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Why Algebra?

Algebra is a branch of mathematic which is defined as, “the science of reuniting and equating.”  The word algebra originates from the Arabic word al-jabr (113).  Algebra is a helpful way to show relationships in numbers.  In fact, algebra can simplify the relationships in numbers rather than expressing it in words (113).  Algebra can look overwhelming at first, but the key is to build a solid base in math and build up to it.  A good understanding of math will be very helpful in learning the rules of algebra.  


Algebra is actually introduced to students at a young age.  Early in elementary school students will see problems like 8 + ? = 12.  The student typically will count from eight to twelve in order to up with the answer, four.  This is algebra.  As with all things, the more advanced you get in math, the more complex the problems will become.  Students will not be able to rely on simply counting up from a number to another number to get the answer.  


The question that teachers often hear, “When will I ever need this in life,” is often asked when algebra is introduced.  To keep students interest, the teacher should give several examples of when algebra will be helpful in their lives.  One example the teacher could give is this:

A car trip from Cleveland, Ohio to San Francisco California takes a total of 8 days.  After the car was in Oklahoma they needed to drive 5 more days.  On what day were they in Oklahoma?

The teacher can then show the class how an equation can be written to express this.
X + 5 = 8 

By showing the students the practical uses of algebra, the students should have a better understanding and respect for what can be a complicated and frustrating subject.  
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Units and Unit Outcomes
Subunit One: Definition of Algebra
· Students will define what algebra is 
· Students will determine when to use algebra
· Students will determine where to use algebra
· Students will learn how to use algebra
· Students will state you they need algebra
· Students will be able to state the rule and procedures of algebra in order to solve algebra problems

Subunit Two: Where Algebra is used
· Students will use algebra in school


This is used in school to solve math problems regardless if it is in an algebra class or not.
· Students will see how algebra is used in the workplace

Even if you do not go into a mathematical profession, often students will come across algebra in the workplace

· Students will see how algebra can be applied in “real life” situations

Subunit Three: Prior Knowledge
· Addition

Students will correctly add with regrouping

· Subtraction
            Students will correctly subtract work borrowing

· Multiplication 

Students will multiply

· Division

Students will divide

· Exponents

Students will be familiar with exponents and be able to solve problems containing exponents

· Order of Operations

Students must be familiar with the order of operations (PEMDAS) and be able to solve problems by following the order of operations

· Students will learn what operations are being called for based on their symbol 

Subunit four: Evaluation

· Students will correctly follow the rules of algebra to solve problems

· Students will correctly follow the steps and follow the rules correctly

· Students will produce correct answers for algebra problems

· Students will properly check there work

Algebra KWL
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Why KWL

The KWL chart is a great tool too see what a students’ knowledge, attitude, and desired outcomes are on any given topic prior to starting it.  What is nice about the KWL chart is that it allows teachers to see what the student’s knowledge is on the topic so the teacher does not cover material that students already know.  This alone can save valuable instruction time.  The teacher can also see what a student plans on getting out a lesson.  The teacher can quickly redirect a student who might not be understanding the point of the lesson/subject is.  


What is nice about the KWL chart is that it is easy to explain and easy to use.  Students need little or no directions on how to complete a KWL chart.  Once a student does one KWL chart, they should be familiar with the way it works and easily be able to do another chart in another subject or lesson.  The KWL chart is also very user friendly for the teacher.  All the information that they would like to know about a student’s knowledge and attitudes about the lesson is on clear chart on a sheet of paper.

Name ________________________________________   Date ________________
1.  How comfortable do you feel with adding?

Great
  
Good  

Ok

Not So Good

Not Good At All

2.  How comfortable do you feel with subtracting?

Great
  
Good  

Ok

Not So Good

Not Good At All

3.  How comfortable do you feel with multiplication?

Great
  
Good  

Ok

Not So Good

Not Good At All

4.  How comfortable do you feel with division?

Great
  
Good  

Ok

Not So Good

Not Good At All

5.  How comfortable do you feel with solving exponents? 

Great
  
Good  

Ok

Not So Good

Not Good At All

6. Do you feel comfortable knowing what the math symbols ( ÷, ×, -, +, /) mean?

Great
  
Good  

Ok

Not So Good

Not Good At All
7.  How comfortable do you feel with solving equations?

Great
  
Good  

Ok

Not So Good

Not Good At All
Why a pre-assessment questionnaire?

Since it is important to see what a student’s think they are capable of, teachers should be sure to ask students their comfort level on topics/skills that they will be required to do in the upcoming lesson.  Giving the class a questionnaire allows the students to truthfully tell the teacher what they think they are good at, and need to improve on.  The teacher can take this information and use it to help their students improve what they feel they need to improve on and help them improve their overall confidence level.  

Name ________________________________________   Date ________________

To the best of your ability, solve the following questions.
1)  
54 + 63 (4-2)

2)
69 – 8 x 9 – 5

3)
8y - 4 = 28 

4)
9r + 9 = 18


5)
36/5 + 56 (9-2)
Why a pre-assessment assignment of material not yet covered in class?

Prior to starting the lesson, teachers can get a great feel to see what their students know, and what they need to improve on by giving them a short assessment of the skills they will be working on in the upcoming lesson(s).  By just showing the students some of the work they will soon be working on, the teacher can see first hand their prior skills, parts the student needs to work on, and what students will need more or less help on once the lesson starts.    
When doing this, teachers need to understand that some students will have a difficult time with this, and many will not be able to complete a good portion of this assessment.  Teachers also need to be careful to make this assessment too long since students can become overwhelmed with this.  Students need to be made aware that this assessment will not be graded to relive any pressure they might feel.    Teachers should keep this assessment on file in order to show students progress once the lesson/unit is completed.
Day 1
Teacher:
Mr. Schneider


Subject:
Eighth grade Math Special Education
Objective:  
TLWBAT (The Learner Will Be Able To) get an understanding of how the Orders of Operations (PEMDAS) work.  The students will need to understand the steps and their order in solving math problems with several operations. 
Standards:
Order of Operations/Algebra
“Analyze and solve multi-step problems involving addition, subtraction, multiplication and division of whole numbers.”
Materials:
Pencil, Handout of PEMDAS, worksheet.  Chalkboard, chalk.
Procedure:
The class will be introduced to the Orders of Operations.  Students will be told that the order can be remembered by saying Please Excuse My Dear Aunt Sally to remember what operation comes first.

  
Please-          Parenthesis 

Excuse-         Exponents 

My-               Multiplication (With multiplication and division you need to do which ever one comes first when working left to right) 

Dear-             Division

Aunt-             Addition  (With addition and subtraction you need to do which  ever one comes first when working left to right)

Sally-             Subtraction


The instructor will then do the first two problems on the worksheet on the board explaining the steps while solving the problem.  The instructor will then complete the next two problems on the board having the students’ assist in solving the problem by volunteering and answering which step to do next.  The class will start to work on problems independently with the instructor circulating to assist when needed.  



This will take approximately 20 minutes.

Motivation:
Lecture, and direct instruction, demonstration.

Evaluation:
Monitor student’s work and grade their assignments

Assignment:
The students will complete the problems on the handout.  What is not completed in class will be homework.


This will take approximately 15 minutes/the remainder of class.
PEMDAS


Please



1st



Parenthesis 

Excuse 


2nd


Exponents

My 



3rd


    
Multiplication

Dear



4th



Division

Aunt



5th



Addition

Sally



6th



Subtraction
*Remember when you have multiplication and division in the same problem, you need to do the operation that comes first when working left to right. 
** Remember when you have addition and subtraction in the same problem, you need to do the operation that comes first when working left to right.
Name ________________________________________   Date ________________

Solve the following problems.  Use your PEMDAS handout to help you.  If you use another sheet of paper to work on, be sure to turn that paper in also.

1)  
3 + 4 – 6





13)
32 ÷ 8 × 8 ÷ 4
2)
16 × 8 – 6





14)
82 ÷ 2 (8 + 5)

3)
37 – 5 × 7





15)
(18 + 8) × 3 ÷ 9
4)
9 + 9 – 3





16)
32 × 9 – 200 
5)
54 (9 × 2)





17) 
68 ÷ 2 × 82 

6)
(85 + 6) × 8





18)
56 ÷ 7 (8)

7)
94 – 238






19)
(25-20) × 4 

8)
9 ÷ 3 (9 × 8)





20)
15 × (5 + 35) ÷ 5

9)
90 ÷ 9 + 32 





21)
82 ÷ 8 × 4

10)
15 × 8 + 35 ÷ 5





22)
36 ÷ 2 × 3

11) 
(15 × 8 + 35) ÷ 5




23)
81 × 32 ÷ 3

12)
35 ÷ 7 × 2 ÷ 7





24)
(8 + 6 – 5) ÷ 3 × 22

Day 2
Teacher:
Mr. Schneider


Subject:
Eighth grade Math Special Education
Objective:  
TLWBAT (The Learner Will Be Able To) get an understanding of how expressions work.  The students will substitute letters for numbers that the book gives them.  The students will also need to apply the Orders of Operations (PEMDAS) that they worked on the previous day in order to correctly solve the problems.   
Standards:
Expressions/Algebra 

“Use variables to create and solve equations and inequalities representing problem situations.”
Materials:
Pencil, Handout of PEMDAS, worksheet.  Chalkboard, chalk.
Procedure:
The class will be introduced to Expressions.  Students will gain an understanding of how a letter will represent an unknown number.  They will need to be able to replace numbers for letters.  The students will also be make aware of a letter right next to a number (8y) is translated at 8 times y.  

The instructor will demonstrate numbers one through five on the worksheet on the board explaining the steps as the problems are completed.  Students will be asked to volunteer information to solve the problems after the first few were completed together as a class.  Students will be reminded to use the order of operations that they worked on the day before to complete the problems correctly.    


This will take approximately 15 minutes.


Students will be given the remainder of the class to work on their assignment.  This will be approximately 15 minutes.

Motivation:

Lecture, and direct instruction, demonstration.

Evaluation:

Monitor student’s work and grade their assignments

Assignment:
Students will complete problems on their worksheet.  The class will use class time to start the assignment and complete what is not done for homework.  

ALGEBRA: 

RULES and DEFINITIONS

Inverse- This means the opposite
Example:  The inverses of addition is subtraction 
the inverse of multiplication is division

*In order to solve an equation, whatever is done to one side of the equal sign, must be done to the other!  The inverse operation must be done to the equation to get the letter alone.


Example:  3x = 15

· In order to solve this problem the inverse must be done to multiplication to get x by itself.

This means that 3x needs to be divided by 3.

Since this side of the = sign is divided by 3, the other side of the equation must also be divided by 3.  That means 15 must be divided by three.

3x = 15

3       3



All that is left of your equation is x = 5, which is the answer.

CHECK YOUR WORK
You now know that x = 3.  Wherever you see x, you can substitute it with the number 5.  If you plug in 5 in for x the problem can be solved.  


Example: 3 × 5 = 15

When solved this would be 15 = 15.  You know that this is correct since 15 is equal to 15.
By checking your work, you will know if your answers are correct before you turn them in.  

Take your time and check your work!!!
Name ________________________________________   Date ________________

Solve the following problems.  Assume that A = 5, B = 4, C = 15, and D = 7.  
**** Don’t forget the PEMDAS rules!!!!
1)  
D – 6






13)
32 ÷ 4 × 8 ÷ B
2)
B × 8 – 6





14)
82 ÷ B (C + A)

3)
A – 5 × 7





15)
(C + A) × 3 ÷ B
4)
C + 9 – 3





16)
48 × C – 386 
5)
A4 (9 × 2)





17) 
38 ÷ 2 × CD 

6)
(85 + D) × 8





18)
56 ÷ D (8)

7)
9A – 238





19)
260 - 220 × B  
8)
C ÷ A






20)
5 × (A + 80) ÷ A
9)
D + 32 






21)
82 ÷ 8 × 4

10)
C × D + A





22)
36 ÷ 2 × 3

11) 
(C × 8 + 35) ÷ 5





23)
73 × AB 
12)
35 ÷ D × 2 ÷ D





24)
(8 + 6 – A) ÷ 3 × 68
Day 3
Teacher:
Mr. Schneider


Subject:
Eighth grade Math Special Education
Objective:  
TLWBAT (The Learner Will Be Able To) get an understanding of how expressions work.  The students will substitute letters for numbers that the book gives them.  The students will also need to apply the Orders of Operations (PEMDAS) that they worked on the previous two days in order to correctly solve the problems.   
Standards:
Expressions/Algebra 

“Use variables to create and solve equations and inequalities representing problem situations.”

Materials:
Pencil, Handout of PEMDAS, worksheet.  Chalkboard, chalk.
Procedure:
The class will be introduced to Expressions.  Students will gain an understanding of how a letter will represent an unknown number.  They will need to be able to replace numbers in for letters.  The students will be reminded that a letter right next to a number (8y) is translated at 8 times y.  Students need to also be made aware that they will need to do the inverse of the operation with a letter in order to solve for that problem. 

The instructor will demonstrate numbers one through five on the worksheet on the board explaining the steps as the problems are completed.  Students will be asked to volunteer information to solve the problems after the first few were completed together as a class.  Students will be reminded to use the inverse of the operation (opposite) to get the letter by itself.    


This will take approximately 20 minutes.


Students will be given the remainder of the class to work on their assignment.  

This will be approximately 15 minutes.

Motivation:

Lecture, and direct instruction, demonstration.

Evaluation:

Monitor student’s work and grade their assignments

Assignment:
Students will complete the problems on the worksheet.  The class will use class time to start the assignment and complete what is not done for homework.  
Name ________________________________________   Date ________________

Solve the following problems.  Then state if the given number is a solution to the problem.  Remember that when you see a number right next to a letter (8x) that means to multiply.
1)  
9x = 63 (let x = 7)




13)
30 ÷ 3 + p = 17 (let p = 6) 
2)
t – 10 = 10 (let t = 10)




14)
9b – 6 = 48 (let b = 6)
3)
3r – 68 = 49 (let r = 39)



15)
5r + 2 +22 (let r = 4)
4)
c ÷ 6 = 6 (let c = 36)




16)
6 ÷ r = 3 (let r = 4)
5)
2n + 5 = 25 (let n = 15)



17) 
62 ÷ r + 12.4 (let r = 5)
6)
t – 8 = 5 (let t = 13)




18)
68x + 985 = 13,392 (let x = 52)
7)
7x = 63 (let x = 9)




19)
68 ÷ p + 34 (let p = 34)
8)
9 ÷ a = 3 (let a = 3)




20)
36 ÷ r = 4.5 (let r = 8)
9)
9b – 4 = 36 (let b = 10)




21)
8.6c + 6 = 19.78 (let c = 2.3)
10)
9t – 4 = 14 (let t = 2)




22)
49 ÷ r = 7 (let r = 7) 
11) 
36g + 0 = 36 (let g = 1)




23)
78r = 1950 (let r = 25) 
12)
35 ÷ w = 5 (let w = 7)




24)
y ÷ 9 = 8 (let y = 72)
Day 4
Teacher:
Mr. Schneider


Subject:
Eighth grade Math Special Education
Objective:  
TLWBAT (The Learner Will Be Able To) get an understanding of to use addition and subtraction to solve equations.  Students will learn to solve problems containing letters without knowing the value of the letter.  The students will also need to apply the Orders of Operations (PEMDAS).   
Standards:
Addition and Subtraction Equations/Algebra

“Use variables to create and solve equations and inequalities representing problem situations.”
Materials:
Pencil, Handout of PEMDAS, worksheet.  Chalkboard, chalk.
Procedure:
The class will be introduced to Equations.  Students will gain an understanding of how to solve a problem with the letter when the value of the letter is not revealed.  The students will need to solve the problem by determining the value of the letter.    

The instructor will demonstrate numbers one through five on page on the board explaining the steps as the problems are completed.  Students will be asked to volunteer information to solve the problems after the first few were completed together as a class.  Students will be reminded to use the order of operations that they worked on the day before to complete the problems correctly.    


#1 



X+9=24



    -9   -9



X   =  15


***Students need to be reminded that whatever is done on one side of the equal sign must be done to the other side as well.


Students will then be shown how their answer can be plugged into the original problem to check their work.  (Example: 15+9=24)


******Give more examples if the class needs further help!!!!

This will take approximately 15 minutes.


Students will be given the remainder of the class to work on their assignment.  This will be approximately 15 minutes.

Motivation:
Lecture, and direct instruction, demonstration.

Evaluation:
Monitor student’s work and grade their assignments

Assignment:
Students will complete the problems on the worksheet.  The class will use class time to start the assignment and complete what is not done for homework.  
Name ________________________________________   Date ________________

Solve for the letter in the following problems.  Whatever you do to one side of the = sign, you must do to the other!  Remember to use the inverse to get the letter alone.         

1)  
X + 9 = 24





13)
8.9 + D = 36.5
2)
Y + 9 = 35





14)
7 – X = 8
3)
B – 3 = 40





15)
T + 8 = 29
4)
13 + Y = 30 





16)
 R – 8 = 36
5)
80 = X - 8





17) 
 4 = D – 1 
6)
T + 8 = 39





18)
5 + D = 60
7)
60 + D = 3 





19)
 9 – T = 97
8)
D – 8 = 64





20)
4 = R + 8

9)
33 –D = 30 





21)
268 + D = 823
10)
68 – A = 120





22)
D – 4,582 = 568,972 
11) 
82 = D - 44





23)
 C + 80 = 48,890
12)
D – 8 = 57





24)
D – 7 = 8,532
Day 5
Teacher:
Mr. Schneider


Subject:
Eighth grade Math Special Education
Objective:  
TLWBAT (The Learner Will Be Able To) get an understanding of to use multiplication and division to solve equations.  Students will learn to solve problems containing letters without knowing the value of the letter.  The students will also need to apply the Orders of Operations (PEMDAS).   
Standards:
Multiplication and Division Equations/Algebra



“Use variables to create and solve equations and inequalities representing

problem situations.”
Materials:
Pencil, Handout of PEMDAS, worksheet.  Chalkboard, chalk.
Procedure:
The class will be introduced to Equations that require multiplication and division.  Students will gain an understanding of how to solve a problem with a letter when the value of the letter is not revealed.  The students will need to solve the problem by determining the value of the letter.    

The instructor will demonstrate numbers one through five on page on the worksheet on the board explaining the steps as the problems are completed.  Students will be asked to volunteer information to solve the problems after the first few were completed together as a class.  Students will be reminded to use inverse (opposite) operation in order to get the letter by itself.    



#1 
4x=40


4     4
                                    
x   = 10


***Students need to be reminded that whatever is done on one side of the equal sign must be done to the other side as well.


Students will then be shown how their answer can be plugged into the original problem to check their work.  (Example: 4x10=40)


******Give more examples if the class needs further help!!!!
This will take approximately 15 minutes.


Students will be given the remainder of the class to work on their assignment 

This will be approximately 15 minutes.

Motivation:
Lecture, and direct instruction, demonstration.

Evaluation:
Monitor student’s work and grade their assignments

Assignment:
Students will complete the worksheet.  The class will use class time to start the assignment and complete what is not done for homework.  
Name ________________________________________   Date ________________

Solve for the letter in the following problems.    Whatever you do to one side of the = sign, you must do to the other!  Remember to use the inverse (opposite) to get the letter alone!         

1)  
4x = 40





13)
12t = 144
2)
32 = 4y





14)
8 = t ÷ 5
3)
6x = 36





15)
7.5 = 7.5y
4)
t/5 = 8 






16)
c × 20 = 12
5)
a ÷ 9 = 9





17) 
 p × 10 = 60
6)
5x = 55






18)
9y = 72
7)
x ÷ 6 = 3 





19)
10t = 150
8)
45 ÷ x = 9





20)
x ÷ 9 = 27

9)
9x = 99 






21)
r ÷ 9 = 62
10)
72 = 8x






22)
36 = 6t 
11) 
y ÷ 64 = 12.8





23)
t ÷ 100 = 50
12)
1.4 = x ÷ 9





24)
84 = 7x
Name ________________________________________   Date ________________

1.  How comfortable do you feel with adding equations?

Great
  
Good  

Ok

Not So Good

Not Good At All

2.  How comfortable do you feel with subtracting equations?

Great
  
Good  

Ok

Not So Good

Not Good At All

3.  How comfortable do you feel with multiplying equations?

Great
  
Good  

Ok

Not So Good

Not Good At All

4.  How comfortable do you feel with diving equations?

Great
  
Good  

Ok

Not So Good

Not Good At All

5.  How comfortable do you feel with solving exponents within equations? 

Great
  
Good  

Ok

Not So Good

Not Good At All

6. Do you feel comfortable knowing what the math symbols ( ÷, ×, -, +, /) mean when they are in an equation?

Great
  
Good  

Ok

Not So Good

Not Good At All
7.  How comfortable do you feel with solving equations now that you have worked on this in class?

Great
  
Good  

Ok

Not So Good

Not Good At All
Name ________________________________________   Date ________________

To the best of your ability, solve the following questions.
1)  
54 + 63 (4-2)

2)
69 – 8 x 9 – 5

3)
8y - 4 = 28 

4)
9r + 9 = 18


5)
36/5 + 56 (9-2)
Why a post-assessment questionnaire and post assessment of 

assignment 

(that was the same as the pre-assessment assignment)?

A post-assessment questionnaire and assignment is a great way to look back after a lesson is completed to see what the students learned, or missed during the lesson.  This not only is great documentation to show the student’s growth in the subject from beginning to end, it can boost the student’s confidence. The students will be able to see how they feel after the lesson is completed compared to before it began.  

By using the same pre and post assessment assignment, students and teachers can easily compare the worksheets side by side in order to show improvement and to demonstrate the skills obtained in the lesson.  Students should do much better on the post-assessment worksheet than they did on the pre-assessment.  When students do the same pre and post-assessment worksheet, they can see for themselves their total growth in the lesson.
