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	Program Information
	[Lesson Title]
Use Square Root and Cube Root Symbols to Represent Solutions to Equations

	TEACHER NAME
Andrea Karpiak
	PROGRAM NAME
Mansfield City Schools – Adult & Community Ed

	
	[Unit Title]
Algebra
	NRS EFL(s)
1 – 5 
	TIME FRAME
Working with Square and Cubed Roots: 30 minutes per worksheet
 Applying Rational Numbers (including roots) on a Number Line: 30-60 minutes
Estimating non-perfect Squares: 
30-60 minutes

	Instruction 
	ABE/ASE Standards – Mathematics
       

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

	
	Numbers and Operation
	
	Operations and Algebraic Thinking
	A.4.6
	Geometric Shapes and Figures
	
	Measurement and Data
	

	
	The Number System
	N.1.2
N.2.13
N.2.14
N.3.4
N.4.8
N.5.1

	Expressions and Equations
	
	Congruence
	
	Statistics and Probability
	

	
	Ratios and Proportional Relationships
	
	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.

	
	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 use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a positive rational number. 
· Students will evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that √ 2 is irrational. 

	ASSESSMENT TOOLS/METHODS
· Teacher observations 
· Student completion of worksheets


	
	LEARNER PRIOR KNOWLEDGE


	
	INSTRUCTIONAL ACTIVITIES 
Before beginning the lesson teachers need to create a free, online account at LearnZillion.

Working with Square and Cubed Roots:
1. Have students watch Identify perfect squares and find square roots and Identify perfect cubes and find cube roots.
2. The video and activities within the lesson Solving equations of the form x^2 = p and x^3 = p with rational and irrational roots will help your students to build procedural skill with finding square roots and cube roots. Visual models and tables are used here to build a conceptual understanding of roots, and provide a framework for estimating irrational roots.
3. Have students complete the following worksheets that will apply the last four activities above:
a. Finding Square Root – Easy
b. Simplify and Find the Square Root
c. Square Roots Worksheet 1
d. Square Roots Worksheet 2
Applying Rational Numbers (including roots) on a Number Line:
1. The video and activities in the lesson Locating irrational numbers and expressions on the number line will extend student understanding that irrational numbers represent real distances by reasoning about the locations of numerical and variable expressions on a number line.
2. Have students complete the Pre-Test Unit 7: Real Numbers following worksheet on ordering rational and irrational numbers on a number line and putting them in numerical order. 
Estimating non-perfect Squares:
1. In this lesson students can determine which two perfect squares a non-perfect square is between https://learnzillion.com/lesson_plans/470
2. Be sure to complete the worksheet activities that are attached with the lesson from learn zillion above. 
3. Complete the following worksheet on estimating with non-perfect squares.  http://lumanauw.weebly.com/uploads/2/3/3/6/23366188/7.8.2.estimating_square_roots.pdf

	RESOURCES
Computer with Internet access

Projector, ability to project

Speakers

Desserich, J. (n.d.). Identify perfect squares and find square roots. Retrieved from https://learnzillion.com/lesson_plans/6775#
Desserich, J. (n.d.). Identify perfect cubes and find cube roots. Retrieved from https://learnzillion.com/lesson_plans/8019-identify-perfect-cubes-and-find-cube-roots?card_id=76917#lesson-tab
Finley, J. (n.d.). Solving equations of the form x^2 = p and x^3 = p with rational and irrational roots (FP). Retrieved from https://learnzillion.com/lesson_plans/2042#lesson-tab
Student copies of Finding Square Root – Easy
Finding Square Root - Easy [PDF file]. (n.d.). Retrieved from http://www.mathworksheets4kids.com/square-root/fraction_exact2.pdf
Student copies of Simplify and Find the Square Root

Simplify and Find the Square Root [PDF file]. (n.d.). Retrieved from http://www.mathworksheets4kids.com/square-root/fraction_exact2.pdf
Student copies of Square Roots Worksheet 1
Square Roots Worksheet 1 [PDF file]. (n.d.). Retrieved from http://www.homeschoolmath.net/worksheets/table-squareroots.php?col=2&row=7&min1=02&max1=144&perfect=1&ans_digits=3&ansdecimals=0&dec_digits=2&oper_add=1&additionaloperations=1&orientation=portrait&font=Arial&FontSize=14pt&workspace=3&pad=10&border=on&color=teal&ptitle=&PDF_worksheet=1
Student copies of Square Roots Worksheet 2

Square Roots Worksheet 2 [PDF file]. (n.d.). Retrieved from http://www.homeschoolmath.net/worksheets/table-squareroots.php?col=2&row=5&min1=0&max1=300&perfect=0&ansdecimals=1&ans_digits=3&dec_digits=3&oper_add=1&oper_mul=1&oper_div=1&oper_squ=1&additionaloperations=1&font=Arial&FontSize=14pt&workspace=4&pad=10&border=on&color=teal&ptitle=&PDF_worksheet=1
Finley, J. (n.d.). Locating irrational numbers and expressions on the number line (C). Retrieved from https://learnzillion.com/lesson_plans/2039
Student copies of Pre-Test Unit 7: Real Numbers
Pre-Test Unit 7: Real Numbers [PDF file]. (n.d.). Retrieved from http://www.charleston.k12.il.us/cms/Teachers/math/PreAlgebra/paunit7/Pre7.PDF
TI-30XS calculators for student use


	
	DIFFERENTIATION
· Students will watch several tutorial videos and apply the information to worksheets.  
· A variety of worksheets are available to meet the diverse needs of your students. 
· Also, several Khan Academy links are provided in the additional information section of this lesson plan to provide extra support.
· I would encourage your students to work together and use peer teaching. 

	Reflection
	TEACHER REFLECTION/LESSON EVALUATION


	
	Additional Information
Teachers if you do not know how to use your TI30XS calculator to find squares and cubes, watch Exponents and Square Roots on the TI-30XS Calculator
Exponents and Square Roots on the TI-30XS Calculator. (2015, January 25). Retrieved from https://www.youtube.com/watch?v=-UF5gF0QZpo
Square Roots of Perfect Squares:
Khan Academy. (n.d.). Square Roots of Perfect Squares. Retrieved from https://www.khanacademy.org/math/in-eighth-grade-math/squares-square-roots/square-roots/e/square_roots
Approximating Square Roots:  
Khan Academy. (n.d.). Approximating Square Roots. Retrieved from https://www.khanacademy.org/math/in-eighth-grade-math/squares-square-roots/estimating-square-roots/e/square_roots_2
Approximating Irrational Numbers

Khan Academy. (n.d.). Approximating irrational numbers. Retrieved from https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-approximating-irrational-numbers/v/approximating-square-roots-2
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