
Connecticut Curriculum Design Unit Planning Organizer

Grade 5 Mathematics

 Unit 8- Exploring Volumes of Solid Figures

Pacing: 4 weeks (plus 1 week for reteaching/enrichment)

	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.


	Domain and Standards Overview

	Measurement and Data

• Geometric measurement: understand concepts of volume and relate volume to multiplication and to addition.




	Priority and Supporting CCSS
	Explanations and Examples*

	5.MD.3 Recognize volume as an attribute of solid figures and understand concepts of volume measurement.

a. A cube with side length 1 unit, called a “unit cube,” is said to have “one cubic unit” of volume, and can be used to measure volume.

b. A solid figure which can be packed without gaps or overlaps using n unit cubes is said to have a volume of n cubic units.

5.MD.4  Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units.
	5.MD.3 Students’ prior experiences with volume were restricted to liquid volume. As students develop their understanding of volume they understand that a 1-unit by 1-unit by 1-unit cube is the standard unit for measuring volume. This cube has a length of 1 unit, a width of 1 unit and a height of 1 unit and is called a cubic unit. This cubic unit is written with an exponent of 3 (e.g., in3, m3). Students connect this notation to their understanding of powers of 10 in our place value system. Models of cubic inches, centimeters, cubic feet, etc are helpful in developing an image of a cubic unit. Students estimate how many cubic yards would be needed to fill the classroom or how many cubic centimeters would be needed to fill a pencil box. 

5.MD.4  Students understand that same sized cubic units are used to measure volume. They select appropriate units to measure volume. For example, they make a distinction between which units are more appropriate for measuring the volume of a gym and the volume of a box of books. They can also improvise a cubic unit using any unit as a length (e.g., the length of their pencil). Students can apply these ideas by filling containers with cubic units (wooden cubes) to find the volume. They may also use drawings or interactive computer software to simulate the same filling process. 

Technology Connections: 

http://illuminations.nctm.org/ActivityDetail.aspx?ID=6

	5.MD.5 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.
	5.MD.5 Students need multiple opportunities to measure volume by filling rectangular prisms with cubes and looking at the relationship between the total volume and the area of the base. They derive the volume formula (volume equals the area of the base times the height) and explore how this idea would apply to other prisms. Students use the associative property of multiplication and decomposition of numbers using factors to investigate rectangular prisms with a given number of cubic units. 

Examples: 

• When given 24 cubes, students make as many rectangular prisms as possible with a volume of 24 cubic units. Students build the prisms and record possible dimensions. 
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• Students determine the volume of concrete needed to build the steps in the diagram below. 
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	Concepts

What Students Need to Know
	Skills

What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	· Volume is an attribute of solid figures
· Concepts of volume measurement

· Unit cube 

· a cube with side length 1 unit

· a cube has “one cubic unit” of volume

· can be used to measure volume

· A solid figure packed without gaps or overlaps using n unit cubes is said to have a volume of n cubic units 

· Cubic units (cubic centimeters, cubic inches, cubic feet, etc.)

· Volume of a right rectangular prism with whole-number side lengths

· Pack with unit cubes

· Multiply height by area of base

· Three-fold whole number products as volumes
· Volume formulas (V= L x W x H and V = b x h)

· Volume is additive
	· RECOGNIZE (Volume as an attribute of solid figures)

· UNDERSTAND (Concepts of volume measurement)
· Unit cube 

· a cube with side length 1 unit

· a cube has “one cubic unit” of volume

· can be used to measure volume

· A solid figure packed without gaps or overlaps using n unit cubes is said to have a volume of n cubic units 
· MEASURE (volumes by counting unit cubes)
· RELATE (volume to multiplication and addition)
· SOLVE (problems involving volume  of a right rectangular prism with whole-number side lengths)

· PACK (rectangular prism with cubes)

· SHOW (volume is the same as multiplying height x area of base)

· REPRESENT (Three-fold whole number products as volumes)

· APPLY (the formulas V= L x W x H and V = b x h)

· 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)

· APPLY (this technique to solve problems)
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	Essential Questions 



	


	Corresponding Big Ideas

	


	Standardized Assessment Correlations

(State, College and Career)

	Expectations for Learning (in development) 
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment. 


	Tasks from Inside Mathematics (http://insidemathematics.org/index.php/mathematical-content-standards)

These tasks can be used during the course of instruction when deemed appropriate by the teacher.

NOTE: Most of these tasks have a section for teacher reflection.

	How Many Cubes?


	Unit Assessments

The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.

	


1
Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.

