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High School Statistics First Quarter 

Sampling and Experimentation:  Planning and Conducting a Study (9 Weeks) 

Big ideas: 
 

• Exploratory analysis of data makes use of graphical and numerical 
departures from patterns. 

• Emphasis should be placed on interpreting information from graphical 
and numerical displays and summaries. 

Essential Questions: 

• How will a student conduct an exploratory analysis of data to study 
patterns and departures from patterns? 

Vocabulary Outcome, Quantitative v. Qualitative, Expected Value, Probability, Sampling Techniques, Levels of Measurements 

2010 CCSS 
Description 

Mathematical 
Practices Explanations & Examples 

HUSD Support 
Materials & Resources 

S.IC.1 

Understand statistics as a 
process for making 
inferences to be made 
about population 
parameters based on a 
random sample from that 
population. 

HS.MP.4. Model with 
mathematics. 
 
HS.MP.6. Attend to 
precision. 

Explanations & Examples coming soon. 
HUSD Materials, 

Resources, & 
Assessments   

 

S.IC.2 

Decide if a specified 
model is consistent with 
results from a given data-
generating process, e.g., 
using simulation. For 
example, a model says a 
spinning coin falls heads 
up with probability 0.5. 
Would a result of 5 tails 

HS.MP.1. Make sense 
of problems and 
persevere in solving 
them. 
 
HS.MP.2. Reason 
abstractly and 
quantitatively. 
 

Possible data-generating processes include (but are not limited to): 
flipping coins, spinning spinners, rolling a number cube, and simulations 
using the random number generators. Students may use graphing 
calculators, spreadsheet programs, or applets to conduct simulations 
and quickly perform large numbers of trials. 
 
The law of large numbers states that as the sample size increases, the 
experimental probability will approach the theoretical probability. 
Comparison of data from repetitions of the same experiment is part of 

HUSD Materials, 
Resources, & 
Assessments   
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2010 
CCSS Description Mathematical 

Practices Explanations & Examples HUSD Support 
Materials & Resources 

 
in a row cause you to 
question the model? 
 
Connections:  
ETHS-S6C2-03; 
9-10.WHST.2d; 
9-10.WHST.2f 
 

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. 

the model building verification process. 
 
Example:  
• Have multiple groups flip coins. One group flips a coin 5 times, one 
group flips a coin 20 times, and one group flips a coin 100 times. Which 
group’s results will most likely approach the theoretical probability? 

S.IC.3 

Recognize the purposes 
of and differences among 
sample surveys, 
experiments, and 
observational studies; 
explain how 
randomization relates to 
each. 
 
Connections: 
11-12.RST.9; 
11-12.WHST.2b 

HS.MP.3. Construct 
viable arguments and 
critique the 
reasoning of others. 
 
HS.MP.4. Model with 
mathematics. 
 
HS.MP.6. Attend to 
precision. 

Students should be able to explain techniques/applications for 
randomly selecting study subjects from a population and how those 
techniques/applications differ from those used to randomly assign 
existing subjects to control groups or experimental groups in a 
statistical experiment.  
 
In statistics, an observational study draws inferences about the possible 
effect of a treatment on subjects, where the assignment of subjects 
into a treated group versus a control group is outside the control of the 
investigator (for example, observing data on academic achievement 
and socio-economic status to see if there is a relationship between 

HUSD Materials, 
Resources, & 
Assessments   
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2010 
CCSS Description Mathematical 

Practices Explanations & Examples HUSD Support 
Materials & Resources 

 
them). This is in contrast to controlled experiments, such as 
randomized controlled trials, where each subject is randomly assigned 
to a treated group or a control group before the start of the treatment. 

S.IC.4 

Use data from a sample 
survey to estimate a 
population mean or 
proportion; develop a 
margin of error through 
the use of simulation 
models for random 
sampling. 

Connections: ETHS-S6C2-
03; 11-12.RST.9; 11-
12.WHST.1e 

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

HS.MP.4. Model with 
mathematics. 

HS.MP.5. Use 
appropriate tools 
strategically. 

Students may use computer generated simulation models based upon sample 
surveys results to estimate population statistics and margins of error. 

HUSD Materials, 
Resources, & 
Assessments   

 

S.IC.5 

Use data from a 
randomized experiment 
to compare two 
treatments; use 
simulations to decide if 
differences between 
parameters are 
significant. 
 
Connections:  
ETHS-S6C2-03; 
11-12.RST.4; 11-12.RST.5; 
11-12.WHST.1e 

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

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 computer generated simulation models to decide 
how likely it is that observed differences in a randomized experiment 
are due to chance. 
 
Treatment is a term used in the context of an experimental design to 
refer to any prescribed combination of values of explanatory variables. 
For example, one wants to determine the effectiveness of weed killer.  
Two equal parcels of land in a neighborhood are treated; one with a 
placebo and one with weed killer to determine whether there is a 
significant difference in effectiveness in eliminating weeds. 

HUSD Materials, 
Resources, & 
Assessments   
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Practices Explanations & Examples HUSD Support 
Materials & Resources 

 

S.ID.6 

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 
 

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 scatter plot. 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   

 

MD.5 

Weigh the possible 
outcomes of a decision 
by assigning probabilities 
to payoff values and 
finding expected values.  
 
Connections: SSHS-S5C2-
03, SSHS-S5C5-03, SSHS-
S5C5-05; ETHS-S1C2-01 
ETHS-S6C2-03 
 

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 

Different types of insurance to be discussed include but are not limited 
to: health, automobile, property, rental, and life insurance. 
 
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   
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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. 

MD.6 

Use probabilities to make 
fair decisions (e.g., 
drawing by lots, using a 
random number 
generator). 
 
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.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. 

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   
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Practices Explanations & Examples HUSD Support 
Materials & Resources 

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

MD.7 

Analyze decisions and 
strategies using 
probability concepts 
(e.g., product testing, 
medical testing, pulling a 
hockey goalie at the end 
of a game). 
 
Connections:  
ETHS-S1C2-01; 
ETHS-S6C2-03 

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.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   
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