
 

 
MATHEMATICS CURRICULUM LESSON - M-8-3-3 

CORRELATION 

Grade Level: 8th Grade 

 

• 2.6.7.E 

-  

Interpret trends and make predictions based on data displayed in a graph. 

• 2.6.8.A 

-  

Understand and apply sampling techniques to gather data including simple random 

sampling and convenience sampling. 

• 2.6.8.C 

-  

Calculate quartiles for one-variable data and describe the correlation coefficient for 

two-variable data displayed in a scatterplot. 

 

 

• M8.E.4 

-  
Develop and/or evaluate inferences and predictions or draw conclusions based 

on data or data displays. 

 

 

• M8.E.4.1.1 

-  

Fit a line to a scatter plot and/or describe any correlation between the two 

variables (positive, negative, strong, weak or none). 

• M8.E.4.1.2 

-  

Make predictions based on survey results or graphs (bar, line, circle, scatterplots, 

etc.). 

 

 

•  Mathematical functions are relationships that assign each member of one set (domain) to a 

unique member of another set (range), and the relationship is recognizable across 

representations. 

•  Numerical measures describe the center and spread of numerical data. 

•  Patterns exhibit relationships that can be extended, described, and generalized. 

•  Some questions can be answered by collecting, representing, and analyzing data, and the 

question to be answered determines the data to be collected, how best to collect it, and how 

best to represent it. 

 

 

•  Prediction and Inference 

Comment [PFZ1]: Addressing VMC 

Mathematics Lessons 
ELL Supports/Template 

 
Preparation: 

1. Collaborate with the ESL teacher to 
understand the students’ levels of English 

Language Proficiency (ELP) in each of the 4 
domains (listening, speaking, reading and 

writing).  
 

2. Clarify the country of origin and source 
of other mathematics education. If the 

student has received all education in the 
US, what follows may not be relevant to the 

ELL. However, it may impact the way 
family members support math assignments 

at home. 

Note the differences found in specific 

cultures regarding mathematics:  

linguistic, conceptual, procedural.  It is 
essential that you take into account the 

ELLs’ unique experiences, prior learning, 
and individual strengths to develop 

appropriate instructional strategies.  
 

Mathematical concepts that may differ 
or be difficult for newcomers or ELLs 

educated in their home countries. . . ...

http://www.pdesas.org/Standard/StandardsBrowser#25585
http://www.pdesas.org/Standard/StandardsBrowser#25844
http://www.pdesas.org/Standard/StandardsBrowser#25846
http://www.pdesas.org/Standard/StandardsBrowser#26880
http://www.pdesas.org/Standard/StandardsBrowser#26882
http://www.pdesas.org/Standard/StandardsBrowser#26883


•  Representations 

 

 

•  Use the appropriate graphical data representation and extend understanding of the influence of 

scale in data interpretation. 

 

 

 Scatter Plot: A graph with points plotted to show a relationship between two variables. 

 Correlation: The existing relationship between two variables. 

 Line of Best Fit: The line that most accurately approximates the trend of the data. 

 Random Sampling: A sampling approach that utilizes a structured technique, in order to 

examine a randomized subset that is representative of the population. 

 Convenience Sampling: The easiest, least costly, and most efficient sampling approach 

that examines an available sample. 

 

The lesson focuses on the ideas of correlation and scatter plot representations. Students will: 

 create and explore scatter plots. 

 analyze strength of the relationship via line of best fit and correlation coefficient. 

 plot and analyze a real-world sequence and make further analyses/connections. 

 develop a study involving two variables. 

 

 When do we need to discuss correlation of data? 

 What information can we glean from a scatter plot? 

 

120–150 minutes 

 

 graphing calculator 

 GeoGebra (free geometric software) 

 

Explain the idea of sampling techniques, both random and convenience sampling. Provide 

examples of choosing a random sample. 

Comment [U2]: Consider using graphic 
organizers (e.g., Frayer Model, Verbal Visual Word 
Association, Concept Circles) to review key 
vocabulary prior to or during the lesson. 

Comment [U3]: Consider preteaching the 
concepts critical to this lesson, including the use of 
hands-on materials. Throughout the lesson (based 
upon the results of formative assessment), consider 
the pacing to be flexible to the needs of the 
students. Also consider the need for reteaching 
and/or review both during and after the lesson as 
necessary. 

Comment [U4]: Consider providing struggling 
students with time to preview/review information 
on related concepts at www.khanacademy.org 

http://www.khanacademy.org/


Examine various types of correlations using diagrams. Examine scatter plots that show two 

characteristics of the same population, as well as characteristics of different populations. 

The following six graphs represent general categories of correlation.  

 

The first scatter plot shows the data values increasing (moving right on the x-axis and up on the 

y-axis) in one direction while decreasing (moving left on the x-axis and down on the y-axis) in 

the other direction. As the first variable increases, the second variable decreases and as the first 

variable decreases, the second variable increases. 

Comment [U5]: Consider asking students to lay a 
sliver of paper over the various dots so they may 
better see the direction of the slope (provide 
students with a copy of the following coordinate 
grids and a sliver of paper). 



 

The second scatter plot shows the data values increasing (moving right on the x-axis and up on 

the y-axis) in one direction while increasing in the other direction. As the first variable increases, 

the second variable increases and as the first variable decreases, the second variable decreases. 

 



 
These data points show strong positive correlation because they are closer together and reflect 

more direct variation in the same direction. As the first variable increases, the second variable 

increases to nearly the same degree and as the first variable decreases, the second variable 

decreases to nearly the same degree.  Comment [U6]: If having students lay a sliver 
over the paper to better see the direction of the 
slope, the teacher will need to have the students 
remove the sliver of paper  and then take a moment 
to explain the difference between a strong positive 
correlation and a weak positive correlation. 



 

Weak Positive Correlation 

The grouping of these data points is less concentrated in a specific direction, though the tendency 

of the trend is from lower left to upper right. Weak positive correlation shows that as the first 

variable increases, the second variable increases though to less than the same degree. As the first 

variable decreases, the second variable decreases though to less than the same degree. 



 

 

These data points show strong negative correlation because they are closer together and reflect 

more direct variation in the opposite direction. As the first variable increases, the second variable 

decreases to nearly the same degree and as the first variable decreases, the second variable 

increases to nearly the same degree.  



 

In this scatter plot, there is no discernible relationship between the two variables. As the first 

variable increases, the second variable may increase or decrease. Similarly, as the first variable 

decreases, the second variable may increase or decrease. 

Activity 1: Correlation 

This activity allows the user to enter a set of data, plot the data on a coordinate grid, and 

determine the equation for a line of best fit. For best practice, review the activity before doing it 

with students. 

Provide the data set from the Web source 

athttp://illuminations.nctm.org/ActivityDetail.aspx?ID=146. Plot the data with students. Use a 

graphing calculator to enter and plot the data. Describe the correlation of the graph. Explore with 

and without outliers. Have students make deductions regarding the data results. 

Note: The line of best fit should not be confused with fitting a line to data points by 

approximation. The line of best fit is represented by an exact mathematical equation. When a line 

Comment [U7]: Consider using various 
formative assessment techniques (thumbs-up, 
thumbs-down, response cards, questioning 
techniques) to ensure struggling students are able 
to enter data into their graphing calculators 
properly 

Comment [U8]: Consider putting students 
strategically into small groups (4-5) and using Think-
Pair-Share and Random Reporter to complete and 
discuss these activities. Information on Think-Pair-
Share and Random Reporter can be found at 
www.pdesas.org/Main/Instruction 
 

http://illuminations.nctm.org/ActivityDetail.aspx?ID=146
http://www.pdesas.org/Main/Instruction


fitting the data is estimated, it is determined by visual means and should be relatively close to the 

actual line of best fit. 

Encourage students to use various technological means to graph a scatter plot.  

1. Discuss the Golden Ratio with respect to body measurements  

Two quantities are in the golden ratio if the sum of the quantities to the larger quantity is 

equal to the ratio of the larger quantity to the smaller quantity. The ratio is an irrational 

constant, approximately equal to 1.6180339887, and usually denoted by the lower case 

Greek letter phi. ().  

 

(e.g., ratio of distance between finger and elbow and distance between wrist and elbow). 

2. Have students help you create a table, illustrating the measurement ratios and 

description of each body ratio. 

3. Using GeoGebra (a free geometric software), demonstrate how to create a scatter plot 

for the ratios. (Students must decide how many points to plot). 

4. Ask students to make generalizations regarding the plot. What is the shape of the plot? 

Does there appear to be a correlation among the points? If so, what kind of correlation is 

seen? Can you see a connection between the scatter plot and the golden ratio? How can 

you relate this plot to real-world illustrations of the Fibonacci numbers and golden ratio? 

Divide students into groups of four or five. Ask each group to make a brief presentation to the 

class on any topic related to correlation and scatter plots. Students may discuss types of 

correlation and demonstrate scatter plots for each. They may illustrate ways to approximate the 

line of best fit and estimate the correlation coefficient, based upon the graph. Students may 

describe the two types of sampling and review how to collect data using each type. Students may 

also show how to develop a study with ease, outlining a sample study for the class. Encourage 

students to be creative and think of a presentation that will be helpful to classmates. 

Presentations should be 5 minutes maximum in length. 

Discussion of the relationship among the variables, approximate line of best fit, and correlation 

coefficient must be included. Students must connect the findings to the context of the study and 

thus make real-world interpretations. Note: A student might decide on the problem of low 

standardized test scores in mathematics. S/he may then Have students individually develop a 

study, whereby they determine a problem; design a plan; collect, analyze, and interpret data; and 

make predictions. Students will present their findings and visual representations to the 

class.conduct a study examining the relationship between end of the year math averages and 

math standardized test scores. 

Comment [U9]: Consider walking through 
several examples and using frequent formative 
assessment while explaining this concept. 

Comment [U10]: Consider allowing student 
discussion as these questions are being posed. The 
teacher should have planned in advance what to do 
if students do not seem to understand, as well as 
developed assessing and advancing questions to 
help the students as they begin to make 
connections. 

Comment [U11]: Consider allowing students to 
complete this task in small groups (4-5) or as 
partners where the groups or partners have been 
strategically selected by the teacher. 



Extension: 

 Routine: Asking students to create and develop their own data based on their individual 

interests is a motivating force in using the data. Topics such as current movie box office 

sales, top ten lists of video game, music downloads, and sports records all have large data 

troves that are relatively easy to search. Use partner grouping to help students understand 

the relationship between variables, line of best fit, and correlation coefficient. 

 Small Groups: Assign groups to develop and write lists of data categories they believe 

will have strong correlations. For example, student grade level and average shoe size; 

daily high temperature and ice cream sales. For students with more skill in representing 

correlations, assign the making of lists where negative correlation is more likely. For 

example, average daily temperatures and winter clothing sales. 

 Technology: This lesson involves use of a virtual applet, graphing calculator, and 

GeoGebra. 

 
• Explicit Instruction 

• Active Engagement 

• Modeling 

 

W: 

The lesson discusses the ways in which data are related to one another as revealed 

through analysis, conclusions, and predictions. Students are given the tools to create 

and explore scatter plots, develop an understanding of correlation, and explore 

effects of outliers on correlation/relationship between the variables. In order for 

students to make meaningful interpretations of the degree to which data correlate 

with one another, it is important for them to understand how to classify data and 

how to discriminate between correlation and causation. 

H: 

Students will plot points and determine the line of best fit using one of NCTM’s 

applets, which allows students to move the line as needed to approximate a best 

guess. Students can also estimate the correlation coefficient and then view the actual 

line of best fit and r-value (correlation coefficient.). The exploration is engaging and 

moves quickly to capture and maintain student interest. 

E: 

An explanation of different types of samples, sampling techniques, and the 

important differences between populations and samples gives students an 

opportunity to relate these concepts to their own experiences and knowledge. 

R: 

The small-group (4–5) presentations to the class give students a way to develop their 

individual ideas into a unified plan, collaborate with their peers, learn from 

mistakes, and evaluate what they have prepared both individually and collectively. 

E: 

By developing and writing a plan for an individual study, students can use their 

creative energy to incorporate skills and knowledge from the lesson into a form that 

can be directly evaluated by the class and teacher.  

T: 

Students who have difficulty understanding how to interpret correlation have often 

lost sight of the presence of both variables because they tend to think about 

correlation as one thing. Emphasize for them that there are two directions that each 
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variable can move. Positive correlation is when the second variable moves in a 

positive direction as the first variable moves in a positive direction. The positive 

correlation also requires that the second variable moves in a negative direction as 

the first variable moves in a negative direction. Highlight the qualitative rather than 

the quantitative characteristics before using real data. 

O: 

This lesson uses an exploratory and hands-on approach. Students are encouraged to 

problem-solve, make deductions, brainstorm, and apply knowledge. The 

culminating activity ties together all explorations visited within the lesson. 

 

 In the Applet Exploration students entering multiple rounds of tryout data are more fully 

engaged in the activity than those entering no data or only one set of data. 

 Use a holistic process to assess the Golden Ratio activity. Consider the accuracy of each 

body measurement, the appropriateness of the part to which it will be compared, and the 

degree to which each ratio approaches 1.6. 

 The quality of each Development of a Study should be assessed on its specification of the 

problem, approach to gathering data, and type of analysis selected. The data presentation 

must also support the kinds of data in the findings. 

 

 NCTM’s Line of Best Fit 

http://illuminations.nctm.org/ActivityDetail.aspx?ID=146 

 Interactives from Annenberg Media 

http://www.learner.org/interactives/statistics/index.html 
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Comment [U12]: Prior to teaching this lesson, 
consider the prior knowledge and misconceptions 
that students may bring to this lesson. Use that 
information to determine when formative 
assessments techniques are needed (e.g., white 
boards, thumbs up/thumbs down, and asking 
assessing and advancing questions). To learn more 
about assessing and advancing questions, please 
download Teachers’ Desk Reference: Essential 
Practices for Effective Mathematics Instruction at: 
http://www.pattan.net/category/Resources/PaTTA
N%20Publications/Browse/Single/?id=4e1f51d3150
ba09c384e0000 
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