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	Program Information
	[Lesson Title]

Real World and Mathematical Problems Involving Volume
	TEACHER NAME

Andrea Karpiak
	PROGRAM NAME

Mansfield City Schools – Adult & Community Ed


	
	[Unit Title]
Measurement and Data
	NRS EFL(s)
2 – 4 
	TIME FRAME
Hands on Activity with Linking Cubes, Blocks, or sugar cubes Activity: 60 minutes
Real World Application to Volume Activity: 60 minutes

	Instruction 
	ABE/ASE Standards – Mathematics
       

	
	Numbers (N)
	Algebra (A)
	Geometry (G)
	Data (D)

	
	Numbers and Operation
	N.3.13
N.3.28

N.4.6
	Operations and Algebraic Thinking
	A.2.9
A.2.10

A.3.3
	Geometric Shapes and Figures
	G.4.4

	Measurement and Data
	D.3.10

	
	The Number System
	
	Expressions and Equations
	
	Congruence
	
	Statistics and Probability
	

	
	Ratios and Proportional Relationships
	N.4.9

	Functions
	
	Similarity, Right Triangles. And Trigonometry
	
	Benchmarks identified in RED are priority benchmarks. To view a complete list of priority benchmarks and related Ohio Aspire lesson plans, please see the Curriculum Alignments located on the Teacher Resource Center (TRC).

	
	Number and Quantity
	
	
	Geometric Measurement and Dimensions
	
	

	
	
	
	Modeling with Geometry


	
	

	
	Mathematical Practices (MP)

	
	(
	Make sense of problems and persevere in solving them. (MP.1)
	(
	Use appropriate tools strategically. (MP.5)

	
	(
	Reason abstractly and quantitatively. (MP.2)
	(
	Attend to precision. (MP.6)

	
	(
	Construct viable arguments and critique the reasoning of others. (MP.3)
	(
	Look for and make use of structure. (MP.7)

	
	(
	Model with mathematics. (MP.4)
	(
	Look for and express regularity in repeated reasoning. (MP.8)

	
	LEARNER OUTCOME(S)

Students will relate volume to the operations of multiplication and addition and solve real-world and mathematical problems involving volume. 
a. Find the volume of a right rectangular prism with whole-number side lengths by packing it with unit cubes, and show that the volume is the same as would be found by multiplying the edge lengths, equivalently by multiplying the height by the area of the base. Represent threefold whole-number products as volumes, e.g., to represent the associative property of multiplication. 

b. Apply the formulas V = l × w × h and V = b × h for rectangular prisms to find volumes of right rectangular prisms with whole-number edge lengths in the context of solving real-world and mathematical problems. 

c. Recognize volume as additive. Find volumes of solid figures composed of two non-overlapping right rectangular prisms by adding the volumes of the non-overlapping parts, applying this technique to solve real-world problems. 

	ASSESSMENT TOOLS/METHODS

· Monitor progress with modeling rectangular prisms using manuplatives

· Monitor critical thinking when using the interactive website comparing volume to surface area. 

· Worksheet using real world application with volume. 

	
	LEARNER PRIOR KNOWLEDGE

· Students should have a clear understanding about the difference between perimeter (distance around an object) and area (the measurement of a surface or piece of land).

	
	INSTRUCTIONAL ACTIVITIES 

1. Pass out the Mathematics Formula Sheet & Explanation 

2. Hands on Activity with Linking Cubes, Blocks, or sugar cubes:

a. Ask your students to tell you the difference between perimeter and area.  You may create a 3 column chart with perimeter, area, and volume on poster paper or your white board. 
3. Next, have your students watch Volume.
4. Hand out Surface Area & Volume Exploration Questions. 

a. This activity allows your students to create rectangular prisms to calculate volume and surface area and compare the two. You will tell your student to build different models using blocks, linking cubes, or sugar cubes in order to compare the volume to surface area ratios. 
b. You may choose to complete second part of the activity with triangular prisms. 
c. Explain to your students that volume is actually an additive property because you are adding all of the cubes that forms the rectangular prism. 
d. Have your students use the interactive site Suirface Area and Volume to explore the difference between surface area and volume in order to help them to answer question 1d from the worksheet on step 1.

Real World Application to Volume:
5. Have students complete Lesson 19: Surface Area and Volume in the Real World

	RESOURCES

Student copies of Mathematics Formula Sheet & Explanation
Mathematics Formula Sheet & Explanation. (2014). Retrieved from http://www.gedtestingservice.com/uploads/files/0756c16704434ff71e43c8117a5fa738.pdf
Linking cubes, blocks, or sugar cubes for student use

Chalk/white board

Computer with Internet access

Speakers

Projector, ability to project

Math Antics | Volume. (n.d.). Retrieved from http://mathantics.com/index.php/section/lesson/volume
Student copies of Surface Area & Volume Exploration Questions (attached)
The Shodor Foundation. (n.d.). Surface Area & Volume Exploration Questions. Retrieved from https://www.google.com/url?q=http://www.shodor.org/interactivate/media/worksheets/464.doc&sa=U&ved=0ahUKEwids_LqwYfOAhWk24MKHUBzDboQFggEMAA&client=internal-uds-cse&usg=AFQjCNGrW68wfTyCBreZ58xIy-SAAXhRmA
The Shodor Foundation. (n.d.). Surface Area and Volume. Retrieved from http://shodor.org/interactivate/activities/SurfaceAreaAndVolume/
Surface Area and Volume in the Real World
Surface Area and Volume in the Real World. (n.d.). Retrieved from https://www.engageny.org/resource/grade-6-mathematics-module-5-topic-d-lesson-19

	
	DIFFERENTIATION

· Your students will be exploring volume through a hands-on activity of building different rectangular prisms.  
· They will also be comparing that to surface area using an interactive website. 
· Lastly, your students will be completing story problems that connect volume of rectangular prisms to real-life situations. In addition, you may choose to do the same activity with triangular prisms as well. 
· Your students may work together to help each other learn and make connections to the real-world. 


	Reflection
	TEACHER REFLECTION/LESSON EVALUATION



	
	Additional Information

· You can complete Real World Application of Area, Volume, and Surface Area of Two and Three Dimensional Shapes after this lesson which involves real-world mathematical problems of two and three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms.
· You can complete Volume for Cylinders, Pyramids, Cones, and Spheres  after this lesson which involves using volume formulas for cylinders, pyramids, cones, and spheres to solve problems. 
· As an extension you can complete Volume and Mass in the Metric System which involves measuring and estimating liquid volumes and masses of objects using standard units of grams (g), kilograms (kg), and liters (l). Also, students will be able to add, subtract, multiply, or divide to solve one-step word problems involving masses or volumes that are given in the same units, e.g., by using drawings (such as a beaker with a measurement scale) to represent the problem.



Surface Area & Volume Exploration Questions

	Base Depth
	Base Width
	Prism Height
	Volume
	Surface area

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


1. 
Use the applet to fill in the chart using different base depth, base width, and prism
height for a rectangular prism. Is there a pattern? Can you write a formula for volume and surface area for a rectangular prism in terms of its base depth, base width, and prism
height? If so, write it. 

a) What differences do you see in the relationship between the figure’s surface area and volume as the figure gets larger. 

b) Which dimensions give the rectangular prism the largest volume to surface area ratio?

c) Which dimensions give the rectangular prism the smallest volume to surface area ratio?

d) Graph the surface area of each of the cubes you can form using the applet.  Then on the same graph, graph the volume of each of the cubes you can form using the applet. At what point on the graph does the volume grow to be greater than the surface area? Why do you think the volume grows greater than the surface area?

	
	






	
	


	Base Depth
	Base Width
	Prism Height
	Volume
	Surface area

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


2. 
Use the applet to fill in the chart using different base depth, base width, and prism
height for a triangular prism. Is there a pattern? Can you write a formula for volume and surface area for a triangular prism in terms of its base depth, base width, and prism
height? If so, write it.

a) What differences do you see in the relationship between the figure’s surface area and 
volume as the figure gets larger. 

b) Which dimensions give the triangular prism the largest volume to surface area ratio?

c) Which dimensions give the triangular prism the smallest volume to surface area ratio?

Ohio Aspire Lesson Plan – Real World and Mathematical Problems Involving Volume




9 of 9

[image: image1.png]