
Three-Credit Hour Course:
Middle Grades Math - Statistics

 ` Audience: Middle Grades Math Teachers
 ` Type: Self-Paced with Rolling Enrollment
 ` Enrollment: January 1, 2023-April 14, 2023
 ` Duration: January 1, 2023-May 19, 2023

Description: The Middle Grades Statistics course will guide participants through the development 
of statistical understanding in grades 6-8. Statistical modeling will be presented with a focus on 
learning progressions and use of the CRA (concrete, representation, abstract) model. This course 
will address the need for students to be provided mathematically appropriate tools, methods, 
notation, and language of modeling as referenced by the WVCCRS (West Virginia College and Career 
Readiness Standards). Course content will provide participants with a greater understanding of 
statistics, knowledge of students' conceptions and misconceptions about statistics, and effective 
practices for teaching middle grades statistics.  

Course Goals: 
 ` recognize a statistical question as one that anticipates variability in the data related to the 
question and accounts for it in the answers,

 ` understand, through informal observation, that a set of data collected to answer a statistical 
question has a distribution which can be described by its center (mean/median), spread (range), 
and overall shape,

 ` recognize that a measure of center for a numerical data set summarizes all of its values with a 
single number,

 ` recognize a statistical question (M.6.25),
 ` through informal observation understand that a set of data collected to answer a statistical 
question has a distribution which can be described as its center, spread ad overall shape 
(M.6.26),

 ` recognize that a measure of center for a numerical data set summarizes all of its values with a 
single number (M.6.26),

 ` display numerical data in plots on a number line, including dot plots, histograms and box plots,
 ` summarize numerical data sets in relation to their context, such as by:

• giving quantitative measures of center (median and/or mean), and describing any overall 
pattern and any striking deviations from the overall pattern with in which the data were 
gathered,

• relating the choice of measures of center to the shape of the data distribution and the context 
in which the data were gathered.

 ` use data from a random sample to draw inferences about a population with an unknown 
characteristic,

 ` recognize that it is difficult to gather statistics on an entire population,



 ` learn that a random sample can be representative of the total population and will generate valid 
predictions and use this information to draw inferences from data,

 ` recognize that a measure of center for a numerical data set summarizes all of its values with a 
single number, while a measure of variation describes how its values vary with a single number. 
(M.7.19),

 ` summarize numerical data sets in relation to their context, such as by:
• reporting the number of observations,
• describing the nature of the attribute under investigation, including how it was measured and 

its units of measurement,
• giving quantitative measures of center (median and/or mean) and variability (interquartile 

range and /or mean absolute deviation), as well as describing any overall pattern and any 
striking deviations from the overall pattern with reference to the context in which the data 
were gathered,

• relating the choice of measures of center and variability to the shape of the data distribution 
and the context in which the data were gathered. (M.7.20),

 ` informally assess the degree of visual overlap of two numerical data distributions with similar 
variabilities, measuring the difference between the centers by expressing it as a multiple of a 
measure of variability. (e.g., The mean height of players on the basketball team is 10 cm greater 
than the mean height of players on the soccer team, about twice the variability (mean absolute 
deviation) on either team; on a dot plot, the separation between the two distributions of heights 
is noticeable.) (M.7.21),

 ` use measures of center and measures of variability for numerical data from random samples to 
draw informal comparative inferences about two populations. (e.g., Decide whether the words in 
a chapter of a seventh-grade science book are generally longer than the words in a chapter of a 
fourth-grade science book.) (M.7.22),

 ` construct and interpret scatter plots for bivariate measurement data to investigate patterns of 
association between two quantities. Describe patterns such as clustering, outliers, positive or 
negative association, linear association and nonlinear association (M.8.25),

 ` know that straight lines are widely used to model relationships between two quantitative 
variables. For scatter plots that suggest a linear association, informally fit a straight line and 
informally assess the model fit by judging the closeness of the data points to the line (M.8.26),

 ` use the equation of a linear model to solve problems in the context of bivariate measurement 
data, interpreting the slope and intercept. (e.g., In a linear model for a biology experiment, 
interpret a slope of 1.5 cm/hr as meaning that an additional hour of sunlight each day is 
associated with an additional 1.5 cm in mature plant height. (M.8.27)), and

 ` understand that patterns of association can also be seen in bivariate categorical data by 
displaying frequencies and relative frequencies in a two-way table. Construct and interpret a 
two-way table summarizing data on two categorical variables collected from the same subjects. 
Use relative frequencies calculated for rows or columns to describe possible association between 
the two variables. (e.g., Collect data from students in your class on whether or not they have 
a curfew on school nights and whether or not they have assigned chores at home. Is there 
evidence that those who have a curfew also tend to have chores? (M.8.28).



Session Overviews
 ` Session One - Mathematical Modeling - Statistics 
Mathematically proficient students can apply the mathematics they know to solve problems arising 
in everyday life, society, and the workplace. In middle grades a student might use measures of center 
and variability and data displays (e.g., box plots and histograms) to draw inferences about and make 
comparisons between data sets, use experiments or simulations to generate data sets, or use scatter 
plots to represent data and describe associations between variables. Mathematically proficient 
students who can apply what they know are comfortable making assumptions and approximations 
to simplify a complicated situation, realizing that these may need revision later. They are able to 
identify important quantities in a practical situation and map their relationships using such tools as 
diagrams, two-way tables, graphs, flowcharts, and formulas. They can analyze those relationships 
mathematically to draw conclusions. They routinely interpret their mathematical results in the 
context of the situation and reflect on whether the results make sense, possibly improving the model 
if it has not served its purpose. 

Mathematical modeling is a process that uses math to represent, analyze, make predictions, or 
otherwise provide insight into real-world phenomena.

 ` Session Two - Introduction to Variability 
Statistical investigations start with questions, which can result in a narrow or wide range of 
numerical values and ultimately result in some degree of variability. For example, asking classmates 
"How old are the students in my class in years?" will result in less variability than asking "How old 
are the students in my class in months?" Students understand that questions need to specifically 
demand measurable answers. For example, if a student wants to know about the exercise habits of 
fellow students at her school, a statistical question for her study could be "On average, how many 
hours per week do students at my school exercise?" This is much more specific than asking "Do you 
exercise?" Grade six students design survey questions that anticipate variability in the responses.

One focus of grade six is the characterization of data distributions by measures of center and spread. 
To be useful, center and spread must have well-defined numerical descriptions that are commonly 
understood by those using the results of a statistical investigation. Grade six students analyze the 
center, spread, and overall shape of a set of data. As students analyze and/ or compare data sets, 
they consider the context in which the data are collected and identify clusters, peaks, gaps, and 
symmetry in the data. Students learn that data sets contain many numerical values that can be 
summarized by one number, such as a measure of center (mean and median) and range.



 ` Session Three - Measures of Variability 
In grade six variability is measured by using the interquartile range or the mean absolute deviation. 
The interquartile range (IQR) describes the variability within the middle 50% of a data set. It is found 
by subtracting the lower quartile from the upper quartile. In a box plot, it represents the length of the 
box and is not affected by outliers. Students find the IQR of a data set by finding the upper and lower 
quartiles and taking the difference or by reading a box plot.

• Students in grade six use number lines, dot plots, histograms, and box plot graphs to display 
data graphically. Students learn to determine the appropriate graph for displaying data and 
how to read data from graphs generated by others (M.6.28), and

• Students in grade six interpret data displays and determine measures of center and variability 
from them. They summarize numerical data sets in relation to the context of the data (M.6.29).

 ` Session Four - Random Sampling and Inferences 
Students are introduced to statistics in grade six. In grade seven, they extend their work with 
single-data distributions to compare two different data distributions and address questions about 
differences between populations. They also begin informal work with random sampling.

• Students in grade seven understand that statistics can be used to gain information about 
a population by examining a sample of the population; generalizations about a population 
from a sample are valid only if the sample is representative of that population. Understand 
that random sampling tends to produce representative samples and support valid inferences 
(M.7.17), and

• Students in grade seven use data from a random sample to draw inferences about a 
population with an unknown characteristic of interest. Generate multiple samples (or 
simulated samples) of the same size to gauge the variation in estimates or predictions. (e.g., 
Estimate the mean word length in a book by randomly sampling words from the book; predict 
the winner of a school election based on randomly sampled survey data. Gauge how far off 
the estimate or prediction might be. (M.7.18))

 ` Session Five - Comparative Inferences About Two Populations 
Grade seven continues the characterization of data distributions by measures of center and spread. 
To be useful, center and spread must have well-defined numerical descriptions that are commonly 
understood by those using the results of a statistical investigation. Students analyze and/ or 
compare data sets, consider the context in which the data are collected, and identify clusters, peaks, 
gaps, and symmetry in the data. Students understand that data sets contain many numerical values 
that can be summarized by one number, such as a measure of center (mean or median) and range.

Teachers build on the foundation of statistics established in grade six. In grade six students develop 
understanding of statistical variability (M.6.25-M.6.26). Teachers are encouraged to follow a logical 
progression in building the students' capacity to draw informal comparative inferences about 
two populations by extending work with measure of a center and measure of variability from one 
population (M.6.27-M.6.29) to two populations (M.7.19-M.7.22). Students should draw conclusions 
using mathematical reasoning and justify their thinking through class or small-group discussions to 
develop their conceptual understanding of statistics. Sufficient exploration of numerical data sets is 
required so that students can assess and draw informal conclusions about two populations to apply 
these concepts to authentic situations.



 ` Session Six - Patterns of Association in Bivariate Data 
Students in grade eight construct and interpret scatter plots to investigate patterns of association 
between two quantities. They also build on their previous knowledge of scatter plots to examine 
relationships between variables. Grade eight students analyze scatter plots to determine positive 
and negative associations, the degree of association, and type of association. Additionally, they 
examine outliers to determine if data points are valid or represent a recording or measurement error.

Grade eight students know that straight lines are widely used to model relationships between two 
quantitative variables. For scatter plots that appear to show a linear association, students informally 
fit a line (e.g., by drawing a line on the coordinate plane between data points) and informally assess 
the fit by judging the closeness of the data points to the straight line.

Students in grade eight solve problems in the context of bivariate measurement data by using the 
equation of a linear model. They interpret the slope and the y-intercept in the context of the problem.

Students learn to see patterns of association in bivariate categorical data in a two-way table. They 
construct and interpret a two-way table that summarizes data on two categorical variables collected 
from the same subjects. The two-way table displays frequencies and relative frequencies. Students 
use relative frequencies calculated from rows or columns to describe a possible association between 
the two variables.

Course Grades
All grades in the course gradebook must be a checkmark for successful course completion. A 
checkmark indicates that all work has been completed and the work meets the expectations for 
that assignment. Quiz scores must meet the minimum expectations as stated in the course.


