Lesson Title: Painted Cube
Unit Title: Spatial Reasoning, Volume, and Exponential Equations
Teacher Candidate: Jeffrey Stack
Subject, Grade Level, and Date: Math, Grade Level 6, January 7, 2019
Placement of Lesson in Sequence

Lesson would happen midway through the Sequence, likely as a third segment of a five segment plan. The Use of manipulates is beneficial in the lesson, and are a stepping stone to students visualizing a problem in their heads and showing the connection between exponents and real world expression.
Central Focus and Essential Questions

Central focus is on writing expressions to describe a regular three dimensional object. 
How do we quantify and simplify three dimensional figures into equations? 
What is the relationship between squared and cubed equations?
Content Standards 
CCSS.Math.Content.6.EE.A.1

Write and evaluate numerical expressions involving whole-number exponents.
CCSS.Math.Content.6.EE.A.2

Write, read, and evaluate expressions in which letters stand for numbers.
CCSS.Math.Content.6.EE.B.5

Understand solving an equation or inequality as a process of answering a question: which values from a specified set, if any, make the equation or inequality true? Use substitution to determine whether a given number in a specified set makes an equation or inequality true.
CCSS.Math.Content.6.EE.B.6

Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an unknown number, or, depending on the purpose at hand, any number in a specified set.
	Learning Outcomes
	Assessment

	Students will be able to evaluate and develop expressions with whole number exponents.
Students will know how exponents relate to multi-dimensional math problems. 

Students will know how to apply values from a set to check their own work.
	Student’s work regarding the exponent level of the worksheet will demonstrate this.
Students will be asked what they think about the worksheet problems, and how they might relate to other world problems.

Students will be filling out the worksheet table, this will show their ability to use numbers from a set to test equation viability.




	Learning Targets
	Student Voice

	Writing out exponential expressions
Reading exponential expression
Using exponential expression

Show the relationship between exponential expressions and real world applications


	I can write an expression with exponents in it 

I can read an expression with exponents in it
I can use units to effectively check my own exponential expression

I can effectively translate real world problems into exponential expressions 


Prior Content Knowledge and Pre-Assessment
Up to this point in the Unit, students will have spent time going over what exponents are, and how to use them in expressions. Students will be given a worksheet with one table partially filled in, their ability to finish filling out the table will serve as both a pre-assessment and a guide for students to fill out the rest of the tables. The tables neatly relate to one another, and will help to scaffold student’s understanding and abilities for the later tables. 
	Academic Language Demands

	Vocabulary & Symbols
	Language Functions
	Precision, Syntax & Discourse

	· Exponent
· Cubed

· Squared

· X3

	· Evaluate
· Interpret

· Analyze

· Describe

· explain

	Mathematical Precision: correcting mistakes effectively, allowing mistakes to be made and following through their logical conclusion
Syntax: standard English grammar
Discourse: different sizes of cubes



	Language Target
	Language Support 
	Assessment of Language Target

	Exponent
Cubed

squared
	Highlighting key words (helps students with dyslexia)

Multicolored symbols for students with dyscalcula
Transparent colored sheets are options as well
	Exit slip, question is “where else are exponents in the world”
Asking students to write out their solutions in full sentences.




Lesson Rationale (Connection to previous instruction and Objective Standards)
By this lesson in the unit, students will have been exposed to and practiced squared expressions, and there for have knowledge of using exponents in an expression. The next step is for students to apply that knowledge and those skills to a real world scenario, in the form of the painted cubes. 
Differentiation, Cultural Responsiveness and/or Accommodation for Individual Differences
The math involved here likely would not require cultural changes, the only area where changes might be made (with culture in mind) are in the colors used to paint the sides. 
For students with individual differences, letters can be used in place of colors for those students with colorblindedness.

The colors will help to aide those students that have dyslexia and dyscalcula. 

If a student in my class has difficulty seeing but can still see, the use of manipulatives and the highly contrasted colors will help them complete the assignment. 

Students that are completely blind will be provided with Soma cubes that have been imprinted with what colors they would have, either in braille or through unique symbols to represent the four potential colors each smaller cube could have.

Students with additional exceptionalities will have their individual para consulted in ways to help the student or help the para help the student. 

Materials – Instructional and Technological Needs (attach worksheets used)

Additional material needed are soma cube components, pink, red, and green paint, and a whiteboard+pens. 
	2x2x2 cube
	Green
	Pink
	Red
	unpainted

	How many?
	
	
	
	

	What’s the equation?
	
	
	
	


	3x3x3 cube
	Green
	Pink
	Red
	unpainted

	How many?
	
	12
	
	

	What’s the equation?
	
	
	
	


	4x4x4 cube
	Green
	Pink
	Red
	unpainted

	How many?
	
	
	
	

	What’s the equation?
	
	
	
	


	5x5x5 cube
	Green
	Pink
	Red
	unpainted

	How many?
	
	
	54
	

	What’s the equation?
	
	
	
	


	NxNxN
	Green
	Pink
	Red
	unpainted

	How many?
	4n
	
	6(n-2)^2
	

	What’s the equation?
	
	
	
	


	Teaching & Instructional Activities

	Time
	Teacher Activity
	Student Activity
	Purpose

	50
	Total time
	Total time
	Total time

	5 minutes
	Review prior lessons on exponents and equations
	Discuss and express prior knowledge
	Pre-assessment

	5 minutes 
	Hand out worksheet and explain the worksheet
	Acquaint self with current assignment
	Hand out assignment material

	30 minutes
	Walk around and answer questions
	Fill out assignment, practice exponents and expression writing
	practice knowledge and skill

	5 minutes
	Facilitate group discussion of worksheet
	Express in groups what was learned/discovered
	Demonstrate knowledge and skill with table mates

	5 minutes
	Exit slip
	Apply lesson to real world
	Demonstrate and record understanding to teacher


