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High School Statistics Third Quarter 

Anticipating Patterns – Exploring Random Phenomena Using Probability and Simulation 
Big ideas: 
 

• Probability is the tool used for anticipating what the distribution of 
data should look like under a given model. 

Essential Questions: 

• How would you graphical display the corresponding probability 
distribution? 

Vocabulary Random Variable, Expected Value, Probability Distribution, Normal Distribution, Normal Curve, Two-way frequency table, Scatter Plot, Correlation 
Coefficient 

2010 CCSS 
Description 

Mathematical 
Practices Explanations & Examples 

HUSD Support 
Materials & Resources 

S.ID.7 

Interpret the slope (rate of 
change) and the intercept 
(constant term) of a linear 
model in the context of the 
data. 
 
Connections:  
SCHS-S5C2-01; 
ETHS-S1C2-01;  
ETHS-S6C2-03; 
9-10.RST.4; 9-10.RST.7; 
9-10.WHST.2f 

HS.MP.1. Make sense 
of problems and 
persevere in solving 
them. 

HS.MP.2. Reason 
abstractly and 
quantitatively. 

HS.MP.4. Model with 
mathematics. 

HS.MP.5. Use 
appropriate tools 
strategically. 

HS.MP.6. Attend to 

Students may use spreadsheets or graphing calculators to create 
representations of data sets and create linear models. 

Example: 

•  Lisa lights a candle and records its height in inches every hour. The results 
recorded as (time, height) are (0, 20), (1, 18.3), (2, 16.6), (3, 14.9), (4, 13.2), (5, 
11.5), (7, 8.1), (9, 4.7), and (10, 3).  Express the candle’s height (h) as a function 
of time (t) and state the meaning of the slope and the intercept in terms of the 
burning candle.  

Solution:  

h = -1.7t + 20  
Slope:  The candle’s height decreases by 1.7 inches for each hour it is 
burning. 
Intercept: Before the candle begins to burn, its height is 20 inches. 

HUSD Materials, 
Resources, & 
Assessments   

 

http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID


2010 
CCSS Description Mathematical 

Practices Explanations & Examples HUSD Support 
Materials & Resources 

 
precision. 

S.ID.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. 
 
Connections:  
ETHS-S1C2-01; 
ETHS-S6C2-03; 
11-12.RST.7; 
11-12.RST.8; 
11-12.WRT.1b 

HS.MP.1. Make sense 
of problems and 
persevere in solving 
them. 

HS.MP.2. Reason 
abstractly and 
quantitatively. 

HS.MP.3. Construct 
viable arguments and 
critique the reasoning 
of others. 

HS.MP.4. Model with 
mathematics. 

HS.MP.5. Use 
appropriate tools 
strategically. 

HS.MP.6. Attend to 
precision. 

HS.MP.7. Look for and 
make use of structure. 

HS.MP.8. Look for and 
express regularity in 
repeated reasoning. 

Students may use spreadsheets, graphing calculators, statistical software and 
tables to analyze the fit between a data set and normal distributions and 
estimate areas under the curve. 

Examples: 

•  The bar graph below gives the birth weight of a population of 100 
chimpanzees.  The line shows how the weights are normally distributed about 
the mean, 3250 grams.  Estimate the percent of baby chimps weighing 3000-
3999 grams. 

 

•  Determine which situation(s) is best modeled by a normal 
distribution. Explain your reasoning. 
     O  Annual income of a household in the U.S. 
     O  Weight of babies born in one year in the U.S. 

HUSD Materials, 
Resources, & 
Assessments   

 

http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID


2010 
CCSS Description Mathematical 

Practices Explanations & Examples HUSD Support 
Materials & Resources 

 

S.ID.5 

Summarize categorical data 
for two categories in two-
way frequency tables. 
Interpret relative 
frequencies in the context 
of the data (including joint, 
marginal, and conditional 
relative frequencies). 
Recognize possible 
associations and trends in 
the data. 
 
Connections:  
ETHS-S1C2-01; 
ETHS-S6C2-03; 
11-12.RST.9; 
11-12.WHST.1a-1b; 
11-12.WHST.1e 

HS.MP.1. Make sense 
of problems and 
persevere in solving 
them. 

HS.MP.2. Reason 
abstractly and 
quantitatively. 

HS.MP.3. Construct 
viable arguments and 
critique the reasoning 
of others. 

HS.MP.4. Model with 
mathematics. 

HS.MP.5. Use 
appropriate tools 
strategically. 

HS.MP.8. Look for and 
express regularity in 
repeated reasoning. 

Students may use spreadsheets, graphing calculators, and statistical software 
to create frequency tables and determine associations or trends in the data. 

Examples: 

Two-way Frequency Table 

A two-way frequency table is shown below displaying the relationship between 
age and baldness. We took a sample of 100 male subjects, and determined 
who is or is not bald. We also recorded the age of the male subjects by 
categories. 

Two-way Frequency Table 

Bald Age Total 

 Younger 
than 45 

45 or older  

No 35 11 46 

Yes 24 30 54 

Total 59 41 100 

The total row and total column entries in the table above report the marginal 
frequencies, while entries in the body of the table are the joint frequencies. 

Two-way Relative Frequency Table 

The relative frequencies in the body of the table are called conditional relative 
frequencies. 

Two-way Relative Frequency Table 

Bald Age Total 

 Younger than 45 45 or older  

HUSD Materials, 
Resources, & 
Assessments   

 

http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID


2010 
CCSS Description Mathematical 

Practices Explanations & Examples HUSD Support 
Materials & Resources 

 
No 0.35 0.11 0.46 

Yes 0.24 0.30 0.54 

Total 0.59 0.41 1.00 
 

S.ID.6 BC 

Represent data on two 
quantitative variables on a 
scatter plot, and describe 
how the variables are 
related. 

Connections: SCHS-S1C2-05; 
SCHS-S1C3-01; ETHS-S1C2-
01; ETHS-S1C3-01; ETHS-
S6C2-03 

b.  Informally assess the fit 
of a function by plotting 
and analyzing residuals. 

Connections: 11-12.RST.7; 
11-12.WHST.1b-1c 

c.  Fit a linear function for a 
scatter plot that suggests a 
linear association. 

Connection: 11-12.RST.7 

HS.MP.2. Reason 
abstractly and 
quantitatively. 
 
HS.MP.3. Construct 
viable arguments and 
critique the 
reasoning of others. 
 
HS.MP.4. Model with 
mathematics. 
 
HS.MP.5. Use 
appropriate tools 
strategically. 
 
HS.MP.7. Look for 
and make use of 
structure. 
 
HS.MP.8. Look for 
and express 
regularity in repeated 
reasoning. 

"The residual in a regression model is the difference between the 
observed and the predicted  y for some  x(y  the dependent variable 
and  x the independent variable). 
So if we have a model y = ax + b , and a data point (xi, yi)  the residual is 
for this point is: ri = yi - (axi + b).  Students may use spreadsheets, 
graphing calculators, and statistical software to represent data, 
describe how the variables are related, fit functions to data, perform 
regressions, and calculate residuals. 
 
Example: 
• Measure the wrist and neck size of each person in your class and 
make a scatterplot. Find the least squares regression line. Calculate and 
interpret the correlation coefficient for this linear regression model. 
Graph the residuals and evaluate the fit of the linear equations. 
 

HUSD Materials, 
Resources, & 
Assessments   

 

S.ID.8 

Compute (using 
technology) and interpret 
the correlation 
coefficient of a linear fit. 
 

HS.MP.4. Model with 
mathematics. 
 
HS.MP.5. Use 
appropriate tools 

Students may use spreadsheets, graphing calculators, and statistical software 
to represent data, describe how the variables are related, fit functions to data, 
perform regressions, and calculate residuals and correlation coefficients. 
 
Example: 
•  Collect height, shoe-size, and wrist circumference data for each student. 

HUSD Materials, 
Resources, & 
Assessments   

http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID


2010 
CCSS Description Mathematical 

Practices Explanations & Examples HUSD Support 
Materials & Resources 

 
Connections:  
ETHS-S1C2-01; 
ETHS-S6C2-03; 
11-12.RST.5; 
11-12.WHST.2e 

strategically. 
 
HS.MP.8. Look for 
and express 
regularity in repeated 
reasoning. 

Determine the best way to display the data. Answer the following questions: Is 
there a correlation between any two of the three indicators? Is there a 
correlation between all three indicators? What patterns and trends are 
apparent in the data? What inferences can be made from the data? 

 

S.MD.1 

Define a random variable 
for a quantity of interest 
by assigning a numerical 
value to each event in a 
sample space; graph the 
corresponding 
probability distribution 
using the same graphical 
displays as for data 
distributions. 
 
Connections:  
ETHS-S6C2-03; 
11-12.RST.5; 11-12.RST.9; 
11-12.WHST.1b; 
11-12.WHST.1e 

HS.MP.1. Make sense 
of problems and 
persevere in solving 
them. 
 
HS.MP.2. Reason 
abstractly and 
quantitatively. 
 
HS.MP.3. Construct 
viable arguments and 
critique the 
reasoning of others. 
 
HS.MP.4. Model with 
mathematics. 
 
HS.MP.5. Use 
appropriate tools 
strategically. 
 
HS.MP.6. Attend to 
precision. 
 
HS.MP.7. Look for 
and make use of 
structure. 
 
HS.MP.8. Look for 
and express 

Students may use spreadsheets, graphing calculators and statistical software 
to represent data in multiple forms. 
Example: 
• Suppose you are working for a contractor who is designing new homes. She 
wants to ensure that the home models match the demographics for the area. 
She asks you to research the size of households in the region in order to better 
inform the floor plans of the home.  
Solution: 
• A possible solution could be the result of research organized in a variety of 
forms. In this case, the results of the research are shown in a table and graph. 
The student has defined their variable as x as the number of people per 
household. 
 
 
 
 
 
 
 
 
 

 

HUSD Materials, 
Resources, & 
Assessments   

 

http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID


2010 
CCSS Description Mathematical 

Practices Explanations & Examples HUSD Support 
Materials & Resources 

 
regularity in repeated 
reasoning. 

S.MD.2 

Calculate the expected 
value of a random 
variable; interpret it as 
the mean of the 
probability distribution. 
 
Connections:  
ETHS-S1C2-01; 
ETHS-S6C2-03; 
11-12.RST.3; 11-12.RST.4; 
11-12.RST.9 

HS.MP.4. Model with 
mathematics. 
 
HS.MP.5. Use 
appropriate tools 
strategically. 
 
HS.MP.6. Attend to 
precision. 
 
HS.MP.7. Look for 
and make use of 
structure. 

Students may use spreadsheets or graphing calculators to complete 
calculations or create probability models. 
 
The expected value of an uncertain event is the sum of the possible points 
earned multiplied by each points’ chance of occurring. 
 
Example: 
• In a game, you roll a six sided number cube numbered with 1, 2, 3, 4, 5 and 6. 
You earn 3 points if a 6 comes up, 6 points if a 2, 4 or 5 comes up, and nothing 
otherwise. Since there is a 1/6 chance of each number coming up, the 
outcomes, probabilities and payoffs look like this: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The expected value is sum of the products of the probability and points earned 
for each outcome (the entries in the last two columns multiplied together):  
   

 

HUSD Materials, 
Resources, & 
Assessments   

 

http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID


2010 
CCSS Description Mathematical 

Practices Explanations & Examples HUSD Support 
Materials & Resources 

 

S.MD.3 

Develop a probability 
distribution for a random 
variable defined for a 
sample space in which 
theoretical probabilities 
can be calculated; find 
the expected value. For 
example, find the 
theoretical probability 
distribution for the 
number of correct 
answers obtained by 
guessing on all five 
questions of a multiple-
choice test where each 
question has four 
choices, and find the 
expected grade under 
various grading schemes. 
 
Connections:  
ETHS-S1C2-01; 
ETHS-S6C2-03; 
11-12.RST.3; 11-12.RST.9; 
11-12.WHST.1b; 
11-12.WHST.1e 

HS.MP.1. Make sense 
of problems and 
persevere in solving 
them. 
 
HS.MP.3. Construct 
viable arguments and 
critique the 
reasoning of others. 
 
HS.MP.4. Model with 
mathematics. 
 
HS.MP.5. Use 
appropriate tools 
strategically. 
 
HS.MP.7. Look for 
and make use of 
structure. 

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model and interpret parameters in linear, 
quadratic or exponential functions. 

HUSD Materials, 
Resources, & 
Assessments   

 

S.MD.4 

Develop a probability 
distribution for a random 
variable defined for a 
sample space in which 
probabilities are assigned 
empirically; find the 
expected value. For 
example, find a current 
data distribution on the 
number of TV sets per 

HS.MP.1. Make sense 
of problems and 
persevere in solving 
them. 
 
HS.MP.3. Construct 
viable arguments and 
critique the 
reasoning of others. 
 

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model and interpret parameters in linear, 
quadratic or exponential functions. HUSD Materials, 

Resources, & 
Assessments   

 

http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Math&FolderCTID


2010 
CCSS Description Mathematical 

Practices Explanations & Examples HUSD Support 
Materials & Resources 

 
household in the United 
States, and calculate the 
expected number of sets 
per household. How 
many TV sets would you 
expect to find in 100 
randomly selected 
households? 
 
Connections:  
ETHS-S1C2-01; 
ETHS-S6C2-03; 
11-12.RST.9; 
11-12.WHST.1b; 
11-12.WHST.1e 

HS.MP.4. Model with 
mathematics. 
 
HS.MP.5. Use 
appropriate tools 
strategically. 
 
HS.MP.7. Look for 
and make use of 
structure. 

 

 


