Lesson Title: Geometric Measurement and Dimension
Unit Title: Volume of Three Dimensional Shapes
Teacher Candidate: Kassandra Guajardo
Subject, Grade Level, and Date: Geometry, 10th , October 22, 2015
Placement of Lesson in Sequence

This lesson is the last lesson in a three unit lesson. In the first lesson the students formulated an informal argument the circumference of a circle, area of a circle, volume of a cylinder, pyramid, and a cone using Cavalieri’s principle (CCSS.MATH.CONTENT.HSG.GMD.A.1). Cavalieri’s principle is that two objects will have the same height if cut with a plane are the same volume. The second lesson also consisted of the students using Cavalieri’s principle for the formulas for the volume of a sphere and other solids (CCSS.MATH.CONTENT.HSG.GMD.A.2). Moreover, the third lesson will focus the students on applying the formulas of solid objects such as a cylinder, sphere, cone, and pyramid in order to solve problems. 
Central Focus and Essential Questions

The central focus is to calculate the volume of cylinders, cones, spheres, and pyramids to solve problems. The students have four main problems in the worksheet that they will be given. The students will have already have the background knowledge of what the volume of a cylinder, pyramid, and a cone are. The purpose of this lesson is to have the students will need to apply their background knowledge that they learned in lessons one and two to solve application problems. For this lesson, the students will be working individually and will be assigned to a computer. They will be using GeoGebra under the three dimensional graphics to create the three dimensional objects based off the measurements of the objects. They will then compare the volume they calculated by hand to the volume they got on GeoGebra. At the end of the third lesson, the students will be completing an exit slip. The students will then get to pick any three dimensional object they would like to calculate the volume for. This allows me to understand whether the students understand how to calculate the volume of three dimensional objects. 
Content Standards 
CCSS.MATH.CONTENT.HSG.GMD.A.3.: Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems. 
	Learning Outcomes
	Assessment

	The students will be able to calculate the volume for cylinders, pyramids, cones, and spheres to solve problems. The student will also be able to use GeoGebra to create a three dimensional object of the shapes they need to calculate for.
	The students will be formatively assessed at the end of the lesson by using exit question slips. The students will get to choose any two dimensional shape and calculate the volume of the object. This assessment helps me understand whether the student understands how to apply the correct measurements to calculate the correct volume. 



	Learning Targets
	Student Voice

	I can be able to calculate the volume of a pyramid, cone, cylinder, and a sphere. 

I can create a 3 dimensional shape using GeoGebra according to the dimensions given. 
	The students will be working towards the learning targets as they compete the worksheet. I will be walking around assessing the students work as they work on GeoGebra to create the 3 dimensional object. The students will also be using the volume that they found on GeoGebra to verify their answer that they get by hand is the same as GeoGebra’s answer. 



Prior Content Knowledge and Pre-Assessment
The students will begin this task with the previous background knowledge they know about the volume of three dimensional objects. The students will have been exposed and learned about Cavalieri’s principle and the volume of cones, spheres, pyramids, and cylinders. They will have five minutes before class to discuss about the volumes of pyramids, cone, cylinder, and spheres with the person sitting next to them. Then I will call on a student and ask them to communicate verbally the volume of the object that I ask for. This allows me to see if the students know the appropriate volume to the object.
	Academic Language Demands

	Vocabulary & Symbols
	Language Functions
	Precision, Syntax & Discourse

	· Volume
· Pyramid

· Cylinder

· Cone

· Sphere

· Radius

· Height

· π

	In this lesson, students will use the vocabulary to solve the problems on the worksheet. The students’ needs to understand the vocabulary in order to complete the worksheet successfully. 

	Mathematical Precision:

The students must use the “pie” symbol when they calculate the volume and not 3.14. The answer will not be precise if they do. 
The students must use correct notation such as using parenthesis around a number if it is squared or cubed. 
Syntax: 
The students must identify the correct formula for the three dimensional figure they are calculating the volume for. 
Discourse: 
Students will be completing the exit slip out in order to allow the students to demonstrate their mathematical reasoning. 


	Language Target
	Language Support 
	Assessment of Language Target

	I will identify the appropriate volume formula based on the specific three dimensional object the problem is identifying. 
	In the beginning, of the class, the students will have a five minutes to discuss with their partner the volumes of a cones, sphere, cylinder, and pyramid are. This will help the students be reminded on the volume formulas before they begin working on the worksheet. Then I will be asking the students on the volume formulas to assess whether the students can remember them or not. After that, the students will be working individually to complete their worksheet on the computers. 
	At the end of the lesson, I will informally assess the students using the exit slips. The slips will help me check for understanding by letting me know that they student knew which volume formula to use and see whether their mathematical procedure was done correctly. Thus, if the student used the correct formula then I know that the student understand which three dimensional object belongs with the correct volume formula. 



Lesson Rationale (Connection to previous instruction and Objective Standards)
Lesson three is the next step that the students need to advance to because from lessons one and two the students have been introduced to the Cavalieri’s principle. The students have also been introduced to the volumes of a cylinder, pyramid, and cone and how Cavalieri’s principle affects the objects.  In both lessons, students formulated an informal argument based on Cavalieri’s principle and the shapes should know the Cavalier’s principle and the volume of solid object, and the area and circumference of a circle. The students will also be using GeoGebra in order to create the object in three dimensional accuracy using the correct height and radius. GeoGebra offers a three dimensional figure that some students may not know how to draw by hand. Thus, the third lesson will help the students apply the volume of three dimensional objects to real world objects such as a baseball. 
Differentiation, Cultural Responsiveness and/or Accommodation for Individual Differences
For this lesson, I will be using a worksheet that will scaffold the problems and be using GeoGebra’s three dimensional graphics for the students to create and visual the three dimensional solid. This allows the visual students to have a clean representation of the object they are assessing for their solid. GeoGebra allow the student to twist and turn the object that is graphed on the xyz-plane. The scaffold worksheet also helps students who may have trouble remembering the formulas and applying them to solve the problems. This will help the students who are struggling to ask questions for clarification from the teacher or their peers around them. The students will also be introduced on how to use GeoGebra in order to create the three dimensional solid.
At the end of the lesson, the students need to complete an exit question slip. The exit slip has the student pick two real world objects that have a similar shape of a cone, sphere, pyramid, and cylinder and calculate the volume of the objects. The student is free to choose what they like to calculate. Thus, allowing the students to not be restrained to a specific object like the real world objects they need to solve for in the worksheet. 
Materials – Instructional and Technological Needs (attach worksheets used)

For this lesson, the students will need to be in a computer lab and be assigned each to a computer in order to use GeoGebra. The worksheet is below that the students will be working on. 

Solving the Volume of 3 Dimensional Shapes Using GeoGebra.
Name:

Date: 

Kassandra and her three friends, Linzy, Sarah, and Karla have objects that they would like to know the volumes for. Use GeoGebra to help you visualize and create the three dimensional objects.

Directions: Calculate the volume by hand and use the volume on GeoGebra to verify your answer. 
1. [image: image10.jpg]


Kassandra wants to know what the volume would be if her baseball has a radius of 2 units.

a. What is the radius?

b. What is your volume formula of a sphere?

c. What is the volume?

2. [image: image11.png]


Linzy’s object is a water cone filled with water. What is the volume of the water cone with a radius of 3 units and a height of 4 units?

a. What is the radius? What is your height?

b. What is your volume formula of a cone?

c. What is the volume?

3.  Sarah’s object is a pyramid with a length of 2 units, width of 2 units, and a height of 4 units. 

a. [image: image12.png]


What is the radius? What is your height?

b. What is your volume formula for a pyramid?

c. What is the volume?

4. [image: image13.png]


Karla’s object is a cup that is filled with coffee with a height of 6 inches and a radius of 2 inches. What is the volume of the cup? 

a. What is the radius? What is your height?

b. What is your volume formula for a cylinder?

c. What is the volume?

Exit Questions: 

Pick two three dimenstional objects that you like that are either a cylinder, sphere, pyramid, or cone. Calculate the volume of the objects that you picked. 

1. Shape: 

Picture: 

Volume:

2. Shape: 

Picture: 

Volume:
In the lesson plan include success criteria/rubric for the worksheet and especially for the written explanation.

Answer key: 

Solving the Volume of 3 Dimensional Shapes Using GeoGebra.
Name:

Date: 

Kassandra and her three friends, Linzy, Sarah, and Karla have objects that they would like to know the volumes for. Use GeoGebra to help you visualize and create the three dimensional objects.

Directions: Calculate the volume by hand and use the volume on GeoGebra to verify your answer. 
1. Kassandra wants to know what the volume would be if her baseball has a radius of 2 units.

a. What is the radius?

The radius is 2 units. 
b. What is your volume formula of a sphere?

The volume of a sphere is [image: image2.png]


.
c. What is the volume?
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2. Linzy’s object is a water cone filled with water. What is the volume of the water cone with a radius of 3 units and a height of 4 units?

a. What is the radius? What is your height?

The radius is 3 units. The heights is 4 units. 
b. What is your volume formula of a cone?
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c. What is the volume?
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3.  Sarah’s object is a pyramid with a length of 2 units, width of 2 units, and a height of 4 units. 

a. What is the length? What is your height? What is your width?
The length is 2 units. The width is 2 units. The height is 4 units. 
b. What is your volume formula for a pyramid?

[image: image6.png]



c. What is the volume?
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4. Karla’s object is a cup that is filled with coffee with a height of 6 inches and a radius of 2 inches. What is the volume of the cup? 

a. What is the radius? What is your height?

The radius is 2 inches. The heights is 6 inches. 
b. What is your volume formula for a cylinder?

[image: image8.png]



c. What is the volume?
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Exit Questions: 

Pick two three dimenstional objects that you like that are either a cylinder, sphere, pyramid, or cone. Calculate the volume of the objects that you picked. 

1. Shape: 

Picture: 

Volume:

2. Shape: 

Picture: 

Volume:
Success Criteria: 
	For problems 1-4.
	2 pts. 
	1 pt. 
	0

	Question a
	The student completed the problem with the correct radius, height, width, and or length. 
	The student wrote the wrong number that corresponded to the radius, height, width, and or length.
	Student did not start the problem.

	Question b
	The student wrote the correct volume formula. 
	The student wrote the formula incorrectly. 
	Student did not write the volume formula of the corresponding object. 

	Question c
	The student calculated the correct volume of the appropriate object and label the answer correctly. 
	The student incorrectly calculated the volume by a calculation error and or by not labeling the answer appropriately. 
	Student did not start the problem.


	Evaluation
	Student’s work passed. 
	The student must improve on and keep working on.
	The student did not try on start the exit question.  

	Exit Question
	The student completed the exit question correctly by using the appropriate volume, calculating the volume correctly based on the object they picked. 
	The student did not complete the student exit question. The student needs to recalculate the volume, label appropriately, or needs to calculate another object. 
	The student did not do the exit question.


	Teaching & Instructional Activities

	Time
	Teacher Activity
	Student Activity
	Purpose

	5 mins
	The teacher have the student’s discuss with their partner about the formula of the volume’s for a pyramid, cone, cylinder, and sphere. The teacher will then call on student to have them communicate the volume of certain solid objects. For example, the teacher will ask: “What is the volume for a cone?” Then other questions will be asked for the volume formula of a cylinder, cone, and sphere. 
	The students will discuss with their partners about the volume of solid objects such as a pyramid, cone, sphere, and cylinder. The students will then may be called on to communicate the formula of the solid object asked for. 
	This allows the teacher to pre-assess the students informally before they start the activity. 

	10 mins
	The teacher will introduce GeoGebra’s three dimensional graphics application on the main computer in the computer lab. This will project what the teacher is doing in order for the student to learn how to create the models. 
	The students will be observing the teacher in how the three dimensional objects are created using GeoGebra. The students will also be following along the same process in order to create the objects that are on the worksheet 
	The purpose of the students learning how to use GeoGebra is so that they are educated on how to use the software. 

	30 mins
	The teacher then will have the students work individual to solve the problems on the worksheet. The teacher will have a passive role until a student asks for help on how to create a solid object or to calculate the volume of a solid.  
	The students will be then be working individually to solve the problems on the worksheet. They can ask for help from the teacher and their peers as they encounter a difficulty.
	The purpose of the students working on GeoGebra to complete their worksheet is so that the students achieve their learning targets for the lesson. 

	5 mins
	The teacher will direct the students to work on the exit slip in the last five minutes of class. 
	The students will be moving on to completing the exit slip at the end of the class. If the students do not finish the worksheet at the end of class, they must use GeoGebra at home or during lunch at school. GeoGebra is free and can be accessed on the internet. 
	The purpose of the exit slip is to help the teacher gain a perspective of which students know how to apply the volume formula to real world solid objects. This exit slip helps summary what the students main learning target was throughout the lesson. 

	Homework
	The teacher will assign the worksheet for homework if the students did not compete it. 
	The students that did not complete the worksheet in class must complete it for homework and submit it the next day. 
	The purpose of assigning the worksheet for homework if they did not finish is so that the students understand how to solve problems on calculating the volume of solid objects such as a pyramid, cylinders, cones, and spheres. 

	
	
	
	


