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  Jefferson County High School Lesson Plan Gravity [image: image2.png]




	Teacher:  Veronica Sussmane

	Grade/Subject:  Grade 9 Physical Science

	Unit: Newton’s Laws of Motion

	Lesson Title:  Gravity


	STATE STANDARD(S)
	Identify what you want to teach.  Reference State, Common Core, ACT College Readiness Standards, and/or State Competencies.

	CLE 3202.4.1 Explore the difference between mass and weight.

CLE 3202.4.2 Relate gravitational force to mass.

CLE 3202.Math.2 Utilize appropriate mathematical equations and processes to solve basic physics problems.

CLE 3202.Inq.1 Recognize that science is a progressive endeavor that reevaluates and extends what is already accepted.

	LESSON OBJECTIVE
	Clear, Specific, and Measurable – NOT ACTIVITIES

Student-Friendly:  "The student will…"

Explicitly Stated for Students

	Today you will….

1. Describe gravity.

2. Explain the relationship between weight and mass.

3. Compare and contrast planet characteristics to derive a reason for gravitational force.

4. Investigate your hypothesis by calculating your weight on each planet.
5. Summarize your findings and predict your weight on other planets.

	ASSESSMENT/EVALUATION


	Measures Student Mastery In More Than Two Ways

Aligned with the Lesson Objective

Includes Measurable Formative and Summative Assessments

Requires Written Task

	Formative: 

· Teacher questions throughout lesson

· Teacher monitors student completion on worksheet

· How students calculate and complete weight chart 

· Teacher questions throughout the lesson
· How students form hypothesis and use their data to prove  or disprove hypothesis
Summative:

· Short paragraph at end of lesson

· Prediction of weight on star clusters
· Include questions about this lesson in next lesson’s bell ringer questions
· Include questions about this lesson in chapter test

	MATERIALS
	Aligned with the Lesson Objective

Rigorous & Relevant

	· Calculator

· Projector and computer

· White board and markers

· Prepared student worksheets

· PowerPoint notes

· Internet sources 



	ACTIVATING STRATEGY
	Hook

Essential Higher Order Question(s) 

Activates Prior Knowledge

Real-World Connections

	Bell ringer: (5-7 minutes)
1. On Earth how could you judge up from down?

2. Predict the weight if a scale floated by an astronaut in space and he stood on it. 
Students will write their answers on their bell ringer sheet.  Teacher will call on volunteers and review answers with class while activating prior learned concepts


	INSTRUCTIONAL PLAN
	Step-by-Step Procedures and Times

Modeling Strategy – “I Do”

Planned Questioning (Knowledge/Comprehension, Application/Analysis, Creation/Evaluation) 

Multiple Thinking and Problem Solving Strategies 

Grouping Strategies

Differentiated Instructional Strategies to Provide Intervention & Extension

	Review agenda (1 minute)
Bell ringer: refer to activating strategies (5-7 minutes) 
Note taking:  (10-15 minutes) Whole group 

Students will use note taking graphic organizer to record notes from presentation on PowerPoint
During this time teacher will be calling on volunteers and random students to answer questions presented by teacher.

1. Explain what happened in this animation you just watched?

2. Predict what happens to your mass if your weight decreases?

3. Theorize how much your weight changes as you move across our solar system?

4. What does this weight change depend on?

5. What if Scenario: you are near Pluto and put a scale underneath you, what would the scale read?  

6. What if Scenario: you are near Pluto and put a scale underneath you, is the scale weightless?  Is the scale mass-less?

Watch and discuss video on activities in space (5 minutes)

Investigate and calculate weight:  (10-15 minutes)  Whole group

· Students will use prepared worksheet to follow along with presentation on PowerPoint.  During this time teacher will be monitoring student work and adjusting lesson as necessary to help students form their ideas.
· Students will form their own hypothesis about determining a planet’s gravitational strength. 

· Students will investigate their hypothesis by calculating their weight on various planets.  Teacher will ask students to derive the formula for calculating weight.  Teacher will do a calculation, students will help teacher do another calculation, and students will do other calculations. 
· Students will analyze their data from the calculations using teacher examples.  I weigh the most …

· Students will be asked to create an alternative formula for calculating weight based on their prior knowledge.
· Students will support or disprove their hypothesis using their calculations and planet properties.  Teacher will do an example, students will help teacher do another example, and students will do other examples.  

· Students will summarize their findings and make predictions based on what they used in this lesson.
Closure activity: refer to closure (5-7 minutes)

Grouping strategies:  
· Teacher will use whole grouping for note taking and investigation

· Students will be working independently throughout
· Teacher will use paired up groups for closure.  Students pair up with the student to their right.  Odd rows pair up with even rows.  Students just move their desks to accommodate this strategy.

Differentiated Instructional Strategies to Provide Intervention & Extension

· Teacher provides opportunities for volunteers to answer questions, calls on random students to answer questions, individual practice, whole group practice, group practice
· Teacher uses several teaching strategies such as presentation on PowerPoint, creation of data tables and graphic organizers, guided practice, individual practice with teacher monitoring, higher order thinking strategies and real life problem solving using the scientific method

	

	GUIDED & INDEPENDENT PRACTICE
	“We Do”-“You Do”

Student Work Encourages Higher Order Thinking & Problem Solving

Relevance to Students' Lives

Differentiated Strategies for Practice to Provide Intervention & Extension

	Investigate and calculate weight activity:  (10-15 minutes)  Whole group and independent
· Students will investigate their hypothesis by calculating their weight on various planets.  Teacher will do a calculation, students will help teacher do another calculation, and students will do other calculations. 
· Students will support or disprove their hypothesis using their calculations and planet properties.  Teacher will do an example, students will help teacher do another example, and students will do other examples.  
Teacher will use paired up groups for closure.  Students pair up with the student to their right.  Odd rows pair up with even rows.  Students just move their desks to accommodate this strategy.  Students complete the exit ticket and turn it in as they leave. 

· Write a brief paragraph that explains in detail:  Which properties cause a planet to have more or less gravity, why?  Which properties do not impact gravity, why?  How does gravity affect objects on the planet?

· Using what you learned today, predict how much you would weigh on some far away stars? Show your work!

· Andromeda which has a gravity factor of 1.725, I would weigh _________pounds

· Big Dipper which has a gravity factor of 6.063, my partner would weigh ___________pounds

	CLOSURE


	Reflection/Wrap-Up

Summarizing, Reflecting, Restating, Connecting

Provides for Student Engagement 

	5-7 minutes.  Teacher will use paired up groups for closure.  Students pair up with the student to their right.  Odd rows pair up with even rows.  Students just move their desks to accommodate this strategy.  Students complete the exit ticket and turn it in as they leave. 

Get with your neighbor to your right (odd rows pair up with even rows)  Put this in the drawer as you leave.

Your name ____________________________
           Your partner’s name _________________________

1. Write a brief paragraph that explains in detail:  Which properties cause a planet to have more or less gravity, why?  Which properties do not impact gravity, why?  How does gravity affect objects on the planet?

2. Using what you learned today, predict how much you would weigh on some far away stars? Show your work!

Andromeda which has a gravity factor of 1.725, I would weigh ___________________________pounds

Big Dipper which has a gravity factor of 6.063, my partner would weigh ___________________pounds











