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Slope & Distance:  Time Graphs – Grade 8, Level 4 

Lesson Overview  
In these lessons, students will use technology to graph and look for patterns to establish solid 
connections to the concepts of slope, x- and y-intercepts, and how such graphs are connected 
to distance-time graphs. 

Alignment 
Standard/Indicator Addressed  
Math (8.F.3):  Investigate the differences between linear and nonlinear functions using multiple  
representations (i.e., tables, graphs, equations, and verbal descriptions). 

a. Define an equation in slope-intercept form (y=mx+b) as being a linear function. 
b. Recognize that the graph of a linear function has a constant rate of change. 
c. Provide examples of nonlinear functions. 

 
Science (8.P.2A.6):  Use mathematical and computational thinking to generate graphs that  
represent the motion of an object’s position and speed as a function of time. 
 
 
Standards for Mathematical Practice 
1. Make sense of problems and persevere in solving them. 

a. Relate a problem to prior knowledge. 
c. Analyze what is given, what is not given, what is being asked and what strategies are 

needed and make an initial attempt to solve a problem. 
d. Evaluate the success of an approach to solve a problem and refine if necessary. 

3.    Use critical thinking skills to justify mathematical reasoning and critique the reasoning of  
        others. 

a.  Construct and justify a solution to a problem. 
d. Reflect on and provide thoughtful responses to the reasoning of others.   

5.    Use a variety of mathematical tools effectively and strategically. 
a. Select and use appropriate tools when solving a mathematical problem. 
b. Use technological tools and other external mathematical resources to explore and 

deepen understanding of concepts.   
7.    Identify and utilize structure and patterns. 

b. Recognize mathematical repetition in order to make generalizations. 
c. Look for structure to determine meaning and develop solution strategies. 

http://www.s2temsc.org/
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Science and Engineering Practices 
SEP 4: Analyze and interpret data from informational text, observations, measurements or 
investigations using a range of methods (such as tabulation, graphing, or statistical analysis) to 
1) reveal patterns and construct meaning, 2) support hypotheses, explanations , claims or 
designs 
 
SEP 5: Use mathematical and computational thinking to (1) use and manipulate appropriate 
metric units, (2) collect and analyze data, (3) express relationships between variables for 
models and investigations, or (4) use grade-level appropriate statistics to analyze data.   
 
SEP 6: Construct explanations of phenomena using (1) primary or secondary scientific evidence 
and models, (2) conclusions from scientific investigations, (3) predictions based on observations 
and measurements, or (4) data communicated in graphs, tables, or diagrams.   
 

Connections 
 
Disciplinary Literacy Strategies (for Purposeful Reading, Meaningful Writing, and Productive 
Dialogue)  

• Elbow Partners 
• Graphic organizers 
• Think-Ink-Pair-Share 
• Pairs Squared 
• Making Thinking Visible 

  
Computational Thinking 
Computational thinking (CT) is a problem-solving process that includes (but is not limited to) the 
following characteristics:     

 
• Logically organizing and analyzing data 
• Representing data through abstractions such as models and simulations 
• Automating solutions through algorithmic thinking (a series of ordered steps) 
• Identifying, analyzing, and implementing possible solutions with the goal of achieving 

the most efficient and effective combination of steps and resources 
• Generalizing and transferring this problem solving process to a wide variety of problems 

 

http://www.s2temsc.org/
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These skills are supported and enhanced by a number of dispositions or attitudes that are 
essential dimensions of CT. These dispositions or attitudes include: 
 

• Confidence in dealing with complexity 
• Persistence in working with difficult problems 
• Tolerance for ambiguity 
• The ability to deal with open ended problems 
• The ability to communicate and work with others to achieve a common goal or solution 

 
Content Area (2 or more) Connections 
Graphing, understanding, and being able to interpret linear functions includes foundational big 
ideas that are essential to success in eighth grade, as well as providing a bridge to high school 
mathematics.  These concepts are also very easily applied to the distance-time graphs that are 
part of eighth grade Science.  This lesson offers students opportunities to explore graphing 
linear functions and looking for patterns, as well as applying those ideas to distance-time 
graphs. 

Lesson Plan  
Teacher NOTE:  Notice there are 3 Parts to the overall lesson.   

Part 1:  y=mx 

Time Required – At least one 60-minute period.  The longer students have to explore graphing 
the equation with different values for m then comparing the results, the better. 

Disciplinary Vocabulary – equation, coefficient, multiple representations, function, x-intercept, 
y-intercept, slope, linear function, nonlinear function, slope-intercept form, and constant rate 
of change 

Materials Needed: 

o y=mx  handout 
o Plug It In! (y=mx) handout 
o Access to Internet (www.desmos.com) 
o Colored pencils 
o Student math notebooks 

Formative Assessment Strategies: student dialogue, Plug It In! y=mx  handout 

http://www.s2temsc.org/
http://www.desmos.com/
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Computational Thinking:  

This series of lessons addresses computational thinking by having students use technology to 
connect to the big ideas of slope and intercepts in mathematics, as well as considering how 
those concepts are transferred to Science.  Students must work together and persist in 
identifying and analyzing patterns that empower them to generalize those concepts. 

• Logically organizing and analyzing data 
• Confidence in dealing with complexity 
• Persistence in working with difficult problems 
• The ability to communicate and work with others to achieve a common goal or solution 

 
Prior knowledge: 

Mathematics 
• 6.NS.6:  Graph ordered pairs on a coordinate grid. 
• 6.EEI.7:  Write and solve one-step linear equations. 
• 7.EEI.4:  Write and fluently solve linear equations of the form ax + b = c where a, b, and c 

are rational numbers. 

Science 
• Concepts of motion, speed, and direction 
• Using graphs to illustrate motion 

 

Misconceptions:  Students may incorrectly plot ordered pairs. 

  

http://www.s2temsc.org/
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Engage  
• Give each student a copy of the ½ page Do You Remember? handout and time to 

complete it independently.  A poster / chart-sized graphic would be helpful for use 
during the whole class debrief and serve as an anchor chart for student reference. 

 

 

 

 

 

 

 

 

 
 

 
• Have students compare their responses to those of their elbow partner.   

http://www.s2temsc.org/uploads/1/8/8/7/18873120/motivating_and_engaging_strate
gies.pdf 

• Randomly select students to come to the poster and label the items on the warm-up. 

Explore  
• Students work in pairs for this part of the lesson. 
• Distribute the y = mx handouts.  Each student needs one as the handout serves as a 

graphic organizer for students to record their work.  
http://www.s2temsc.org/uploads/1/8/8/7/18873120/graphic_organizer_strategy.pdf 

• Call their attention to the equation y = mx.   
• Tell students they will be using a graphing website to explore this equation.  Their job is 

to graph and figure out what changing the value for m does to the graph of y = mx. 
• Direct students to https://www.desmos.com/calculator.  Use a projector / Smartboard / 

Promethean Board to put the site up for the whole class. 

 

Label:  

• The x-axis 
• The y-axis 
• The origin 
• The quadrants 

Plot: 

• (4, 6) 
• (−5, 0) 
• (0, 8) 
• (10,−7) 

 

http://www.s2temsc.org/
http://www.s2temsc.org/uploads/1/8/8/7/18873120/motivating_and_engaging_strategies.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/motivating_and_engaging_strategies.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/graphic_organizer_strategy.pdf
https://www.desmos.com/calculator
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NOTE:  Desmos.com is completely FREE.  Students can create accounts and save their 
graphs for future reference as they work.  The site works great with gmail addresses. 

• Show them how to enter y1 = x and graph that first line.  They will leave y=x 
graphed on their devices to serve as a reference point. 

• Give students time to graph using the computer app and complete the Think & 
Write About It sections for Table 1 and Table 2.   

• Some students may need more guidance than others.  If this is the case, walk 
students through graphing each table in turn, asking guiding questions. 

• The graph of Table 1 will look like this on desmos.com:  
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• The graph of Table 2 will look like this on desmos.com: 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

• There are extra grids and tables included in the handouts for students to use if there is 
time for them to explore on their own.  One suggestion:   Have students graph, sketch, 
and compare: 

o y = 2x AND y = 1
2
𝑥𝑥 

o y = −2𝑥𝑥 AND y = −1
2
𝑥𝑥 

o y = 4x  AND  y = 1
4
𝑥𝑥 

o y = −4𝑥𝑥  AND  y = −1
4
𝑥𝑥 

Explain 
• Bring the class back together and go over the Think & Write About It! sections.  Points 

that should be brought out include: 
o A positive m results in a line that rises from left to right. 
o A negative m results in a line that falls from left to right. 
o Steepness and direction are called slope.  The m indicates slope in the equation y = 

mx. 
o Every line graphed passes through the origin.  (This will be very important when 

introducing the idea of y-intercept.) 
o There is a constant rate of change. 

 

http://www.s2temsc.org/
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o There are LOTS (actually, an infinite number) of points on each line.  Ask students to 
identify some of them. 

• Specifically encourage students to share their thinking about Part 3 of the Think & Write 
About It. 

• Further discussion may include comparing graphs of: 

o y = 2x AND y = 1
2
𝑥𝑥 

o y = −2𝑥𝑥 AND y = −1
2
𝑥𝑥 

o y = 4x  AND  y = 1
4
𝑥𝑥 

o y = −4𝑥𝑥  AND  y = −1
4
𝑥𝑥  

• Distribute the Plug It In! (y=mx) handout to students and demonstrate how to input 
values for x in the first table. 

• Ask students to compare the line they graphed using ordered pairs generated in the t-
table to the line they sketched for y=x in the first graph on their y = mx graphic 
organizer. 

o They should notice that the line on the original graph passes through the 
ordered pairs generated in the t-table. 

• Students work with partners to complete the remaining Plug It In! graphs. 
• Collect papers to check for understanding. 

 

Part 2:  y=mx+b 

Time required:  At least one 60-minute period.  The longer students have to explore graphing 
the equation with different values for m and b, then comparing the results, the better. 

Materials Needed: 

o y=mx + b handout 
o Plug It In! (y=mx + b) handout 
o Access to Internet (www.desmos.com) 
o Colored pencils 
o Student math notebooks 

Formative Assessment Strategies: student dialogue, Plug It In! y=mx + b  handout 

http://www.s2temsc.org/
http://www.desmos.com/
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Engage  
• Give each student a copy of the ½ page Think About It handout.  A poster / chart-sized 

graphic would be helpful for use during the whole class debrief and serve as an anchor 
chart for student reference. 

 

Explore  
[Bullet “steps”] 
 

Explain 
[Bullet “steps”] 
 

 

 

 

 

• Students THINK and INK their responses to the Think  

Think About It. 

http://www.s2temsc.org/uploads/1/8/8/7/18873120/think_pair_share_strategy_and_v
ariations.pdf 

• Students PAIR and SHARE their responses to the Think About It. 
• Solicit answers to the Think About It points and chart student responses.  Prompt 

students to use mathematical vocabulary such as ordered pair, coordinate(s), x-axis, y-
axis, coefficient, negative, positive, intersect, etc. 

Explore  
• Students work in pairs for this part of the lesson. 
• Distribute the y = mx + b  handouts.  Each student needs one as the handout serves as 

a graphic organizer for students to record their work.   
• Call their attention to the equation y = mx + b.   

 

Think About It 

1. Where does the line y = 3x  
a. Cross the x-axis? 
b. Cross the y-axis? 

2. Where does the line y = - x + 4 
a. Cross the x-axis? 
b. Cross the y-axis? 

3. Write at least one detail that you        
know is true about each line. 
HINT:  Remember what you 
learned about y=mx. 

http://www.s2temsc.org/
http://www.s2temsc.org/uploads/1/8/8/7/18873120/think_pair_share_strategy_and_variations.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/think_pair_share_strategy_and_variations.pdf
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• Tell students they will be using a graphing website to explore this equation.  Their job is 
to graph and figure out what happens when the term b is part of the equation, as well 
as changing the values for m and b do to the graph of y = mx + b.   

• Direct students to https://www.desmos.com/calculator.  Use a projector / Smartboard / 
Promethean Board to put the site up for the whole class. 

• Show them how to enter y1 = 𝑥𝑥 + 3
2
 and graph that first line. Give students time to 

graph using the computer app and complete the Think & Write About It sections for the  
y = mx + b  handout. 

• Some students may need more guidance than others.  If this is the case, walk 
students through each section of the handout in turn, asking guiding questions. 

• The graph of Table 1 will look like this on desmos.com: 
 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

http://www.s2temsc.org/
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• The graph of 𝑦𝑦 = 4𝑥𝑥 − 2 and 𝑦𝑦 = 2𝑥𝑥 − 1 will look like this on desmos.com: 

 

 

 

 

 

 

 

 

 

 

• The graph of 𝑦𝑦 = −𝑥𝑥 − 3
2
 and 𝑦𝑦 = −2𝑥𝑥 − 1 will look like this on desmos.com: 
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• There are extra grids and tables included in the handouts for students to use if there is 
time for them to explore on their own.  They can generate equations to test their 
thinking. 

Explain 
• Bring the class back together and go over the Think & Write About It! sections.  Points 

that should be brought out include: 
o A positive m results in a line that rises from left to right (review). 
o A negative m results in a line that falls from left to right (review). 
o Steepness and direction are called slope.  The m indicates slope in the equation  

y = mx. (review) 
o There is a constant rate of change (review). 
o Including b in the equation changes the placement of the line.  No b means the line 

passes through the origin.  Introduce the vocabulary of y-intercept now that 
students can make a connection to the concept. 

o Lines may also cross the x-axis at different points.  Introduce the vocabulary of x-
intercept now that students can make a connection to the concept. 

o If b is positive, the line crosses the y-axis above zero.  If b is negative, the line crosses 
the y-axis below zero. 

o There are LOTS (actually, an infinite number) of points on each line.  Ask students to 
identify some of them. 

 
• Distribute the Plug It In! (y=mx+b) handout to students and remind students how to 

input values for x in a t-table. 

• Ask students to compare the line they graphed using ordered pairs generated in the t-
table for the equation 𝑦𝑦 = 2𝑥𝑥+2 (the first Plug It In! graph) to the same line they 
sketched using desmos.com in Table 1 of the y=mx+b handout. 

o They should notice that the line on the original graph passes through the 
ordered pairs generated in the t-table. 

• Students work with partners to complete the remaining Plug It In! graphs. 
• Collect papers to check for understanding. 
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Part 3  

Time Required – (ex: Two 60 minute classes) 

Disciplinary Vocabulary – speed, position, direction, distance, stride, distance-time graph, slope 
(as it describes relative speed) 

Materials Needed: 

• Distance-time Graphs handout 
• Internet access 
• Distance, Speed, & Time Simulation  

http://illuminations.nctm.org/Activity.aspx?id=6641 – requires Java 
• Sheets of 11 x 17 paper (1 for every 2 students) 
• Markers or colored pencils 
• Student notebooks 

Formative Assessment Strategies: Student dialogue, Distance-time Graphs handout, Making 
Thinking Visible 

Engage  
• Direct students to the url for the Runners’ Applet and walk them through how to use it. 

 

 

 

 

 

 

 

 

  
 

http://www.s2temsc.org/
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• Buttons in the white area: 
o Change the direction of the runners by clicking on them. 
o Change the position of the runners by sliding them along the line between the home 

and the tree. 
• Buttons in the gray area: 

o The Black Square is a reset button and will return the runners to their starting 
positions. 

o The Black Arrow is a play button that allows you to view the runners moving until 
they reach their destinations. 

o The Black Arrow with the horizontial line allows you to view the runners in slow 
motion. 

o The Blue Arrows on either side of the “step size” allow you to alter the length of 
each runners step. 

o The runner buttons (both pink and blue) can be used to remove the runners from 
the race. 

• Give students time to practice using the controls. 

Explore  
• Students work with their partners to complete the Distance-time Graphs handout. 
• Circulate and ask guiding questions to check student progress and understanding. 
• Some students may need more guidance than others.  If this is the case, walk students 

through each section of Simulation Exploration.  
 

 

 

 

 

 

 

 

 

Step size: 1 Step size: 2 

  

http://www.s2temsc.org/
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Explain 
Part 1 

• Have pairs of students form squares (groups of four) and compare their work. 
http://www.s2temsc.org/uploads/1/8/8/7/18873120/pairs_squared.pdf 

• Lead a whole class discussion about the graphs on the Distance-time Graphs handout.  
Points that should be brought out include: 

o Faster speed = steeper slope. 
o The impact step size has on the graph. 

Part 2:  Making Thinking Visible 
http://www.s2temsc.org/uploads/1/8/8/7/18873120/making_thinking_visible.pdf 
  

• Give each pair of students a Making Thinking Visible card, a sheet of 11 x 17 paper, and 
colored pencils or markers. 

• Each pair creates a Making Thinking Visible poster displaying the information detailed 
on their cards.  There are four cards included in the handouts for this lesson.  More 
graphs may be generated using the Applet to create additional cards. 

 

Two runners 

http://www.s2temsc.org/
http://www.s2temsc.org/uploads/1/8/8/7/18873120/pairs_squared.pdf
http://www.s2temsc.org/uploads/1/8/8/7/18873120/making_thinking_visible.pdf
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Extend 
Place the blue runner at position 75 facing the house and the pink runner at position 20 facing 
the tree. 

• What step sizes must you give each runner in order for each of them to reach their 
destinations in the same amount of time? 

• If they do reach their destinations in the same amount of time, who wins the race?  
Why? 

• If the race ended in a tie, what can you conclude about the speed of each runner? 

  

Other information on this indicator(s) can be found in the support documents/resources on 
the SC State Department website. 

www.ed.sc.gov (Instruction  Standards and Learning  Mathematics or Science  
Support Documents and Resources) 

Content Area (Disciplinary) Literacy strategies and descriptions can be found on the S2TEM 
Centers SC website: 

s2temsc.org (Resources  Disciplinary Literacy Virtual Library  Strategy Warehouse) 

Computational Thinking Reference:   
 https://csta.acm.org/Curriculum/sub/CurrFiles/CompThinkingFlyer.pdf  
 https://csta.acm.org/Curriculum/sub/CompThinking.html  
 
 

Additional Information 
Level 1 lessons contain a realignment to the 2014 Science and/or the 2015 Mathematics 
Standards. 

Level 2 lessons contain Level 1 information and Content Area Literacy and Disciplinary Literacy 
Strategies. 

Level 3 lessons contain Level 1 and 2 information and Computational Thinking Connections. 

Level 4 lessons contain Level 1, 2, and 3 and integration of at least 2 content areas. 

 

 

http://www.s2temsc.org/
https://csta.acm.org/Curriculum/sub/CurrFiles/CompThinkingFlyer.pdf
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