
Connecticut Curriculum Design Unit Planning Organizer
Grade 5 Mathematics
 Unit 3- Algebraic Connections

Pacing: 3 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

	Operations and Algebraic Thinking

• Write and interpret numerical expressions.

• Analyze patterns and relationships.

Geometry

• Graph points on the coordinate plane to solve real-world and mathematical problems.




	Priority and Supporting CCSS
	Explanations and Examples*

	5.OA.1 Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with these symbols.


	5.OA.1 This standard builds on the expectations of third grade where students are expected to start learning the conventional order. Students need experiences with multiple expressions that use grouping symbols throughout the year to develop understanding of when and how to use parentheses, brackets, and braces. First, students use these symbols with whole numbers. Then the symbols can be used as students add, subtract, multiply and divide decimals and fractions. 

Examples: 

    • (26 + 18) 4                                      Answer: 11 

    • {[2 x (3+5)] – 9} + [5 x (23-18)]       Answer: 32 

    • 12 – (0.4 x 2)                                  Answer: 11.2 

    • (2 + 3) x (1.5 – 0.5)                        Answer: 5 
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 )                                        Answer: 5 1/6 

    • { 80 [ 2 x (3 ½ + 1 ½ ) ] }+ 100       Answer: 108 

To further develop students’ understanding of grouping symbols and facility with operations, students place grouping symbols in equations to make the equations true or they compare expressions that are grouped differently. 

Examples: 

    • 15 + 7 – 2 = 10 → 15 + (7 – 2) = 10 

    • 3 x 125 ÷ 25 + 7 = 22 → [3 x (125 ÷ 25)] + 7 = 22 

    • 24 ÷ 12 ÷ 6 ÷ 2 = 2 x 9 + 3 ÷ ½ → 24 ÷ [(12 ÷ 6) ÷ 2] = (2 x 9) + (3 ÷ ½) 

    • Compare 3 x 2 + 5 and 3 x (2 + 5) 

    • Compare 15 – 6 + 7 and 15 – (6 + 7) 

	5.OA.2 Write simple expressions that record calculations with numbers, and interpret numerical expressions without evaluating them. For example, express the calculation “add 8 and 7, then multiply by 2” as 2 × (8 + 7). Recognize that 3 × (18932 + 921) is three times as large as 18932 + 921, without having to calculate the indicated sum or product.

5.OA.3 Generate two numerical patterns using two given rules. Identify apparent relationships between corresponding terms. Form ordered pairs consisting of corresponding terms from the two patterns, and graph the ordered pairs on a coordinate plane. For example, given the rule “Add 3” and the starting number 0, and given the rule “Add 6” and the starting number 0, generate terms in the resulting sequences, and observe that the terms in one sequence are twice the corresponding terms in the other sequence. Explain informally why this is so. 


	5.OA.2 Students use their understanding of operations and grouping symbols to write expressions and interpret the meaning of a numerical expression. 

Examples: 

• Students write an expression for calculations given in words such as “divide 144 by 12, and then subtract 7/8.” They write (144 ÷ 12) – 7/8. 

• Students recognize that 0.5 x (300 ÷ 15) is ½ of (300 ÷ 15) without calculating the quotient. 

5.OA.3 Example: 

Use the rule “add 3” to write a sequence of numbers. Starting with a 0, students write 0, 3, 6, 9, 12, . . . 

Use the rule “add 6” to write a sequence of numbers. Starting with 0, students write 0, 6, 12, 18, 24, . . . 

After comparing these two sequences, the students notice that each term in the second sequence is twice the corresponding terms of the first sequence. One way they justify this is by describing the patterns of the terms. Their justification may include some mathematical notation (See example below). A student may explain that both sequences start with zero and to generate each term of the second sequence he/she added 6, which is twice as much as was added to produce the terms in the first sequence. Students may also use the distributive property to describe the relationship between the two numerical patterns by reasoning that 6 + 6 + 6 = 2 (3 + 3 + 3). 

0,   +3 3,     +3 6,    +3 9,   +312, . . .

0,   +6 6,   +6 12,   +618,   +6 24, . . .
(Cont.)

Once students can describe that the second sequence of numbers is twice the corresponding terms of the first sequence, the terms can be written in ordered pairs and then graphed on a coordinate grid. 
They should recognize that each point on the graph represents two quantities in which the second quantity is twice the first quantity. 

Ordered pairs:  ( 0, 0), (3, 6), (6, 12), (9, 18), (12, 24)
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	5.G.2 Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and interpret coordinate values of points in the context of the situation.

5.G.1 Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given point in the plane located by using an ordered pair of numbers, called its coordinates. Understand that the first number indicates how far to travel from the origin in the direction of one axis, and the second number indicates how far to travel in the direction of the second axis, with the convention that the names of the two axes and the coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate).

	5.G.2  Examples: 

     • Sara has saved $20. She earns $8 for each hour she works. 

             o If Sara saves all of her money, how much will she have after working 3 hours? 5 hours? 10 hours? 

             o Create a graph that shows the relationship between the hours Sara worked and the amount of
                 money she has saved. 

             o What other information do you know from analyzing the graph? 

    • Use the graph below to determine how much money Jack makes after working exactly 9 hours.
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5.G.1 Examples: 
• Students can use a classroom size coordinate grid to physically locate the coordinate point (5, 3) by starting at the origin point (0,0), walking 5 units along the x axis to find the first number in the pair (5), and then walking up 3 units for the second number in the pair (3). The ordered pair names a point on the grid. 
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• Graph and label the points below on a coordinate plane. 

      o A (0, 0)                   o D (-4, 1)

      o B (2, -4)                  o E (2.5, -6)

      o C (5, 5)                   o F (-3, -2)         


	Concepts

What Students Need to Know
	Skills

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

	· Numerical expressions with grouping symbols

· Parentheses

· Brackets

· Braces

· Numerical patterns 

· Rules
· Terms

· Ordered pairs 
· x-coordinate

· y-coordinate

· Coordinate system
· Coordinate plane

· Axes (x-axis and y-axis)

· Origin

· Quadrants


	· Use ( grouping symbols)
· Evaluate (numerical expressions)
· WRITE ( numerical expressions)

· INTERPRET (numerical expressions without evaluating)
· WRITE (numerical patterns using rules)
· IDENTIFY (relationships between corresponding terms)
· GRAPH (ordered pairs on a coordinate plane)
· UNDERSTAND

· x-coordinate indicates distance from the origin in the direction of  the x-axis
· y-coordinate indicates distance from the origin in the direction of  the y-axis
· INTERPRET (coordinate values in context)
· DEFINE (coordinate system)
· Coordinate plane
· X-axis and y-axis
· Origin
· Quadrants
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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 and Lessons from the  Mathematics Assessment Project (Shell Center/MARS, University of Nottingham & UC Berkeley)
These tasks can be used during the course of instruction when deemed appropriate by the teacher.

	Sugar Prices http://map.mathshell.org/materials/tasks.php?taskid=257&subpage=apprentice


	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.

	Granny’s Balloon Trip 
Hexagons in a Row (Could also be used in Grade 4, Unit 2)


	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.

