Early Algebra Project

           5.05 – Equations: Assessment Review
            The Mason School


Lesson 5-05 
Writing & Solving Equations II

Summary

	Activity
	This lesson will focus on reviewing the recent in-class assessment, on writing equations for word problems, and on solving equations.  

	Goals
	To allow children to identify and discuss their difficulties, and to think about representing problems algebraically and using the syntactic rules of algebra for solving equations.

	Terms
	Variable, known, unknown, equation, algebraic expression, numerical sentence, equal changes on equal amounts.

	Materials
	Overheads with assessment questions.

Photocopies with children’s own answers on them.


Activities

Part 1: Generating an equation from a story and then solving it [Whole Class: 30 minutes]
The lesson begins with a review of assessment problems 1 and 3.

Show Overhead 1 and guide the students towards describing the amounts for Diana at each step in the problem and writing an equation for each one of these steps.

Once the initial equation is written, show Overhead 2 and guide the students towards solving the problem. 
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If additional steps are required to attain a solution in canonical format (e.g. n = 9), extend the conversation analysis by moving to blackboard or butcher block paper.

This almost certainly will be required.  Every simplification of terms (or expansion of terms) should be recorded so that there is a complete trace of the conversation and the steps in problem solving.

Make sure to record the operations accounting for the origin of each new written equation. Indicate in the ovals which operations were performed.  

Additional Issues to be aware of and highlight as necessary:

	Multiplication by integers
	There is a hidden multiplication sign in expressions such as 3n, 5p, 7r; we can show that sign, if we want, as 3 xn, 5 xp, 7 xr
3n, 3 xn, n x3, n+n+n, n+2n, 4n-n each refer to the same thing, just as 8, 5+3, 10-2, 16/2 each refer to the same number; if a student wishes to re-write an expression, let her do so.

3n can be read as ‘three en’  or sometimes loosely as ‘three ens’.

n3 violates conventions (we don’t show multiplication this way)

n is the same as 1n or 1 xn or n x1

	Division by integers
	n/3,    EQ \F(n,3) ,   n÷3,   EQ \F(1,3) n, 
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each refer to the same thing. (This may appear strange, especially since some cases highlight division, others highlight multiplication.)

Any of them can be read as ‘n over three’, ‘one-third of n’, ‘n thirds’, ‘n divided by 3’, ‘one times n over three’.

	Parentheses
	We use parentheses to show which operation should be carried out first.

3 xn -7 by default means (3 xn) -7

It is not the same as 3 x (n - 7)


Part 2: Solving equations [Whole Class: 30 minutes]
Show overheads 3 and, if necessary, overheads 4 and 5.  In each case, arefully solve each equation along with the students.  Try to have the kids focus on “solving for” and not JUST trying to guess the right answer.  

Insist that the final equation be in canonical format and that all operations for producing it are recorded.

Most children will know that if 2n=14, then “n is seven”.  But make them take the writing through to this final step.  Doing so forces them to realize, for example, that 2n can be divided by 2 (even though we don’t, in principle, know what n equals).

Focus on “doing the same thing” to both sides of the equation and what are the inverse operations to “undo” the operations on both sides of the equal sign. 

If a child suggests a next equation, have her/him write it out and explain the operation(s) that led to it.

Part 3: Reviewing assessments individually.  Students correct their own work. [Individual work: 30 minutes]
In this part of the lesson, each one of the children will receive photocopies of their responses to problems 1, 2, and 3 in the assessment.  They will be given a chance to review, correct, and change their responses by writing on the photocopies of their assessment.  They will be asked to justify and explain each one of the changes they make.  Use overheads 6, 7, and 8 to discuss their work, if necessary.

Part 4: Homework

The same homework was already given to them two weeks before.  We will see how differently they respond to the homework after this review session.  One of the classes also had less time to go over the process of solving equations.  This will give them another chance to catch up with the other class.

Overhead 1: Generating the equation.  

Diana had some baseball cards in the morning.  Her friend Jason then gave her 7 cards.  Because she was a good student, her father tripled the number of cards she had. 

	Diana’s cards in the morning 


	

	Diana’s cards after Jason gave her 7 cards


	

	Diana’s cards after her father tripled the number of cards she had


	



At the end of the day she counted all her cards and found that she had    90 cards in total.


Overhead 2: Solving the equation.  

Diana had some baseball cards in the morning.  Her friend Jason then gave her 7 cards.  Because she was a good student, her father tripled the number of cards she had. 
At the end of the day she counted all her cards and found that she had 90 cards in total.
This equation shows that Diana ended up with 90 cards:

3 (n + 7) = 90
Can you solve the equation for n? (What is n equal to?)






Is there a single value of n for which all of the equations above are true? (or is the value you found only true for the last equation?)

Overhead 3: Solving equations.  Part I 



Overhead 4: Solving equations.  Part II 



Overhead 5: Solving equations.  Part III 



What values can y have that will keep each of the above equations true?  Explain.

Overhead 6:  Reviewing our responses to Problem 1 in the assessment.  

Name: ________________________________________Date:___________

1. Diana had some baseball cards in the morning.  Her friend Jason then gave her 7 cards.  Because she was a good student, her father tripled the number of cards she had.  At the end of the day she counted all her cards and found that she had 90 cards in total.

	How many cards Diana had in the morning 
	

	How many cards Diana had after Jason gave her 7 cards
	

	How many cards Diana had after her father tripled her amount
	



How many cards did Diana have at the beginning of the day?  

Overhead 7:  Reviewing our responses to Problem 2 in the assessment.  


Name: ________________________________________Date:___________

2.  Sean and Tara each have a water tank with fish.  Sean has 20 blue fish and some red fish.  Tara only has red fish; she has three times as many red fish as Sean.  Overall, Sean has the same number of fish as Tara.  

	Represent Sean’s fish with an algebraic expression


	

	Represent Tara’s fish with an algebraic expression


	

	Write an equation showing that Sean and Tara have an equal number of fish.
	


How many red fish does Sean have? Show how you found your answer.

How many fish does Tara have? Show how you found your answer.

Overhead 8: Reviewing responses to Problem 3 in the assessment.  

Name: ________________________________________Date:___________

Find the value of n for each of the following equations.  Show how you did it:

______________________________________________________

4 + n = 7

______________________________________________________

2n = 10

______________________________________________________

3n  = 12

______________________________________________________

n + 8 = 3n

______________________________________________________

n + 8 = n + n + n

______________________________________________________

Find the value of n and of y for each of the following equations.  Show how you did it:

______________________________________________________

2n + 2 + y + = 8 + y 

______________________________________________________

5n + y + 10 = n + y + 90  

Homework (Overhead 9): 

Name: ________________________________________Date:___________

Jessica and Kelly went apple picking so that they could make some pies.  

Jessica picked 7 red apples and a few green apples.  

Kelly picked 2 red apples, the same number of green apples as Jessica, and a few yellow apples.  

	Represent Jessica’s apples at the end of the day with an algebraic expression
	

	Represent Kelly’s apples at the end of the day with an algebraic expression
	


We know that both of them collected the same total amount of apples. 

Write an equation that shows Jessica and Kelly having the same amount of apples at the end of the day.  Then solve the equation for n.  (What is n equal to?)

	


How many green apples did Kelly collect? 

How many green apples did Jessica collect? 

3 (n + 7)





 90





2k





10





3p





p + 8





 r + y + 90





 5r + y + 10





Another way to express Diana’s amount at the end of the day.





An algebraic expression for the amount of cards Diana has at the end of the day.





What does n stand for in this equation?





n  =   





When you solve for n, what will you know that you didn’t know before?





k  =   





p  =   





r  =   





Use an algebraic expression





Initial Equation (Equation 1) 





Equation 2





Equation 3





First pair of operations; the operations that produce Equation 2





Second pair of operations; the operations that produce Equation 3





An equation showing that the two ways of expressing Diana’s amount (at the end of the day) are equal:








Equation 1





Equation 2





Equation 3
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