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Activity 16: Describe and Infer

CCSS CONCEPTUAL CATEGORY: STATISTICS & PROBABILITY 
DOMAIN: INTERPRETING CATEGORICAL AND QUANTITATIVE DATA (S-ID)

Summarize, represent and interpret data on a single count or measurement variable.

1. Represent data with plots on the real number line  
(dot plots, histograms, and box plots).

2. Use statistics appropriate to the shape of the data distribution to compare 
center (median, mean) and spread (interquartile range, standard deviation) of 
two or more different data sets.

3. Interpret differences in shape, center, and spread in the context of the data 
sets, accounting for possible effects of extreme data points (outliers).

4. Use the mean and standard deviation of a data set to fit it to a normal  
distribution and to estimate population percentages. Recognize that there  
are data sets for which such a procedure is not appropriate. Use calculators,  
spreadsheets, and tables to estimate areas under the normal curve.

LEARNING OBJECTIVES

Students should be comfortable with representing data on the real number line in the 
forms of dot plots, histograms, and box plots. Students should know that the center of  
data could give us a good sense of the data set overall. Students should understand  
that the larger the values of the IQR or standard deviation, the larger the spread of the  
data is. Students should know that we could describe normal distributions as frequency  
distributions, by expressing the data points as percentages instead of true values.  
Students should know when it makes sense to talk about many values in terms of  
continuous distribution.
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BACKGROUND KNOWLEDGE

Students should be familiar with prior Common Core Standards:
Domain: Geometry 8.SP

Investigate patterns of association in bivariate data.

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.

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.

3. Use the equation of a linear model to solve problems in the context of  
bivariate measurement data, interpreting the slope and intercept.

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.
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GETTING STARTED

Patterns in data may not be obvious. You have to see regularity, search for a pattern,  
and then be able to describe and explain the pattern you find. Sometimes you may find  
and describe a pattern that gives no useful results.

The best techniques for studying data may not be obvious either. The meaning that you find 
may depend on the techniques you use to represent and analyze the data. 

A dot plot is a diagram that represents a data set using dots over the number line. A histogram 
is a diagram that shows a data set as a series of rectangles that shows how often data occur 
within a given interval. A box plot, also called a box and whisker plot, is a diagram that shows a 
data set as a distribution along the number line, divided into four equal parts using the median 
(the middle data value) and the upper and lower quartiles (median of upper and lower half of 
data, respectively).

1. A spinner has eight zones. Each zone shows the number of coins you win  
for landing in that zone. 

5

3

2

100

0 25

110

a. This game cost 4 coins for one spin. If each of the eight zones has the same  
probability of winning, is this a good game to play? Explain.
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b. A computer simulates the spinner and is programmed so that the eight zones  

are not equally likely. This table shows the probability of landing in each of the 
eight zones. What is the mean number of coins you expect to win in a single spin 
in this game?

Spinner Game

Zone Probability 
(%)

0 17
1 40
2 15
3 10
5 10
10 5
25 2
100 1

c. This game costs 4 coins for one spin, and you know the probabilities. Is this a 
good game to play? Explain.

UNDERSTAND

2. Kathy explains an unusual way of finding the mean of the data set {82, 68, 50, 100}. 

She says, “First I guess a mean; say it’s 80. Then I find that the differences from 80 

of the data are +2, -12, -30, and +20 for a sum of -20. On average, the data values 

are 
20
4

, or -5, from my guess. That means that the real mean must be 80 – 5, or 75. 

Check this out. It really works!”

a. Use Kathy’s method to find the mean of the set {13, 29, 19, 15, 24, 26}.

b. Explain why Kathy’s method works.

3. Use this stem-and-leaf display for the exercises below. To decide what items to stock, 
a store keeps track of the ages of customers who come into the store. This stem-and-
leaf display shows the data for a 15-minute period

Customer’s Ages

0 678
1 011122344
2 588888999
3 3489

a. Make a dot plot for the data.

b. How many people enter the store during the 15-minute period?

c. Using the dot plot, what do you notice as the most important feature of the data?
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d. What is the mode of the data? Explain how you could use the dot plot  

to find this information.

e. The mean age in this group of the customers is 21. Would you consider this  
a “typical” or “likely” age for a customer? Explain.

f. How would you describe a “typical” or “likely” age for a customer in this group?

4. A state trooper wondered if the speed distributions are similar for cars travelling 
northbound and for cars travelling southbound on an isolated stretch of a highway. 
He uses a radar gun to measure the speed of all northbound and all southbound cars 
passing a particular location during a fifteen-minute period. The results are below:

Northbound Cars Southbound Cars

60 62 62 63 63   55 56 57 57 58

63 64 64 64 65   60 61 61 62 63

65 65 65 66 65   64 65 65 67 67

67 68 70 83     68 68 68 68 71

 Write a few sentences comparing the speeds of the northbound cars and southbound 
cars at this location during the fifteen minute time period.

PRACTICE

5. Jim has taken 4 exams in his Statistics class:

Exam Score
1 92
2 84
3 96
4 100

a. Calculate the mean and standard deviation of Jim’s scores.

b. Sally took the same exams and had a mean score of 93. Both students’ scores  
are displayed in the dot plot below. Without calculating, determine if Sally’s  
standard deviation is larger, smaller, or equal to the standard deviation for  
Jim’s scores.
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c. Tom also took the same 4 exams. His mean score was 91 and his standard  

deviation was zero. What four scores did Tom receive?

EXTEND

6. Suppose that SAT mathematics scores for a particular year are approximately  
normally distributed with a mean of 510 and a standard deviation of 100.

a. What is the probability that a randomly selected score is greater than 610?

b. Greater than 710?

c. Between 410 and 710?

d. If a student is known to score 750, what is the student’s percentile score  
(the proportion of scores below 750)?
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GETTING STARTED

1. Sample Response:

a. Yes; the average winning per play is 18.25 coins, while the cost per play is only 4 
coins

b. 3.5 coins. Consider what these probabilities would mean if the game was played 
100 times. In Zone 1, the probability of 40% means we would win 40 times out of 
100. So, you would win 40 × 1 = 40 coins. 

Zone Number of 
Wins

Number of 
Coins Won

0 17 0

1 40 40

2 15 30

3 10 30

5 10 50

10 5 50

25 2 50

100 1 100

 To find the mean, divide the total number of coins you would win in  
100 trials by 100 trials.

      350
100

= 3.5 coins

c. No; the cost per play is greater than the average winning per play.

UNDERSTAND

2. This problem gets at the idea of the mean as the balance point for the data set. 

a. 21; Sample – If guess was 20, then differences are -7, 9, -1, -5, 4, 6 for a total of 6. 
Thus, 6

6 = 1 , so 20 + 1 = 21. 

b. Suppose the data set is {a1, a2,…, an}. Call the mean of this set  a . Make a guess for 
the mean of the set and call it b. Subtract b from each element of the data set. 
The mean of this new data set is

a1 + a2 + ... + an( ) + n b
n

= a b
a1 b( ) + a2 b( ) + ... + an b( )

n
=
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3. 
Customer’s Ages

0 678

1 011122344

2 588888999

3 3489

 
 

a.        

b. 25

c. Answers may vary. The ages of customers are very spread out. No customers 
were between the ages of 15 and 24.

d. 28; the mode is the age with the greatest number of dots.

e. No; 21 is near the middle of a gap in the ages in the dot plot. There were no cus-
tomers close to 21 years of age.

f. There appear to be two distinct groups of customers; children between the ages 
of 6 and 14, and adults between the ages of 25 and 39. If you were to describe 
just one customer as typical, his or her age would be 28, since 28 is the mode.

4. Responses may vary. 
Drawing box plots may help to illuminate some characteristics.
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 Using the median to describe typical speed, we would say that typical speed is about  
the same (median of 65 mph for northbound and 63.5 mph for southbound) for north-
bound cars and southbound cars. One noticeable difference between the two speed  
distributions is that the southbound speeds are more variable than the northbound speeds. 
This means that the northbound speeds tended to be more consistent than the southbound 
speeds, which tended to differ more from one car to another. Other than the outlier in the 
northbound speeds, both speed distributions appear to be approximately symmetric. 

PRACTICE

5. Approaches may vary.

a. Mean = 93; Standard Deviation = 6.83

  

  

b. Jim and Sally have the same mean of 93. Because Sally’s scores are clustered 
more closely around 93 than Jim’s scores, Sally’s scores are less variable and her 
standard deviation of her scores will be smaller than Jim’s. 

c. In order for the standard deviation to be zero, all scores must be the same.  
So Tom must have scored 91 on all four exams. 

EXTEND

6. Approaches may vary

a. The score 610 is one standard deviation above the mean, so the tail area above 
that is about half of 0.32 or 0.16. Use the DIST mode and chose the Normal  
cumulative distribution. The calculator gives 0.1587.  
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b. The score 710 is two standard deviations above the mean, so the tail area  
above that is about half of 0.05 or 0.025. The calculator gives 0.0227.

c. The area under a normal curve from one standard deviation below the mean to 
two standard deviations above is about 0.815. The calculator gives 0.8186.

d. Either using the normal distribution given or the standard normal  
(for which 750 translates to a z-score of 2.4) the calculator gives 0.9918.


