
This would be a good time to put the word scale factor on a word wall, if there is one 

present in the classroom.  Tell the students to start with their chosen image, and re-draw it 

using coordinate points that are half of their original.  Once they have systematically 

dilated their chosen image in half, (something that can easily be checked by the teacher), 

they can try and dilate the rest of their webpage.  For 8
th

 grade students, it is unrealistic 

that their entire web page will be dilated correctly, but if they can correctly dilate their 

image using its coordinate points, then they have been introduced to and learned the 

concept of dilation.  Again, it is important for the teacher assist each student to make 

them feel successful, so that math anxiety and self doubt do not come in to the picture in 

the students’ minds. 

     The teacher should then ask the students, What could we have done if we wanted to 

make our designs twice as large, instead of cutting them in half?  The students should 

eventually respond that they could multiply all of the coordinate points by 2.  What would 

the number 2 be called in this instance?  (The scale factor).  The teacher should ask 

multiple questions like this (What would we do if we needed to make our designs a third 

of the size of the original?) . 

 

     At this point, the students should be given a sheet of 10 by 10 graph paper.  Tell the 

students to start with their chosen image, and re-draw it using coordinate points that are 

half of their original.  Remind the students that they can multiply all of the coordinate 

points of their image by one-half, or they can simply divide all of the points by two.  

They will have to estimate points that lie between two integers, like 3.5 for instance.  

After they have re-drawn their original design, the teacher should give the students a ruler 

and have them measure several lengths of their line segments on both designs and 

compare them.  Students should come to the conclusion that, not only are the coordinate 

points half of what they were in the original design, but the side lengths are also half as 

long. 

 

     Once this process is complete, the teacher should explain that they have all used a 

mathematical process known as dilation.  This would be a good time to put the word 

dilation onto the word wall if one is present.  To reinforce this skill, the teacher should 

give a homework assignment where the students have to dilate different objects in the 

coordinate plane using a variety of different scale factors.  Students should come to the 

conclusion that, any time a scale factor is less than one, the object shrinks, or gets 

smaller.  Likewise, any time a scale factor is greater than one, the object is enlarged. 

Lesson 5 



Starting with this lesson, the students will transition from learning how to dilate an image 

to the concept of the slope intercept form of a line. The students will begin by choosing 

the company that will help launch their website.  The teacher will give the students three 

choices that will provide creative advice, put their site online, and provide advertising for 

their website.  Website group #1, which is called Web-X Designs, will cost the student 

$2,000 in start-up fees, but they have an excellent reputation for promoting new websites.   

Website group #2, which is called Net Surfer Plus, costs $500 in start-up fees, but they 

are an unknown group, and so the promotion of the students’ websites is a bit of a risk 

with investment group #2.  The third option is to pay the computer teacher at their school 

$100 to launch and promote their website.  Although he swears he will do a great job, he 

seems a little strange, but you can’t beat $100 to launch your website. 

 

     After each student chooses how they are going to start their website (Web-X Designs, 

Net Surfer Plus, or their computer teacher), they are now locked-in to a course of action 

that will take them through the rest of the project, learning about a linear equation and the 

slope-intercept form of a line along the way.  The students that started with Web-X 

Designs should be told that their website will make a steady stream of revenue of $250 

per month.  The teacher can be creative as to explain how this happened.  They can even 

individualize the profit for each student, if they have time.  For example, if a particular 

student wrote that their website would make money by charging a membership fee, the 

teacher can say that the membership fees are coming in at a rate of $250 per month.  If 

the student explained that their website would make money through advertising, then the 

teacher could tell them that Web-X Designs predicts that their advertising revenue will 

amount to an extra $250 each month.  The students that chose Net Surfer Plus will make 

a steady stream of income of $150 per month.  The students that chose to have their 

computer teacher launch their website will receive an income of $50 per month.  Pair up 

students that chose the same group (keeping in mind that factors that were discussed 

earlier), and have them project how much money they will make after 1month, 2 months, 

3 months, etc., up to six months.  Remind students that they have to subtract the amount 

that they paid to launch their website.  It might be helpful to provide a table that looks 

like this: 

 

 

Month Profit Made (Don’t forget to subtract 

your start-up fee) 

1  

2  



3  

4  

5  

6  

 

     Although they won’t know it at the time, the students are already using the concepts of 

functions and linear equations.  They are using linear equations, like y = 250x – 2,000 if 

they chose Web-X Designs, without really even knowing it.  This makes the learning 

authentic to each learner.  

 

Lesson 6 

 

In this lesson, students will start graphing their tables on a coordinate plane.  Since the 

students have already plotted so many points in the earlier lessons of this project, the 

mistakes of the actual graphing of points should be minimal.  The teacher should, as a 

whole class, display how to set up their graphs.  (See Figure 7).  The teacher should 

guide the students to make sure that they label the x-axis with Months, the independent 

variable, and the y-axis with Profit, the dependent variable.  Also guide the students to 

understand why profit is the dependent variable, because it depends on how many months 

the website has been online.  Working with a partner, they should individually graph the 

first 6 months of their profits.  The graphs should show that, after 6 months, the students 

that chose Web-X Designs have not made a profit yet.  In fact, they are still at negative 

$500.  Net Surfer Plus has made $400 in profits and the third group (the computer teacher 

group) has made $200. Next, have them graph the next 6 months of profits, so that they 

will have profit data for one full year.   

    After a year, Web-X Designs will have made a profit of $1,000, Net Surfer Plus will 

have made a profit of $1,300, and the computer teacher will have made the students a 

profit of $500 (Figure 7).  Once all students have graphed out their profits for one year, 

arrange students in groups of 3, so that each “company” is represented.  The teacher 

should once again consider the factors of ability, gender, self-esteem, etc.  Have each 

student copy the lines that represent the other groups on to his/her graph.  The teacher 

may want to have each student color code each line.  For example, the line that represents 

Web-X Designs could be blue, the line that represents Net Surfer Plus could be red, and 

the computer teacher line could be brown.  Have them analyze each other’s graphs, and 

have them answer the following questions:  Where does each graph touch the y-axis?  

What does this number represent? (The start up fees).  Which line is the steepest, and 



which line is the least steep?  Why is this? (Web-X Designs is the steepest because they 

make the most per month.  The people who chose their computer teacher have a line that 

is not very steep at all, because they make the least per month).  If these websites were on 

the internet for 2 years, who would make the most money?  Why? (Web-X Designs would 

make the most money because their graph grows at a higher rate than the other two 

groups). 

 

Lesson 7 

 

In this lesson, students will make the connections between their graphs, the y-intercept of 

a line, the slope of a line, and the slope-intercept equation (y = mx + b).  First, as a whole 

class, have students see if they can come up with an equation to match each of the 3 

groups’ profits.  Tell them that, just like on their graphs, we will let x represent the 

amount of months the website has been online, and we will let y represent their profit 

after a given month.  Since the equation is going to calculate the profit of each group, the 

teacher should guide the students to realize that the equation should start with “y =”.  

Next, guide the students to come up with the 3 equations to represent the three groups.  

Web-X Designs will be represented by the equation y = 250x – 2000, Net Surfer Plus will 

be represented by the equation y = 150x – 500, and the computer teacher will be 

represented by the equation y = 50x – 100. 

Ask the students Which line was the steepest?  How does that relate to the equation for 

that group?  Which line was the least steep?  How does that relate to the equation for 

that group?   

     This is a perfect time to introduce the concept of slope to the students.  By looking at 

how the steepness of the graph matches the amount made per month, students should see 

the connection between the slope of the actual line and the slope, or “m”, of the equation.  

The students should see that the slope is the same thing as the amount made per month.  

This is another opportunity to add the word slope to the word wall.   

 

 

 

 

 



FIGURE 7 

 

 

 

 

 

 

 

 

 

 

      



     Next, ask the students How does the point at which the line crosses the y-axis relate to 

each equation?  Students should notice that each line touches the y-axis at the same 

number that ends each equation, i.e. the “+ b” part.  This is a great opportunity to 

introduce the concept of “y-intercept.”  Students should also see the connection between 

the y-intercept and the fact that, for each group, it is their start up fee.  In many linear 

equations, the y-intercept represents some sort of starting point.  At this point, the teacher 

should put y-intercept on the word wall.   

     And now, finally, the teacher can introduce the algebraic way to write the slope-

intercept form of a line, the infamous y = mx + b.  The students will almost certainly ask, 

“Why does the letter m represent slope?”  And the teacher can give the honest, but 

frustrating answer of “Nobody knows.” 

     Once this part of the unit is complete, teacher can begin to extend on the concept of y 

= mx + b with more real word situations.  Although the amount of situations that a 

teacher can create and have the students represent both graphically and algebraically are 

limitless, some examples include: 

 A taxi service charges a $3.00 flat fee and then charges that passenger $1.25 

per mile 

 A leaky bucket has 10 gallons of water and is losing water at a rate of a ½ 

gallon every minute.  (This situation is good to introduce the concept of a 

negative slope as opposed to a positive slope). 

 Little Johnny and his mom arrange an allowance that pays Little Johnny $5.00 

a week, plus an additional $2.00 that Johnny works around the house. 

 A local gym charges an up front, $50.00 fee, plus an additional $30.00 per 

month for a membership. 

 A 350 pound man starts a diet, which enables him to lose 6 pounds a week. 

     In summary, this unit is designed to teach students about the slope-intercept form of a 

line and the dilations of objects, without these objectives coming off as abstract and non-

relatable.  By trying to hook students in by telling them the story of Mark Zuckerburg and 

letting the students be creative with the design of their own website, the goal is to set a 

stage where each student will relate to these topics.  In the end, the goal is for the students 

to understand that, in dilation, an object is enlarged or scaled down, and on a coordinate 

plane, this can be accomplished by using coordinate points, and multiplying them by a 

scale factor.  Students should also understand the relationship between a real life 

situation, a table of values, an equation, and a graph.  They should realize that the slope 



of a line is the rate of change for that line, and that the y-intercept of a line is not only 

where a line crosses the y-axis, but it often relates some sort of “starting point” of a linear 

equation.   
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shows the difference between a dilation using a scale factor greater than one, and a 

dilation using a scale factor less than one.  Students can even post questions to be 

answered.  
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