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CONTENT AND TASK DECISIONS 
 
Grade Level(s): Seventh 
 
Description of the Task: Students will find the slope of a few objects in the room. They will also graph 
points on a coordinate plane and find the slope between them. Students will understand both vertical and 
horizontal change, and how they relate to slope. This will be a two-day lesson with two different 
activities. 
 
Indiana Mathematics Content Standards:  
7.AF.4: Define slope as vertical change for each unit of horizontal change and recognize that a constant 
rate of change or constant slope describes a linear function. Identify and describe situations with 
constant or varying rates of change. 
7.AF.5: Graph a line given its slope and a point on the line. Find the slope of a line given its graph. 
 
Indiana Mathematics Process Standards:  
PS.1: Make sense of problems and persevere in solving them. 
PS.3: Construct viable arguments and critique the reasoning of others. 
PS.4: Model with mathematics. 
PS.5: Use appropriate tools strategically. 
PS.6: Attend to precision. 
PS.7: Look for and make use of structure. 
 
Mathematics Content Goals: Students will be able to find the slope of an object and between two 
points on a graph. Students also need to understand the value of slope AND compare slopes of lines. 
 
Language Objectives: Understanding the value of slope and how it relates to horizontal and vertical 
change can be challenging. Students should be able to explain what the value of slope means, using 
mathematical terms. For example, “What does a slope of 5 mean? A slope of ¼?” 
 
Materials: Students: rulers, paper, pencil, whiteboards with graphs, markers, and rags. Graph paper can 
be substituted for the whiteboards. 
Teachers: projector, whiteboard, marker, toy car, ramp (a table for the ramp would be ideal), notecard or 
sticky notes for groups to write down their answers 

 
THE LESSON 
 
Before:  
Activate prior knowledge:  
Day 1: “What will happen when I let go of the car?” Ask this question while holding a toy car at the top 
a ramp (with a slope of about -1). Drop the car and let the students reflect. Increase the slope to 
approximately -5, then repeat. Do it one last time with a slope of approximately -¼. 
Day 2: A warm-up problem can be on the board that addresses any misconceptions from the first day’s 
exit ticker. 
 



Be sure the problem is understood:  
Day 1: Ask the students: “How did you know what would happen?” “What words might we use to 
describe the 3 different ramps?” Hopefully, someone will use the word steep or steepness. We can then 
talk about different situations/places/jobs where they would need to know the steepness (slope). The key 
concept for students to discover is that steepness is determined by the relationship between two  
measurements (height and width or rise and run). When students say that slope is based on how tall it is, 
draw two lines on the board; the shorter line should be steeper. Continue to do this until the connection  
between BOTH measurements is discovered. 
Day 2: Put two points on a coordinate plane on the board (see below). Draw a line to connect them. The 
initial problems will be very steep or will have a gradual incline. I will have each student 
describe to a partner the “steepness” of the line. Then, ask the class how they might calculate the slope 
between the two points. If a student figures it out, have him or her come to the board to explain the slope 
to his or her classmates. If no student figures it out, draw the horizontal and vertical lines that form a 
right triangle with the original line. Use the terms vertical and horizontal change to describe the rise and 
run of the line. Facilitate a discussion about positive and negative as uphill and downhill. After some 
practice (about 3-4 problems), give the students 5 problems to graph and find the slope of. The points 
below are examples of problems to give during different times in the lesson. 
 
Describing steepness 
1. (2, 5) (7, 6)  2. (-5, 1) (4, 3)  3. (0, 2) (-2, -4)  
 
Calculating Slope as a Class 
1. (2, 1) (5, 7)  2. (-2, 3) (-6, -3) 3. (1, -5) (3, 4)  
 
Calculating Slope Individually/Partner 
1. (2, 4) (5, 1)  2. (1, 2) (-3, 4)  3. (4, 0) (-2, 3)  4. (-5, 5) (-1, -2)  
 
5. Partner 1: (4, -3) (0, 2) Partner 2: (-3, 1) (7, -5) 
 
Establish clear expectations: The goal of the lesson is to transfer the 3-D concept to a 2-D plane.  
Day 1: Students will find the slope of 5 given objects in the classroom using rulers.  
Day 2: Students will graph each point on whiteboards in order to calculate the slope. 
 
During: 

• Let go.  
Day 1: 5 objects will be in the front of the room for the students to consider. Some of the objects 
should have similar slopes (to make it hard to eyeball the comparison). Individually, students 
will write down the objects in order from least steep to most steep. These are just estimates 
before any measuring has taken place. Students will then get into groups of 3 or 4 to measure the 
objects. Students can record any measurements of the objects they want and record them on 
paper. Once they have measured all 5 objects, groups should calculate the slopes and determine 
the order of the objects. Both the order and the slopes should be recorded and turned in (on the 
sticky note/notecard). Students should measure objects to the nearest whole (cm or in). 
Day 2: Students will have whiteboards on which to draw points (see above for points). The last 
problem will have 2 sets of points. Each student will have a partner. Each student will graph the 
points, draw a line, and calculate the slope. Then, he or she will have to explain their work. The 
other partner will listen and decide if they agree or disagree. 
 
 



• Listen actively.  
Day 1: Groups will likely have different ideas about what needs to be measured. Since this is the 
first day talking about slope, many students may not understand that two measurements need to 
be made. Often, students think the diagonal is the slope, but slope is not a length. Listen for this 
common misconception and provide support. The other discussion to listen for is about the 
calculation of slope (or writing of the fraction). “What numbers are used and where do they go?” 
Day 2: Students will likely have questions during the explanation phase. If they do not, listen to 
how they talk to their partners when describing the steepness of the initial lines. If they do not 
have the concept of steepness down, the value of slope will be confusing. It may be helpful to 
arbitrarily assign larger numbers to steeper lines to show this relationship. When showing lines 
with whole number slopes, it is still best to write a denominator to visually show that slope is a 
comparison of TWO values. 

• Provide appropriate support.  
Day 1: Help groups with measuring that seem to be struggling. Many groups may not use the 
correct unit. However, this may be a great way to show that the slope is still the same regardless 
of the units used! Another challenge for groups will be in comparing fractions. For example, if 
two of the slopes are 20/13 and 8/5, which is larger? You can revert to how you taught 
comparing fractions (likely convert to decimals or get a common denominator). 
Day 2: Once students are working more independently, it will be very beneficial to walk around 
and check in with every student. Ask each student to explain the vertical and horizontal change. 
A common misconception is to put the horizontal component in the numerator, because x is first 
in an ordered pair. Another potential challenge is for students who are struggling to graph the 
ordered pairs. Having some (or all) of the whiteboards/graph paper with the axes labeled and 
numbered might be helpful. Students also might count incorrectly; they often use boxes and 
count too far. Occasionally, they also count the initial point as 1, not 0. Always circulate and 
assess student understanding as much as possible. 

• Provide worthwhile extensions.  
Day 1: Groups that finish early can find the slope of other objects in the room. They could also 
research the typical slopes of rooves, ski slopes, roads, etc. using their iPads. Another question 
they could answer is how steep would a slide be from one side of the room to the other, from the 
ceiling to the floor? 
Day 2: One simple extension is to have students who finish more quickly go around and check 
the work of their peers. However, this may not always be practical. Another extension is to have 
groups who are finished to find the slope of a few given objects in the room or lines not on a 
coordinate plane. Students would then need rulers to measure these. 

After:  
Day 1: After having time to measure the objects, students will then write a summary of their findings. 
They will have to order each of the objects from the least steep to the most steep. They should also have 
the approximate values (based on their measurements). Each group will have a sticky note to write down 
their answers to turn in when they finish. The teacher should be able to see any wrong measurements or 
wrong order and can address them accordingly after all groups are done. A question for the class may be 
“Why do you think this group got this slope?” particularly for groups that switch the rise and run. 
Day 2: Students will have their work checked as they are going (by the teacher and or their partner). 
Hopefully any major issues will have been addressed during the work time. Once everyone is done with 
the 5 slopes would be a great time to check for understanding by using cold call. The teacher can call on 
various students and ask the following questions. The questions can be asked to more than one student. 

1. In your own words, what is slope? 
2. What do horizontal and vertical change mean? 
3. How do we find the value of slope? 



 
ASSESSMENT 

 
Observe:  
Day 1: The constant monitoring of student progress throughout the lesson will help with planning for the 
next day. Asking questions of students during the discussion time will be important to ensure students’ 
conceptual understanding. For example, “why is the horizontal component 4?” “How did we get a slope 
of 3/2?” “How do we know which line will have a larger slope?” 
Day 2: It is a great formative assessment to check student work throughout the independent practice 
time. Ask students if they see a connection between the value of a line and steepness. A further check 
for understanding could be to ask students to sketch a line (without graphing points) that has an 
approximate slope of 3 or 1/5 or 1. 
 
Ask: See the exit tickets for the “formal” assessments.  
 
 


