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	Lesson Plan Title:  What’s in the Bag:  Evaluating Algebraic Expressions
Grade: 8
	Key Concept(s) in this lesson:  Variables; Algebraic Reasoning

	What is an Algebraic Expression?

What is Algebra?

What is X, or Y?

	Section 1: WHAT YOU WANT STUDENTS TO KNOW, BE ABLE TO DO, OR FEEL/UNDERSTAND

	Lesson goal(s)

	· Students will be able to represent algebraic expressions using Lab Gear (math manipulative)

· Students will be able to use Lab Gear to evaluate algebraic expressions (i.e. when X and Y are known)

· Students will be able to use this knowledge to play an algebra game called “What’s in the Bag?

· Students will reflect on the strategies they used to guess which blocks were in the bag.

	Specific Objectives

	· Students will learn how to represent and evaluate expressions using Lab Gear (math manipulative).

· Students will use algebraic thinking to play a math game.

· Students will work together to form an understanding of algebraic concepts.

	Standards addressed (8th Grade EALRS & GLES)

	EALR 1:  The student understands and applies the concepts and procedures of mathematics.

COMPONENT 1.5:  Understand and apply concepts and procedures from algebraic sense.

GLE 1.5.4:  Use variables to write expressions, linear equations, and inequalities that represent situations involving relationships with rational numbers.

· Use variables to write an expression

EALR 5:  The student understands how mathematical ideas connect within mathematics, to other subject areas, and to real-world situations. 

COMPONENT 5.1:  Relate concepts and procedures within mathematics.

GLE 5.1.2:  Relate and use different mathematical models and representations of the same situation.

· Create a model or representation that is equivalent to a given graphical, numerical, pictorial, geometric, and/or written model or representation.

· Explain how two or more different models represent the same mathematical idea.

· Create two equivalent mathematical models or representations for a given situation.

	Primary Learning Targets: which of these, a-e?

(a) Knowledge:   Students will gain knowledge of variables and how to evaluate algebraic expressions.    
(b) Reasoning Proficiency:  Students will use logical reasoning to play the What’s in the Bag?” game, and represent/ evaluate expressions using Lab Gear.     
(e) Dispositions:  Students will reflect on the strategies they used during the game, their difficulties, and successes.

	

	Section 2: HOW WILL YOU KNOW THAT THE LEARNING TARGETS WERE MET?

	Pre-assessment:  [What do they “know” already?]  Attach any applicable instruments.

	· Students will think-pair-share in response to 2 questions on algebraic expressions (what is…)

· Students (as a class) will define algebraic expression (reporting back from think-pair-share)

· When asked to take out a certain number of Lab Gear blocks, I will check to make sure each student can classify each Lab Gear block.

· The class will be asked to guide mathematical operations.

	Formative Assessment.(s) [Are they getting it along the lesson?] (e.g. planned comprehension checks).  Attach any applicable instruments.

	· During class I will circulate throughout the room, checking in with each student.

· Frequent check-ins with the class during instructions / mini lessons / activity / game.

· I will use a clipboard with each student’s name to keep track of targeted learning outcomes.

	Summative Assessment [Did they get it?] – End of lesson or unit. Attach any applicable instruments.

	· Look For:  Did each student play the game successfully – did they understand how to play (i.e. mathematical reasoning)?

· Students will take a Final Exam at the end of this quarter, which will have questions that assess this lesson’s concepts.

· There will be a homework assignment for this lesson (reviewed the following day).

· I will use a clipboard with each student’s name to keep track of targeted learning outcomes.

	TEACHING STRATEGIES: 

	SCRIPTED strategic teaching questions you will ask students

	Things to Remember:

· Need an Agenda for each student.

· Students need to have a key-diagram for Lab Gear blocks (on agenda and on the board)

· When creating the definition of algebraic expression, do it on the board where you can keep it and revisit it at the end of the lesson.

· Frequently ask if there are any questions?  Lab Gear will be abstract for some students.

· Use popsicle-stick-method for calling on students.

	Instructional Materials Needed
	room arrangement:

	· Lab Gear 

· 8 Brown Paper Bags

· Pencil – Paper 

· Math Book:  Exploring the Unknown

· Homework Assignment

· Agenda (1 per student) 
	· 4-Cluster-Seating

· Accommodate - 7 groups of two 

	Accommodations: (e.g. ELL students, special needs, 504, etc.)

	Students who have IEP, ELL, or who are Special Needs:

• If there are classroom helpers (Regular teachers and IEP teacher) I will ask them if they can work with these students (if necessary).  
ELL students: 

• If there are ELL students, there will be graphic organizers, manipulatives, groupwork
• Evaluate second language learners' listening comprehension skills. How much do they understand? 

• Simplify the language of instruction, not the concept being taught

• Work toward depth, not breadth of information, presenting materials in a clear, concise, comprehensible manner and eliminating all peripheral, nonessential information.

• Impart information through oral, visual, auditory, and kinesthetic learning modalities.

• Present content area vocabulary and concepts using realia, picture files, and hands-on activities.

• Build background knowledge before teaching this lesson.

	Time: Allow 40 minutes
	What Teacher Does
	What Students Do

	
	Introductory Activity or hook:  Algebraic Expressions – (Think-Pair-Share)


	
	Pass Out and  Review Agenda:

· Define “Algebraic Expression”

· Using Lab Gear to represent expressions

· Evaluating Expressions

· Find the Missing Number(s)

· Game:  What’s in the bag?

Write on chalkboard:  

· Algebraic Expression (underline) 

· Example (3X + 2).

· Question 1:  What is an algebraic expression?

· Question 2:  What is X?

Ask Students to turn to their neighbor (Think-Pair-Share) and discuss the following questions (point to the questions on the board).  

· Tell students to write down their thoughts during this discussion because we will be reporting back

· Allow a few minutes for this

· Have students report back using popsicle-stick method
· Record responses on the board.

Indicate that “X” is a variable (circle the X and label it)

Indicate that the number before X (coefficient) is the number of X’s, or how many X blocks we have. Remind students about the previous lesson on combining like terms. (label it)
	· Students will review the agenda 

· Some students may have questions expect raised hands

· Students will be curious about what is being written on the board

· Students will turn to their neighbor to discuss questions 1 and 2.

· Students will write down their thoughts as they brainstorm.

· Students will report back when they are called on (students have the choice to pass).

· Some students may have questions expect raised hands

· Some students may have questions expect raised hands



	
	Representing Expressions using Lab Gear:

Ask students to get out:
· 2 X- blocks

· 2 Numeral (unit) blocks

· Suggest sketching blocks  

Check to make sure that each student has the correct number of blocks before moving on.

Draw the Lab Gear arrangement on the board (2 X blocks and 2 unit blocks)

Ask students to discuss with their neighbor:

· How would we write this arrangement of Lab gear blocks as an Algebraic Expression?

· Popsicle-stick – Report Back
Emphasize:  

· In the expression 2X + 2, the first 2 (coefficient) is the number of X blocks and the other 2 is the number of unit blocks.

· How many blocks do we have altogether?
Try another problem: (if time or necessity)

· Ask students to get out 3X blocks and 3 unit blocks. (3X + 3)

· Ask students to sketch their Lab Gear and write the expression for it.

· Popsicle-stick – ask student to come to the board and draw / write their answer (i.e. blocks and expression)
	· Students will get out 2 X blocks and 2 Unit Blocks

· Students will sketch the blocks (i.e. Lab Gear Expression)

· Students may still be sketching

· Students will affirm their drawings and Lab Gear arrangement with the drawing I put on the board.

· Students will discuss with their neighbor how to write the expression for the Lab Gear blocks.

· Students will take note of how the number of blocks correlates with the number of the numerical coefficients.

· Students will state how many blocks they have.

· Some students may have questions, expect raised hands.



	
	Evaluating Expressions

Ask students to get out:

· 4 X blocks 

· 4 Unit blocks

· Ask students to sketch these blocks in their notebooks.

· Draw a Lab Gear sketch of this on the board (4X + 4)

Explain to students that we are now going to evaluate expressions, but in order to evaluate algebraic expressions; we need to have a value for X.

· Point to the lab gear expression (sketch)

· Any Questions So Far?

Popsicle-Stick:   “(name) can you give us a value for X?” 

· Write X = (student’s value, 2 etc…) write values in X block drawings.

· EXPLAIN:  now that we know that each one of these X blocks is worth (student’s value) we can evaluate the expression…or should I say the value of this expression. 
· NOTE:  When we have a value for X this expression becomes an equation (i.e. because we can determine the value). =
· Ask Students:  What do we do next?
Allow students to guide the evaluation (i.e. multiplying and adding) 

Ask Students:

· How many blocks do we have altogether?

Emphasize (if necessary):  

· In the expression 2X + 2, the first 2 (coefficient) is the number of X blocks and the other 2 is the number of unit blocks.

· Any Questions?

Clarify

· # of X blocks multiplied by the value of X

Try Another Problem:  

· Repeat steps using X2 blocks (X-Square) 

· Try Y blocks – Y2  (if time) – explain that Y is another variable (like X)
	· Students will get out 4 X blocks and 4 Unit blocks

· Students will sketch the Lab Gear Expression

· Students will affirm their drawings with mine (on the chalkboard)

· Students will listen to my instructions

· Some students may have question expect raised hands

· A student will give a value for X.

· Students will listen to my explanation of evaluating expressions

· Students will be gin directing the evaluating process (multiply and add)

· Students will direct evaluation

· Students will state how many blocks they have altogether

· Students will acknowledge which number in an expression reflects the number of blocks

· Some students may have question expect raised hands

· (If time) Students will work through another problem using various Lab Gear blocks



	
	Find the Missing Number(s)  - Disequilibrium
Write this on the board:

· ? (2) + ? = 5 (expression value)

· X = 2

Write above question marks  How can we use Lab Gear to figure this out?
Ask Students: (refer to the board)
· What if we know the value of X (2) and the value of the expression (5)?

· Encouraging Student Response:  “Any ideas on how we can figure out all the possible ways to complete this expression so it is true using Lab gear?”

· What combination of blocks will we need to use?

As we work through this problem:

· Record all student responses on the board.

· Draw Lab Gear. 

· Record the number of blocks for each drawing. 

· Point out the coefficient and numeral as the number of blocks.

NOTE: If time, go to next step.  Otherwise move on to Instruction: What’s in the Bag? –Class Game 

Now, you and your neighbor will work together to complete the following expression: (PERHAPS HOMEWORK)
· ?(2) + ? = 11 

· What are the possible expressions that make these values true?

· Represent each expression using Lab Gear (sketch your answers)

· Indicate how many blocks you use for each expression.
	· Students will be wondering what it is that I have just written on the board.

· Students will take part in a discussion on how to find the missing number(s)

· Some students may have question expect raised hands

· Some students will be in a state of disequilibrium.

· Students will guide algebraic thinking

· Students will respond to my questions

· Some students may have question expect raised hands

· Students will work in pairs to find the missing number(s)

· Some students may have question expect raised hands



	
	Instruction:  What’s in the Bag?

Explain to the class that we will use what we have just learned about evaluating expressions. We will play a game where you have to figure out how many blocks I have put in this bag.

We will do one game as a class and then you and your partner will play together.

Handout the game rules!

Lets take a minute to read the rules of the game before playing as a class.

Put Lab Gear  blocks in the bag (without class seeing):

· 2 X blocks

· 2 Unit block

Popsicle-Stick:  Ask a student for an X value

· Write this on the board (i.e. X = 2, etc…)

Ask Class:  What’s the next step for the game?

Evaluate the Expression in the bag using the X value:

· Walk students through this process.

· Refer back to the game rules.

Tell students the value of the expression:

· Write this on the board next to the X value

Now, explain to the students that they will use the same reasoning that they used from “Find the Missing Number(s)” to find out what blocks are in the bag.
Are there any questions?
Ask students to work with their partner to find the missing numbers/number of blocks.  Tell students to not blurt out the answer when they think they’ve found it. 
	· Students will listen to my instructions about the game.

· Some students may have question expect raised hands

· Students will receive the game rules.

· Students may begin reviewing the rules.

· Students will acknowledge that I have secretly placed no more than 4 blocks in the bag.

· A student will give me a value for X

· Students will call out the next step in the game

· Students will be watching me evaluate the expression in the bag.

· They will listen to instructions.

· Students will listen for the expression’s value

· Students may be recording this number.

· Some students may have question expect raised hands

· Some students may have question expect raised hands



	
	Game:  What’s in the Bag?

Have students play the game 4 - 6 times (or more if time allows)  

Circulate throughout the room to check in on student progress (answering questions)

Use clipboard to make note of each students understanding of major lesson concepts.

Check student work
	· Students will play the game.

· Some students may have question expect raised hands



	
	Explain Homework:
Assign Homework

· Explain Homework
	· Students will receive the homework assignment.

	
	Closure Plan (consider including reinforcement of learning, affirmations, glimpse at tomorrow-bridge)

	
	Briefly explain that our next lesson will look at multiplying expressions using Lab Gear

· Pass out constructivist worksheet Evaluation.
	· Students will listen to a brief review of the upcoming lesson.

	Teacher reflections/caveats for those who use this lesson:



	Web resources used, with suggestions/comments regarding these sites:

Mathscape:  Seeing and Thinking Mathematically – Exploring the Unknown

EALRS & GLES:  http://academic.evergreen.edu/curricular/met/2007/MathEALRGLE.htm

	
	
	
	
	


