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LANGUAGE 

 
 
 

Vygotsky 
Language use, organization and structure are the primary means of 
mediation. SCT argues that human mental functioning is fundamentally a 
mediated process that is organized by cultural artifacts, activities, and 
concepts (Lantolf & Thorne, 2006)  

(Irizarry, p. 47) 

When students don’t see themselves reflected in curriculum, they can 
start to think that their group (Latinos, for example), is not that important 
or that they have not done anything worth noting 

(Wheeler, p. 173) 

Teaching methods which DO take vernacular dialects into account in 
teaching the standard work better than those which DO NOT 



ZPD 

The distance between the actual developmental level as 
determined by independent problem solving and the level 
of potential development as determined through problem 
solving under adult guidance or in collaboration with more 
capable peers.  

(Lantolf & Thorne, 2006)  

 



 
RATIONALE FOR TEACHING 

VOCABULARY 
 

•  Intergrade vocabulary knowledge in assessments 
 
•  Students learn mathematics best by using it, and 

understanding the language of math gives students the 
skills they need to think about, talk about, and assimilate 
new math concepts as they are introduced. The language 
of math, in this case, is critical to helping children develop 
the means to acquire new concepts  

(David Chard, 2001)  
 
 
 



Making Vocabulary Knowledge A 
Part of Every Lesson 

 
•  An effective mathematics program should build 

vocabulary development into lesson content, 
assessment and intervention modules that will also 
help ELL’s.  

•  To ensure that students are assimilating and using 
vocabulary knowledge essential to learning 
mathematics, the curriculum should 
u  Pre-teach mathematics vocabulary 
u  Model vocabulary when teaching new concepts 
u  Use appropriate labels clearly and consistently 
u  Integrate vocabulary knowledge in 

assessments 





Lesson Procedure 

Review 
vocabulary 

Raise 
problems 
Introduce 
new lesson 

Teach new 
vocabulary  

Teach how 
to solve 
problems  

Apply 

Assess 



Vocabulary review 

●  Students will call out what vocabulary they still 

remember from the previous lesson.  

●  The groups who get more correct answers will be the 

winners.  



Vocabulary Review 
 • Equation 

A mathematical statement that says that two expressions have the same value; any number sentence with an =. 

• Linear Equation 
An equation that makes a straight line when it is graphed. Often written in the form: y = mx+b 

• Variables 
A letter used to represent a number value in an expression or an equation. It can also be defined as a symbol for a number 
we don't know yet. It is usually a letter like x or y. 
Example: in x + 2 = 6, x is the variable 

• Constant 
A fixed value. In Algebra, a constant is a number on its own, or sometimes a letter such as a, b or c to stand for a fixed 
number.  

• Slope 
In mathematics, the slope or gradient of a line is a number that describes both the direction and the steepness of the 
line. Slope is often denoted by the letter m. The direction of a line is either increasing, decreasing, horizontal or vertical.  

•  Intercept-Cut off/Cross 
The x-intercept  
Value of x at the point where a line or curve crosses the x-axis. 
 ( i.e. where the y value equals 0 ) 
x-intercept = ( x, 0 ) 
The y-intercept 
The value of y at the point where a curve crosses the y-axis.  
( i.e. where the x value equals 0 ) 
y-intercept = ( 0, y ) 
 • Function 
A function is a special relationship where each input has a single output. 
It is often written as "f(x)" where x is the input value. 
Example: f(x) = x/2 ("f of x is x divided by 2") is a function, because each input "x" has a single output "x/2": 
• f(2) = 1 
• f(16) = 8 
• f(−10) = −5 
 
 



Standard Form of a Linear 
Equation 

   

Standard form of linear equation having one or two variables is given below: 
 
1. For one variable: 
 
Standard form for a linear equation in one variables is written as ax = b 
where, a and b are real numbers. 
 
Example: 5x = 6, 2x - 8 = 0 
 
2. For two variables: 
 
Standard form for a linear equation in two variables, x and y is written as ax 
+ by = c, where a, b and c are real numbers. 
 
Example: 2x + 6y = 2, x - y = 0 
  
The admission fee at a small fair is$1.50 for children and $4.00 for 
adults. On a certain day, 2200 people enter the fair and $5050 is 
collected. How many children and how many adults attended? 
total number: a + c = 2200  
total income: 4a + 1.5c = 5050 
 



MATCHING ACTIVITY 
WORD PROBLEM EQUATION 

• At a school play, children’s tickets cost $3 each 
and adult tickets cost $7 each. The total amount 
of money earned from ticket sales equals $210. 
Write a linear model that relates the number of 
children’s tickets sold to the number of adult 
tickets sold. • Lin is tracking the progress of her plant’s 
growth. Today the plant is 5 cm high. The plant 
grows 1.5 cm per day.  Write a linear model that 
represents the height of the plant after d days.  • Mr. Thompson is on a diet. He currently weighs 
260 pounds. He loses 4 pounds per month. 
Write a linear model that represents Mr. 
Thompson’s weight after m months. • Paul opens a savings account with $350. He 
saves $150 per month. Assume that he does 
not withdraw money or make any additional 
deposits. Write a linear model that represents 
the total amount of money Paul deposits into his 
account after m months.  • Conner has $25,000 in his bank account. Every 
month he spends $1,500. He does not add 
money to the account. a. Write a linear model 
that shows how much money will be in the 
account after x months. • A machine salesperson earns a base salary of 
$40,000 plus a commission of $300 for every 
machine he sells. Write an equation that shows 
the total amount of income the salesperson 
earns, if he sells x machines in a year.  

 
 

u  y = $300x + $40,000. 
u  3x + 7y = 210. 
u  y = 5 + 1.5d 
u  y = 260 – 4m 
u  y = 350 + 150m 
u  y = 25,000 – 1,500x 
 



Standards 
8.EE Analyze and solve linear equations and pairs of simultaneous linear 
equations. 

● 8.EE.8. Analyze and solve pairs of simultaneous linear equations. 

● 8.EE.8a. Understand that solutions to a system of two linear equations in 
two variables correspond to points of intersection of their graphs, because 
points of intersection satisfy both equations simultaneously. 

● 8.EE.8b. Solve systems of two linear equations in two variables 
algebraically, and estimate solutions by graphing the equations. Solve 
simple cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have 
no solution because 3x + 2y cannot simultaneously be 5 and 6.  

● 8.EE.8c. Solve real-world and mathematical problems leading to two 
linear equations in two variables. For example, given coordinates for two 
pairs of points, determine whether the line through the first pair of points 
intersects the line through the second pair.  



Essential questions 

● How do I solve pairs of simultaneous linear 
equations? 

● How can I translate a problem situation into 
a system of equations? 

Understanding 

● There are situations that require two or more 
equations to be satisfied simultaneously. 

● There are several methods for solving 
systems of equations. 

 



Knowledge 

● Identify  and calculate slope 

● Identify y-intercept 

● Create graphs given data 

● Analyze graphs 

● Make predictions given a graph 



TEACHING METHODS 
C

oo
pe

ra
tiv

e 
Le

ar
ni

ng
 

•  Students will 
be grouped 
in pairs to 
facilitate 
Think-Pair-
Share 
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•  Students will 
be provided 
feedback on 
learning 
goals. 

•  Students will 
be asked to 
keep track 
of their 
progress on 
learning 
goals. 
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•  Students will 
engage in 
problem 
solving 
tasks 

•  Students will 
engage in 
investigation 
tasks 



Strategies for English Language 
learners  

● Modeling, math walls, and other 
visuals  

● Meaning based context 

● Authentic assessment 

● Guided interaction with teacher and 
peers 



Determining Whether the Slope of a Line is  
Positive, Negative, Infinite or Zero 

 Rise/run, delta y/delta, x y2-y1-x2-x1 
http://www.coolmath.com/algebra/08-lines/05-finding-slope-line-from-graph-01 





Positive - Negative 

⬜  If the line is sloping 
upward from left to 
right, so the slope is 
positive (+). 

 

⬜  If the line is sloping 
downward from left to 
right, so the slope is 
negative (-). 

 



Horizontal - Vertical 

⬜  When the line is 
horizontal 

 

⬜  When the line is 
vertical 

 

We can see that no matter what two points 
we choose, the value of the y-coordinate 
stays the same; it is always 3. Therefore, 
the change in y along the line is zero. No 
matter what the change in x along the line, 
the slope must always equal zero. 

In this case, no matter what 
two points we choose, the 
value of the x-coordinate 
stays the same; its is always 
2. Therefore, the change 
in x along the line is zero. 



A Seven-Question 
Guide to Solving a 

Word Problem 
Based on Huang and Normandia (2008, pp. 67-75; in Fang & 

Schleppegrell, 2008) 



Word problem 
●  A school’s International Cultures Club is selling Latin@ 

Christmas cards as well as Kwanzaa posters for the 
holidays. The Latin@ Christmas cards cost $2 each 
and the Kwanzaa posters cost $3 each. A total of 150 
items between the two groups were sold for a total 
amount of $330. How many items of each were sold? 



Question 1: What is the 
problem to be solved? 

● Identify what must be calculated 
● Number of Latin@ Christmas cards 
● Number of Kwanzaa posters 



Question 2: What relevant information 
is provided in the text? 

● Price per card 

● Price per poster 

● Total number of items sold 

● Total amount of money collected 



Question 3: Which mathematical concepts 
are indicated or signaled in the 

information?  
●  Unknown number of cards; unknown number of posters 

(variable 1: number of cards; variable 2: number of 
posters) 

●  Total amount of items sold: 150 

●  Total amount of money collected: $330 

●  $2 for a card → Price for a single card 

●  $3 for a poster → Price for a single poster 



Question 4: What are the mathematical 
principles needed for solving the given 

problem? 
●  Items sold 
●  Variable 1 = x; variable 2 = y 
●  Total amount of items sold→ x + y = 150 

●  Money collected 
●  Variable 1 = 2x; variable 2 = 3y 
●  Total amount of money collected→2x + 3y = 330 



Question 5: What procedures do I follow to 
use those principles in solving the 

problem? 
●  Equation 1: x = 150-y 

●  Equation 2: 2 (150-y) + 3y = $330 

●  300 - 2y + 3y = 330; 300 + y = 330; y = 30 

●  x= 150 - 30; x = 120 



Question 6: As a result of these 
procedures, what is the solution? 

● 120 cards and 30 posters 
were sold 



Question 7: How can I justify the solution? 
(Does the solution make sense?) 

●  Information from the text 
●  Total number of items sold: 150 
●  Total amount of money collected: $330 

●  Information from the mathematical equations 
●  x + y = 150 
●  2x + 3y = 330 

●  Plugging the solutions into the equations 
●  Total number of items sold: 120 + 30 = 150 
●  Total amount of money collected: (2*120) + (3*30) → 240 + 

90 = 330 

●  Thus, the solutions are correct 



Solving Linear Equations 
Substitution 
1.Move the variables to different sides of the equation. This 
"substitution" method starts out by "solving for x" (or any other 
variable) in one of the equations.  x=150-y 
2. Plug this back into the other equation. 
2(150-y)+3y=330 
3.Solve for the remaining variable. You now have an equation 
with only one variable. Use ordinary algebra techniques to solve for 
that variable. 
300-2y+3y=330 

-2y+3y=330-300 
Y=30 
4.Use the answer to solve for the other variable 
 



Solving Linear Equations 
Elimination 
 
1. Find the variable that cancels out. Sometimes, the equations will already "cancel out" a 
variable once you add them together. For instance, when you combine the equations 3x + 
2y = 11 and 5x - 2y = 13, the "+2y" and "-2y" will cancel each other, removing all the "y"s 
from the equation. Look at the equations in your problem and figure out if one of the 
variables will cancel out like this. If neither of them will, go to step 2 

2. Multiply one equation so a variable will cancel out. 
x+y=150 
2x+3y=330 
-2(x+y)=-2(150)  
 -2x-2y=-300 

3. Combine the two equations. To combine two equations, add the left sides together, and 
add the right sides together. 
-2x-2y+2x+3y=-300+330 

4. Solve for the last variable. Simplify the combined equation, then use basic algebra to 
solve for the last variable.  
Group the x and y variables together:-2x+2x-2y+3y=-300+330 
Simplify and solve for y :y=30 

5.Use the answer to solve for the other variable 
 
 
 



Solving Linear Equations 
Graphing the Equations 
The basic idea is to graph both equations and find the point where they intersect. The x and y 
values at this point will give us the value of x and the value of y in the system of equations. 
 
1.Solve both equations for y. Keeping the two equations separate, use algebra to turn each equation 
into the form "y = __x + __". 
Equation  
x+y=150 will be y=-x+150 
2x+3y=330 will be 3y=-2x+330 simplified as y=-2/3+330 
 
2.Draw coordinate axes. On a piece of graph paper, draw a vertical "y axis" and a horizontal "x axis.“ 
 
3.Draw the y-intercept for each line. Once you have an equation in the form y = __x + __, you can 
start graphing it by drawing a dot where the line intercepts the y-axis. This is always going to be at a y-
value equal to the last number in this equation. 
 
4. Use the slope to continue the lines. In the form y = __x + __, the number in front of the x is 
the slope of the line. Each time x increases by one, the y-value will increase by the amount of the 
slope. Use this information to plot the point on the graph for each line when x = 1. (Alternatively, plug in 
x = 1 for each equation and solve for y.) 
 
5. Continue plotting the lines until they intersect.  
 
6.Find the answer at the intersection. Once the two lines intersect, the x and y values at that point 
are the answer to your problem. 



Application 
•  Students will be given a similar word problem to solve 

individually.  

•  Teacher will go around to help students.  



Assessment plan 

ASSESSMENT 
PLAN 

Vocabulary 
check 

Project-
based 

assessment 



Vocabulary check 





Project – based assessment  

Stage 5 

Students present their poster in front of the class 

Stage 4 

Students use 7 steps to solve the problems and put the solutions on a poster 

Stage 3 

Students give problems to the other groups 

Stage 2 

Students will be given 2 equations, think of a story or problems that leads to 2 equations 

Stage 1 

Students will be given a model word problems and solve as a group 



Stage 1 

A music festival charges $54.95 per ticket sold on the day 
of the event. A ticket purchased before the festival costs 
only $39.95. There were 20,000 tickets sold for a total of 
$925,000. How many tickets did they sell at the music 
festival? How many tickets did they sell before the music 
festival?  
 



Stage 2 

x + y = 2 
2x - 3y = 6 

 



Peer assessment 

§  How much do they like the story?  

§  The accuracy of the results?  

§  How beautiful the poster is? 

§  How clearly the presenters talk about the solutions?  



Thank you very much 



How many steps are there in solving a 
word problems? 

7 steps 



After identifying the problem, what should 
you do next? 

Find the relevant information 



Rise / run is used to calculate what? 

Slope 


