a matter of course, includes reference to how observations or measurements were made to validate or question data cited.  Proposes ways to test or predicts results.  

 

Logical Consistency   

Right or wrong, the explanation shows poor understanding of the process or issue and has misapplication of principles and evidence.  

Right or wrong, the explanation is not well supported by principles, evidence and/or these may be applied without complete understanding  

Right or wrong, the explanation integrates most principles, evidence, known to author(s), but has omissions and inconsistencies.  

Right or wrong, the explanation integrates all principles, evidence, known to author(s) in a logically consistent way.  

 

Generalizes Explanation  

No extension beyond specific explanation or extension is outside of the boundaries of science.  

Little extension of explanation to other situations or phenomena or speculation is inappropriate, and or unsupported.  

Speculates on a wider application of explanation, but does not apply to specific situations or phenomena.  

Attempts to use explanation to make predictions in different situations.  E.G., "If this is right, then maybe it’s how … works.”  

 

Scientific Method  

Is unsure of the question and the answer.  Recites an answer with little understanding of its meaning or need for supporting evidence.  

Starts with a question, proposes the answer, but is unable to support the answer and cannot cite valid evidence.  

Starts with a question, proposes the answer supported by valid scientific evidence, but does not consider multiple answers or tests.  

Starts with the question, proposes multiple answers, confirms or denies each with valid evidence, proposes tests for remaining potential answers.  

 

Use of Numerical Data  

Relevant data not cited or cited erroneously.  Units are not accurate and values are not consistent with general explanation.  

Some data cited are inaccurate or have inappropriate units.  No attention to size of values.  Important omissions.  

Data cited are accurate and have appropriate units.  For some data, the citation shows poor understanding of size of values.  Minor omissions.  

Data cited are always accurate and always have appropriate units.  The citation indicates understanding of size of values.  

 

Final Draft/Publication  

Final draft shows little evidence of editing and revision.  Writer takes little pride in published work.  

Final draft shows some evidence of editing and revision.  Writer takes some pride in published work.  

Final draft shows clear evidence of editing and revision.  Writer takes pride in published work.  

Final draft shows clear evidence of thoughtful editing and revision.  Writer takes exceptional pride in published work.  

 

Pre-writing (Outline, Notes, Graphic Organizer)  

Does not utilize pre-writing process or makes only a cursory attempt to brainstorm, plan, or organize thoughts.  

Uses only one pre-writing strategy.  Pre-writing is usually only minimally connected to later written work.  

Uses multiple pre-writing strategies to form a strong foundation for later written work.  

Makes exceptional use of multiple pre-writing strategies.  Pre-writing forms a strong and clear foundation for later written work.  

 

Drafting  

Requires excessive guidance and prompting from teacher.  Is unable to write independently.  Written work is usually short, with few details or creativity.  

Requires occasional guidance and prompting from teacher to write independently.  Written work is inconsistent, but sometimes demonstrates detail, depth, and creativity.  

An independent writer who requires little guidance or prompting from teacher to write.  Written work is usually detailed and creative, exploring topics in depth.  

Requires no guidance or prompting from teacher to write independently.  Written work is unusually creative and detailed.  Student enjoys writing.  

 

Attitude  

Shows no enthusiasm for or commitment to the writing process.  

Shows some enthusiasm for and commitment to the writing process.  

Usually shows enthusiasm for and commitment to the writing process.  

Shows exceptional enthusiasm for and commitment to the writing process.  

 

Revision  

Student resists the revision process, making few or no changes from first to final draft.  

Student makes minor revisions when necessary.  Accepts some constructive criticism from teacher; is reluctant to accept feedback from peers.  

Student accepts constructive criticism well from peers and teachers and often comes up with creative and appropriate revision ideas of his/her own.  Progressive drafts show improvement.  

Student makes full use of the revision process, soliciting and accepting constructive criticism from peers and teachers and implementing his or her own ideas for revision.  Effects creative and appropriate revisions that result in marked improvements in subsequent drafts.  

 










