Common Core Statistics Overview Grades 6-8
6th Grade
Develop understanding of statistical variability.
[bookmark: 6-sp-1]Recognizing Statistical Questions
6.SP.1. Recognize a statistical question as one that anticipates variability in the data related to the question and accounts for it in the answers. For example, “How old am I?” is not a statistical question, but “How old are the students in my school?” is a statistical question because one anticipates variability in students’ ages.
Vocabulary 
· Statistical Question—a question in which you expect the answers to vary. 
· Surveys—written questionnaires
· Data—information gathered from the answers to statistical questions
· Population—the group from which data was gathered
· Sample Population—smaller portion of a population; used in place of a large population that would be difficult to survey.  
Ways to ask statistical questions:  surveys, verbal polls (interviews), online questionnaires, etc.
Important Idea:  questions must be worded so that data will be useful and can be analyzed.  Also, it is important to note that statistical questions that are valid for one population may not be valid for another.  Example:  High school seniors may be asked “Do you have a driver’s license?” but this would not be a valid question for 3rd grade students.
[bookmark: 6-sp-2]Describing Sets of Data
6.SP.2. Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall shape.
6.SP.3. 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. 
 Vocabulary
· Distribution (of a set of data)—an arrangement of values showing how often the values occurred. Distributions can be described by the center, spread, or overall shape of the data. 
· Central Tendency—description of the center of a distribution.  Measures of Central Tendency are mean, median, and mode.
· Mean—the sum of the numbers of a data set divided by the number of data items.
· Median—the middle number of a data set when the numbers are ordered from least to greatest.  If there is more than one number in the middle (an even number of data), the median is the mean or average of the two middle numbers.
· Mode—is the number or numbers that occur most often.  A data set may have more than one mode or no mode.
· Range—the difference between the greatest and least numbers in a data set.
· Variation—describes how far the data points lie away from the mean of the data.  It is a measure of the data’s spread.  Measures of variation include range, standard deviation, and mean absolute deviation.
· Clusters—areas of closely packed data 
· Gaps—areas of no or little data
· Symmetry—referring to the shape of the graph; balance; implies the same characteristics
· Skewed—in a skewed data set, most of the data lies to one side or the other of the mean rather than in the middle with the mean.
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Summarize and describe distributions.
[bookmark: 6-sp-5][bookmark: 6-sp-4]Reporting and Describing Observations
6.SP.5.a. Summarize numerical data sets in relation to their context, such as by: reporting the number of observations.  
6.SP.5.b. Describing the nature of the attribute under investigation, including how it was measured and its units of measurement.
Vocabulary
· Observation—a response to a statistical question (total observations is the same as total responses)
· Categorical Data—consists of data that can be sorted in categories. Examples:  favorite fruit, favorite car color, etc. ( Bar graphs)
· Numerical Data—observations that must have a number value.  Examples: # books read, hours per week watching tv, etc. (Dot plots, histograms, box-and-whisker)
Important Idea:  When choosing the type of data display to be used, consider the number of observations and the nature of the attribute under investigation (what is being studied).  

Summary of what different statistical displays best report.
	Bar Graph:  compares data that can be sorted into categories
	Dot Plot:  compares the frequencies of small sets of numerical data
	Histogram:  compares frequencies of intervals of numerical data
Line Graph:  shows the changes in data over time
Circle Graph:  shows how parts of a whole compare to the whole
Box-and-Whisker:  shows how equal parts of the data set are distributed


6.SP.4. Display numerical data in plots on a number line, including dot plots, histograms, and box plots.
6.SP.5.c. Summarize numerical data sets in relation to their context, such as by 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
Vocabulary
Displaying Data in Number Lines and Dot Plots
· Dot Plot—a chart that uses a number line and groups of dots to represent data points. It is suitable only for small-to-medium size data sets.  Dot plots are easy to read visually and are especially useful in identifying clusters of data, gaps in the data, and outliers. 
· Outlier—a data point that is markedly lesser or more than other data points.
Displaying Data in Histograms
· Raw Data—the entire list of all data collected using a statistical question.  The data has not been analyzed or summarized.
· Bar Graph—data display that uses horizontal or vertical parallel bars to show numerical amounts for different categories of data.  One bar is used for each category; its height or length represents the value of the category.  Bar Graphs are used to make comparisons and trends easier to see.
· Histogram—a special type of bar graph that displays data grouped in equal intervals.  It is used to compare the frequency of intervals of the data.  The same information can be presented in a frequency table, however, a histogram usually makes it easier to see relationships. A histogram SHOULD NOT be used for data that is NOT numerical
· Frequency Table—a table that displays how often data occurs.  Categories may be in numeric intervals (like a histogram) or non-numeric.
Displaying Data in Box Plots
· Box-and-Whisker Plot (aka: Box Plot)—a statistical display that summarizes data by showing how data are distributed within a range of values.  The rectangular box represents the middle 50% (middle half) of a set of data and the whiskers (lines) represent the other 50%.  B-&-W are used to display 5 important values of a data set—the upper extreme, lower extreme, median, upper quartile and lower quartile.
· Upper Extreme—greatest value in a data set
· Lower Extreme—least value in a data set
· Quartile—one of four equal parts of a data set
· Upper Quartile—the median of the upper half of the data set
· Lower Quartile—the median of the lower half of the data set
· Upper Quartile—the median of the upper half of the data set
· Lower Quartile—the median of the lower half of the data set 
· Interquartile Range—the difference between the upper quartile and the lower quartile.
· Mean Absolute Deviation—the average of the distances data points and the mean (calculate the distance of each data point from the mean (subtract) and find the average—the value distances are always positive, thus absolute)
Important Idea:  For all types of data displays, it is important that appropriate titles and labels be included and that scaling is consistent and accurate (attend to precision).  This ensures that the data makes sense to the person reading the display.
6.SP.5.d. Summarize numerical data sets in relation to their context, such as by 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.
Vocabulary
Relating Data to the Context in Which It Was Gathered
· Variability—a measure of how spread out, or dispersed, a set of data is.
Important Idea:    Which measure of Central Tendency is most affected by an outlier (mean)?  Which measure of Central Tendency must be used to describe data that is not numeric (mode)?  
Measures of Center  vs.  Measures of Variability
Quantitative Measures of Center (measures of central tendency—describe the middle): mean, median, mode
Quantitative Measures of Variability (describes the spread): range, interquartile range, mean absolute deviation


7th Grade
Use random sampling to draw inferences about a population.
[bookmark: 7-sp-1]Understanding Population Samples
7.SP.1. 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.
Vocabulary
· Population—the group from which data was gathered
· Survey—a collection of data from a sample or population
· Sample—a small portion of a population used to give a researcher an idea of what the entire population might look like.
· Random Sampling—a sampling where each member of a population has an equal chance of being included in a sample.
· Convenience Sampling—a sampling where available individuals are used rather than selecting from the entire population.
· Biased Sampling—when a sample is selected so that one or more outcomes are favored over the others.
Important Idea:  Representative sampling are best when they are large, random, and representative of the population the survey is concerned about.   
Drawing Inferences From Data
7.SP.2. 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. For example, 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.
Vocabulary
· Inference—a conclusion drawn from sampling data
· Prediction—anticipated outcome based on sampled data
Important Idea:  This brings in fractions (ratios), percents, and proportions.   Students will be asked to make inferences of a whole population based on a sample.

Draw informal comparative inferences about two populations.
[bookmark: 7-sp-3]Understanding Data Sets
7.SP.3. 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. For example, 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.
[bookmark: 7-sp-4]Vocabulary
· Measures of Variation—describe the distribution of data  (range, interquartile range, mean absolute deviation)
· Box-and-Whisker Plot 
· Dot Plot
· Median
· Range—difference in the maximum and minimum data
· Lower Quartile
· Upper Quartile
· Maximum—upper extreme
· Minimum—lower extreme
· Interquartile Range
· Mean Absolute Deviation
· Gaps
· Clusters
Important Idea:  Visual overlap is determined through use of Double (or multi-) Box-and-Whisker Plots or other multi-part graphs. Examine what measures of variation can tell you about the subjects displayed (Who is a better golfer?  What does the grouping of data tell you about the population?)
Use Data Measures to Make Conclusions
7.SP.4. Use measures of center and measures of variability for numerical data from random samples to draw informal comparative inferences about two populations. For example, 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.
Vocabulary
· Measures of Central Tendency—numbers that describe the approximate center of a data set
· Mean
· Median
· Mode
Important Idea:  Use measures of central tendency to compare multiple sets of data.  Draw conclusions based on the comparisons.

8th Grade
Investigate patterns of association in bivariate data.
[bookmark: 8-sp-1]Constructing and Interpreting Scatter Plots
8.SP.1. 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.
[bookmark: 8-sp-2]Vocabulary
· Trend—a pattern in the data
· Scatter Plot—a graph that shows data as points on a coordinate plane. It can be used to determine the relationship between two variables
· Outlier
· Gaps
· Clustering—in a scatter plot, tells how data points are related (positive association, negative association, no association)
· Positive Association (Correlation)—points resemble a line that rises from left to right.  This means that as the x-values increase, the y-values increase
· Negative Association (Correlation)—points resemble a line that falls from left to right.  This means that as the x-values increase, the y-values decrease.
· No Association (Correlation)—the data points do not resemble a line.  This means that as the x-values increase, the y-values are not affected.
Important Idea:  Use trends to make predictions.
8.SP.2. 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.
[bookmark: 8-sp-3]Using Straight Lines to Model Relationships
Vocabulary
· Line of Best Fit (sometimes called a trend line)—the graph of the linear equation that best shows (models) the relationship between two sets of data in a scatter plot.  It may pass through all points, some points, or no points in the data set.  There is more than one way to draw a line of best fit.  In general, make the line go through “middle” of the points so that there are the same number of points above and below the line. 
Important Idea:  Not all scatter plots have a line of best fit; there must be a positive or negative association.  Slope and intercept can be used to write an equation of the line of best fit (estimate).  Graphing calculators can be used to calculate the line of best fit for a given data set.  The line of best fit can be used to predict.
8.SP.3. Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope and intercept. For example, 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.
[bookmark: 8-sp-4]Using the Equation of a Line to Solve Problems
Vocabulary
· Linear Model—a linear function that is used to model a real-world situation.  Linear Models can be represented by tables, graphs, and equations.
Important Idea:  In a linear model, slope is the rate of change and y-intercept is the initial amount.  Describe what the slope tells you about the relationship.  Use the line of best fit in the linear model and make predictions base one the slope and the linear equation.
8.SP.4. 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. For example, 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?

Understanding Frequency Tables
Vocabulary
· Two-Way Tables—often used to look for a relationship between two categorical variables.
Example:  
	
	Own a laptop
	Do not own laptop
	Total

	Own a cell phone
	10
	14
	24

	Do not own a cell phone
	1
	3
	4

	Total
	11
	17
	28



· Frequency Count—the actual number of times a data value occurs in a data set.
· Relative Frequency—the frequency count of divided by the total number of data values in the sample.
Important Idea:  Look for correlations or trends. Use data to infer/predict.




