Lesson Title: GeoMath
Unit Title: Volume and Surface Area
Teacher Candidate: Shawndra Cosper
Subject, Grade Level, and Date: Geometry, 8th grade, 10/23/2015
Placement of Lesson in Sequence

This lesson is the final lesson in a 5 lesson unit progressing from 1.  Review of Surface Area of Geometric figures 2. Volume of a Cone 3. Volume of a Cylinder 4. Volume of a Sphere to 5. Applications of Volume and Surface Area. Following this lesson, the students will be assessed on their level of understanding and knowledge of the concepts of volume and surface area and how to find them.
Central Focus and Essential Questions

The central focus of this lesson is finding volumes and surface areas of different geometric objects, specifically cones, pyramids, cubes, cylinders, and spheres. The purpose of this lesson is to give the students more practice using the formulas for the volumes and surface areas of the mentioned geometric objects, but in a relevant way. Another purpose of this activity is to get the students familiar with the different fun and exciting aspects Google Earth has to offer. The essential question I want the students to answer is how can I apply volumes and surface areas to real life?
Content Standards 
CCSS.Math.Content.8.G.C.9
Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems
	Learning Outcomes
	Assessment

	Students will be able to:
· Find the volume and surface area of a sphere

· Find the volume and surface area of a pyramid
· Find the volume and surface area of a cylinder
· Find the volume and surface area of a cone

· Find the volume and surface area of a cube

· Identify how volume and surface area play a factor in real-life situations
	Students will be asked to log onto their Google classroom page and find the link for the lesson that they need to download for Google Earth. Google Earth will already have been previously downloaded onto each of the computers so the students can simply open up link. The formative assessment will be as follows: students will work individually to virtually navigate throughout the world to the predetermined places and structures to find their surface areas and volumes. While the students are working, the teacher will be walking around to answer any questions and to deal with behavioral problems. While monitoring and answering questions, I will ask students leading questions to gauge their level of understanding in relation to the learning target. For example, I can ask the students “if I wanted to find the volume of the entire reunion tower, not just the sphere portion, how would I do that?” The worksheet that the students turn in at the end of class will be their summative assessment. The worksheet will be graded and returned to the students the next day.


	Learning Targets
	Student Voice

	· I can find the volume and surface areas of different geometric objects such as cones, spheres, pyramids, cylinders, and cubes.
·  I can explain why volume and surface area are important in real-life situations.
	I will begin the class by speaking to the students about the activity as a whole. After we have discussed the basics, I will ask the class what they think the learning targets for this lesson are. Since this lesson is pretty straightforward, they should be able to easily mention something close to the learning targets stated above. If they are struggling or if they miss a couple, I will provide them clues to lead them towards the correct learning targets. Since the point of the activity is to learn why the learning targets are important, I will keep quite at the beginning regarding this topic. At the end, I will provide an exit sheet to the students that simply has one question on it: “why are the learning targets stated at the beginning of the class important?”. Hopefully, the students will be able to come up with some real world applications to the learning targets.


Prior Content Knowledge and Pre-Assessment
The purpose of this lesson is to sum up what the students have learned throughout the last week. Therefore, their prior content knowledge encompasses the concepts and procedures they are dealing with in this lesson. They have learned the vocabulary listed below, excluding the names of the buildings. They should know the formulas or at least know where to find them and they should know how to take correct algebraic steps to simplify answers.
	Academic Language Demands

	Vocabulary & Symbols
	Language Functions
	Precision, Syntax & Discourse

	· Cone 
· Cylinder

· Sphere

· Pyramid

· I consider the names of the buildings to be vocabulary words. See worksheet for those names

· Volume

· Surface area

· Pentagon

· Formula
· Pi (π)
· Radius
· Height
· Base

	In this lesson, students will use language to:
· Orally explain steps taken in their procedures

· Justify numerical answers

	Mathematical Precision:

Students must be able to correctly perform algebraic steps to calculate the surface area and volume of each object. They must be able to use the π button on their calculator and 
Syntax: 
Students must be able to correctly use the formulas and the parenthesis within the formulas. They must be able to know an appropriate way to represent their answer while using the correct units. For example, they should be using units2 or units3 and they should know to be rounding their answers to the nearest 10th or 100th decimal place
Discourse: 
The students must be able to use correct mathematical vocabulary to explain their steps and justify their answers to their peers. 


	Language Target
	Language Support 
	Assessment of Language Target

	I will use the above vocabulary words correctly when asking questions and justifying my steps taken to solve the problems.
	Most of the vocabulary in this lesson has been used before. I will be their personal model of correct language use when at all possible. The students will also have the support of their books and the internet to help them understand the mathematical language if they are struggling.
	Student’s oral use of mathematical language will be assessed when they are providing answers to their peers at the end of the class. . Also, I will be monitoring the students while they work on their worksheet and asking probing questions as I see appropriate. I will be able to assess their progress towards their language target based on the vocabulary they use in their answers. Students will receive timely oral and written feedback.



Lesson Rationale (Connection to previous instruction and Objective Standards)
The lesson relates heavily to the previous week’s instruction. This lesson is simply an opportunity for the students to further practice the procedures and formulas that they have been learning for the last four lessons. This lesson relates to the Objective Standards because they students are actually finding volumes for the objects mentioned in the standards and they are doing so through real-world building. Thus, they are able to apply formulas to real-world problems. 
Differentiation, Cultural Responsiveness and/or Accommodation for Individual Differences
To account for differences in mathematical ability, this whole learning segment has been scaffolded. The students will have had a significant amount of practice with the learning targets from days past. Even if there are students who are still struggling, they can start out with finding the surface area (something they learned last year and has been reviewed this year) and I can help them with finding the volume. Since this activity is largely student led, I will be available to walk around to spend more time with students who are struggling or have special needs. This activity has a huge cultural connection because it requires the students to tour the world. They are required to virtually visit different countries to find the surface area and volumes of the buildings in those countries. I will strongly encourage the students to do more research on the buildings that were touched on during class. I am hoping that during their search for an answer to question 14 that they stumble across something that sparks their interest and they continue to research it outside of class. Proper accommodations will be made for students with 504 plans and IEPs.  
Materials – Instructional and Technological Needs (attach worksheets used)

The materials needed are worksheets, pencils, and computers with internet and Google Earth downloaded on them.
See link on blog post for the worksheet.
	Teaching & Instructional Activities

	Time
	Teacher Activity
	Student Activity
	Purpose

	10 min
	The teacher will provide the students with a quick overview of the activity for the day. Then, the teacher will ask the students what they think the learning targets are for the day. As the students provide their ideas, write them down on the board. After the students are aware of the learning target, the teacher will hand out the worksheet and show the students how to get into the simulation. Note: google classroom is being used in the class that I am in. The students already know to access that webpage at the beginning of class to see what they will be doing for the day. They can simply click the link there and follow the directions. 
	The students will listen to the teacher explain the assignment and then will provide their ideas on what the learning targets are for the day. They will copy down their own and their peers’ ideas and whatever the teacher is writing on the board. The students will then open google classroom and click on the required link.
	The purpose of having the students put the learning target in their own words is for them to internalize concepts and procedures they are supposed to be learning. Since the students are the ones that came up with the “ideas” of the learning target, they may be more likely to participate. 

	30 min
	The teacher will be monitoring the students while they work and answering any questions. Also, the teacher will be administering the formative assessments discussed above. 
	The students will be completing the virtual activity and answering the questions on the worksheet. They may ask other students for help but they are not supposed to work primarily in groups simply because behavior gets out of hand when that happens. When they are done, they will turn in their papers to the basket
	For students to receive practice finding surface area and volumes of different objects. Also, for the teacher to be able to assess student understanding of the learning targets.

	10 min
	The teacher will ask the students to share with the class the building they chose, the dimensions of the building, and how they found the surface area or volume. The teacher will decide if the students should share their work for surface area or volume. Each student will only answer one for the sake of time. The teacher will be paying attention to the mathematical language to make sure that they use the correct vocabulary and correct any mistakes made. 
	Students will be reviewing what was covered throughout the class and answering question 14 in writing and orally. Students will use mathematically precise language to correctly provide the formula, steps, and answer to the problem they were asked to explain to the class.
	To be able to assess the students ability to apply math to real-life. However, I mostly want to have the students review what they just did and understand that math is actually used outside of the math classroom. The purpose of having the students provide answers is so I can assess their mathematical language skills.


