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HS Algebra II Semester 2 

Module 3: Trigonometric Functions (30 days) 
Unit 1:  Trigonometric Functions 

Building on their previous work with functions, and on their work with trigonometric ratios and circles in Geometry, students extend trigonometric functions to all (or most) real 
numbers.  To reinforce their understanding of these functions, students begin building fluency with the values of sine, cosine, and tangent at π/6, π/4, π/3, π/2, etc. Students make 
sense of periodic phenomena as they model with trigonometric functions. 
Students are introduced to periodic functions and define three trigonometric functions: y = sin α, y = cos α and y = tan α. The parameter that affects the period of these functions is 
explored. Radians are introduced in connection to circular functions and trigonometric functions.  
In the extension of the trigonometric functions to the unit circle, proficient students must use repeated reasoning (MP.8). Students will model real world situations with 
trigonometric functions (MP.4). Use of trigonometric vocabulary, such as (amplitude, frequency, period, midline, degree, and radian) aid in communicating precisely (MP.6).  

Big Idea: 

 The unit circle allows all real numbers to work in trigonometric functions. 

 Trigonometric identities can be proven and used to solve problems with specified context. 

 Key features in graphs and tables shed light on relationships between two quantities. 

 Trigonometric functions can be represented by a table, graph, verbal description or equation, and each representation can be 
transferred to another representation. 

 Specific transformations occur to trigonometric functions based on a value k and its manipulation to the function. 

Essential 
Questions: 

 How do you use/read a unit circle (using radians)? 

 How does the Pythagorean theorem and the unit circle relate to the identity sin
2
(θ) + cos

2
(θ) = 1? 

 What do the key features of a trigonometric function represent? 

 What are the different ways you can represent a trigonometric function? 

 What transformations can occur to a trigonometric function/graph and how do you know which one is which? 

Vocabulary Radian, unit circle, amplitude, frequency, period, midline, degree 

Standard Common Core Standards Explanations & Examples Comments 

F.TF.A.1 A. Extend the domain of trigonometric functions 
using the unit circle 

Understand radian measure of an angle as the length of 
the arc on the unit circle subtended by the angle. 

F.TF.1 Know that if the length of an arc subtended by an angle is the 
same length as the radius of the circle, then the measure of the angle is 
1 radian. 
F.TF.1 Know that the graph of the function, f, is the graph of the 
equation y=f(x). 
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F.TF.A.2 A. Extend the domain of trigonometric functions 

using the unit circle 

 

Explain how the unit circle in the coordinate plane 
enables the extension of trigonometric functions to all 
real numbers, interpreted as radian measures of angles 
traversed counterclockwise around the unit circle. 

HS.MP.2. Reason abstractly and quantitatively. 

 

 

F.TF.2 Explain how radian measures of angles rotated counterclockwise 
in a unit circle are in a one-to-one correspondence with the 
nonnegative real numbers, and that angles rotated clockwise in a unit 
circle are in a one-to- one correspondence with the non-positive real 
numbers. 
 
Students may use applets and animations to explore the unit circle and 
trigonometric functions. Students may explain (orally or in written 
format) their understanding. 

Also extend trigonometric 
functions to their 
reciprocal functions. 

++F.TF.A.3 A. Extend the domain of trigonometric functions 
using the unit circle 

Use special triangles to determine geometrically the 
values of sine, cosine, tangent for π /3, π/4 and π/6, 
and use the unit circle to express the values of sine, 
cosine, and tangent for π-x, π+x, and 2π-x in terms of 
their values for x, where x is any real number. 

HS.MP.2. Reason abstractly and quantitatively. 

HS.MP.6. Attend to precision. 

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

F.TF.3 Use 30º-60º-90º and 45º-45º-90º triangles to determine the 
values of sine, cosine, and tangent for values of 

 
 
Examples: 

 Evaluate all six trigonometric functions of θ = 
3


. 

 Evaluate all six trigonometric functions of  θ = 225
o
. 

 Find the value of x in the given triangle where DCAD  and

DBAC   

        30,60 CmAm . Explain your process for 

solving the problem including the use of trigonometric ratios 
as appropriate. 

 

HONORS ONLY 
 
In F‐TF.3, students begin 
fluency exercises with 
trigonometric ratios of 
the special angles. 
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 Find the measure of the missing segment in the given triangle 

where DCAD  , DBAC  ,

3,12,30,60  ABACCmAm . Explain 

(orally or in written format) your process for solving the 
problem including use of trigonometric ratios as appropriate. 

                                               
F.TF.B.5 B. Model periodic phenomena with trigonometric 

functions 

Choose trigonometric functions to model periodic 
phenomena with specified amplitude, frequency, and 
midline. 

HS.MP.4. Model with mathematics. 

HS.MP.5. Use appropriate tools strategically. 

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

F.TF.5 Use sine and cosine to model periodic phenomena such as the 
ocean’s tide or the rotation of a Ferris wheel. 

 
F.TF.5 Given the amplitude; frequency; and midline in situations or 
graphs, determine a trigonometric function used to model the 
situation. 

 

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model trigonometric functions and 
periodic phenomena. 

Example: 

 The temperature of a chemical reaction oscillates between a 

low of 20 C and a high of 120 C.  The temperature is at its 

lowest point when t = 0 and completes one cycle over a six 
hour period. 

a. Sketch the temperature, T, against the elapsed time, t, 
over a 12 hour period. 

Including specified phase 
shift. 
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b. Find the period, amplitude, and the midline of the graph 
you drew in part a). 

c. Write a function to represent the relationship between 
time and temperature. 

 

d. What will the temperature of the reaction be 14 hours 
after it began? 

e.     At what point during a 24 hour day will the reaction have 

a temperature of 60 C? 

F.TF.C.8 C. Prove and apply trigonometric identities 

Prove the Pythagorean identity sin
2
(θ) + cos

2
(θ) = 1 and 

use it to find sin(θ), cos(θ), or tan(θ) given sin(θ), cos(θ), 
or tan(θ) and the quadrant of the angle. 

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

F.TF.8 Use the unit circle to prove the Pythagorean identity sin
2

(θ) + 

cos
2

(θ) = 1. 

 

F.TF.8 Given the value of the sin(θ) or cos(θ), use the Pythagorean 

identity sin
2

(θ) + cos
2

(θ) = 1 to calculate other trigonometric ratios. 

 

 

++F.TF.C.9 C. Prove and apply trigonometric identities 

Prove the addition and subtraction formulas for sine, 
cosine, and tangent and use them to solve problems. 

HS.MP.3. Construct viable arguments and critique the 

reasoning of others. 

F.TF.9 Prove the addition and subtraction formulas sin(ά±β), cos(ά±β), 
and tan(ά±β). 
F.TF.9 Use the addition and subtraction formulas to determine exact 
trigonometric values such as sin(75º) or cos (pi/12). 
 
 

HONORS ONLY 
 
Teachers present proofs 
of formulas in F‐TF.9. 
Students use the 
formulas in Algebra II; 
they prove the formulas 
in Precalculus. 
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HS Algebra II Semester 2 

Module 4: Inferences and Conclusions from Data (40 days) 
Unit 1:  Probability 

In this module, students see how the visual displays and summary statistics they learned in earlier grades relate to different types of data and to probability distributions. They 
identify different ways of collecting data— including sample surveys, experiments, and simulations—and the role that randomness and careful design play in the conclusions that can 
be drawn. Students create theoretical and experimental probability models following the modeling cycle (see page 61 of CCLS). They compute and interpret probabilities from those 
models for compound events, attending to mutually exclusive events, independent events, and conditional probability. 
Students last formally studied probability in Grade 7, when they found probabilities of simple and compound events and designed and used simulations. This unit builds on 
these concepts, as well as fundamental counting principles and the notion of independence, to develop rules for probability and conditional probability.  It is important that 
the standards are taught in a timely manner because the majority of the standards in the two units (6 & 7) are major content for Algebra II.  
Students should be encouraged to persevere when problem solving in this unit. Multiple solutions are common and should be recognized. Students can often make sense of 
complex contextual probabilities by considering a simpler analogous probability situation (MP.1). As students work to identify events for which probabilities are to be determined 
and rules to apply, encourage students to verify and critique the thinking of their classmates (MP.3). Students have the opportunity to demonstrate proficiency with MP.6 by 
paying close attention to precise use of new vocabulary and writing complete sentences describing probabilities.  

Big Idea: 

 Events can be described as a subset of a sample space. 

 The probability of two events occurring together is the product of their probabilities, if and only if then the events are independent. 

 The probability of two events can be conditional on each other and the interpretation of that probability. 

 Two-way frequency tables can be used to decide if events are independent and to find conditional probabilities. 

 Conditional probability and independence are applied to everyday situations. 

 Conditional probability of A given B can be found and interpreted in context. 

 The addition rule can be applied and the resulting probability can be interpreted in context. 

Essential 
Questions: 

 How can an event be described as a subset of outcomes using correct set notation? 

 How are probabilities, including joint probabilities, of independent events calculated? 

 How are probabilities of independent events compared to their joint probability? 

 How does conditional probability apply to real-life events? 

 How are two-way frequency tables used to model real-life data? 

 How are conditional probabilities and independence interpreted in relation to a situation? 

 What is the difference between compound and conditional probabilities? 

 How is the probability of event (A or B) found? 

Vocabulary Joint probability, event, independent events, conditional, conditional probability, independence, marginal probability, random variable 
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Standard Common Core Standards Explanations & Examples Comments 

S.CP.A.1 

A. Understand independence and conditional 
probability and use them to interpret data 
 
Describe events as subsets of a sample space (the set of 
outcomes) using characteristics (or categories) of the 
outcomes, or as unions, intersections, or complements 
of other events (“or,” “and,” “not”). 

HS.MP.2. Reason abstractly and quantitatively. 

HS.MP.4. Model with mathematics. 

HS.MP.6. Attend to precision. 

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

Intersection: The intersection of two sets A and B is the set of elements 
that are common to both set A and set B. It is denoted by A ∩ B and is 
read ‘A intersection B’.  

 A ∩ B in the diagram is {1, 5} 

 this means: BOTH/AND 

 

Union: The union of two sets A and B is the set of elements, which are 
in A or in B or in both. It is denoted by A ∪   B and is read ‘A union B’.  

 A ∪   B in the diagram is {1, 2, 3, 4, 5, 7} 

 this means: EITHER/OR/ANY 

 could be both 

Complement:  The complement of the set A ∪B is the set of elements 
that are members of the universal set U but are not in A ∪  B. It is 
denoted by (A ∪  B )’ 

 (A ∪  B )’ in the diagram is {8} 
 
S.CP.1 Define a sample space and events within the sample space.  
Identify subsets from sample space given defined events, including 
unions, intersections and complements of events. 
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S.CP.A.2 A. Understand independence and conditional 
probability and use them to interpret data 
Understand that two events A and B are independent if 
the probability of A and B occurring together is the 
product of their probabilities, and use this 
characterization to determine if they are independent. 

HS.MP.2. Reason abstractly and quantitatively. 

HS.MP.4. Model with mathematics. 

HS.MP.6. Attend to precision. 

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

S.CP.2 Identify two events as independent or not. Explain properties of 
Independence and Conditional Probabilities in context and simple 
English. 
 

 

S.CP.A.3 A. Understand independence and conditional 
probability and use them to interpret data 
 
Understand the conditional probability of A given B as 
P(A and B)/P(B), and interpret independence of A and B 
as saying that the conditional probability of A given B is 
the same as the probability of A, and the conditional 
probability of B given A is the same as the probability of 
B. 

HS.MP.2. Reason abstractly and quantitatively. 

HS.MP.4. Model with mathematics. 

HS.MP.6. Attend to precision. 

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

S.CP.3 Define and calculate conditional probabilities. Use the 
Multiplication Principal to decide if two events are independent and to 
calculate conditional probabilities. 
 

 

S.CP.A.4 A. Understand independence and conditional 
probability and use them to interpret data 
Construct and interpret two-way frequency tables of 
data when two categories are associated with each 
object being classified. Use the two-way table as a 
sample space to decide if events are independent and 
to approximate conditional probabilities. For example, 
collect data from a random sample of students in your 
school on their favorite subject among math, science, 
and English. Estimate the probability that a randomly 

Students may use spreadsheets, graphing calculators, and simulations 
to create frequency tables and conduct analyses to determine if events 
are independent or determine approximate conditional probabilities. 
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selected student from your school will favor science 
given that the student is in tenth grade.  Do the same 
for other subjects and compare the results. 

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. 

S.CP.A.5 A. Understand independence and conditional 
probability and use them to interpret data 
 
Recognize and explain the concepts of conditional 
probability and independence in everyday language and 
everyday situations. For example, compare the chance 
of having lung cancer if you are a smoker with the 
chance of being a smoker if you have lung cancer. 

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

solving them. 

HS.MP.4. Model with mathematics. 

HS.MP.6. Attend to precision. 

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

reasoning. 

Examples: 

 What is the probability of drawing a heart from a standard 
deck of cards on a second draw, given that a heart was drawn 
on the first draw and not replaced? Are these events 
independent or dependent? 

 At Johnson Middle School, the probability that a student takes 
computer science and French is 0.062. The probability that a 
student takes computer science is 0.43. What is the 
probability that a student takes French given that the student 
is taking computer science? 

 

S.CP.B.6 B. Use the rules of probability to compute 
probabilities of compound events in a uniform 
probability model 

Find the conditional probability of A given B as the 
fraction of B’s outcomes that also belong to A, and 

Students could use graphing calculators, simulations, or applets to 
model probability experiments and interpret the outcomes. 
 
S.CP.6 Calculate conditional probabilities using the definition: ―the 
conditional probability of A given B as the fraction of B’s outcomes that 
also belong to A‖. Interpret the probability in context. 
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interpret the answer in terms of the model. 
 
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.7. Look for and make use of structure. 

 

S.CP.B.7 B. Use the rules of probability to compute 
probabilities of compound events in a uniform 
probability model 

Apply the Addition Rule, P(A or B) = P(A) + P(B) – P(A 
and B), and interpret the answer in terms of the model. 

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 could use graphing calculators, simulations, or applets to 
model probability experiments and interpret the outcomes. 

Example: 

 In a math class of 32 students, 18 are boys and 14 are girls. On 
a unit test, 5 boys and 7 girls made an A grade. If a student is 
chosen at random from the class, what is the probability of 
choosing a girl or an A student? 

 
S.CP.7 Identify two events as disjoint (mutually exclusive).  Calculate 
probabilities using the Addition Rule.  Interpret the probability in 
context. 
 

 

++S.CP.B.8 B. Use the rules of probability to compute 
probabilities of compound events in a uniform 
probability model 

Apply the general Multiplication Rule in a uniform 
probability model, P(A and B) = P(A)P(B|A) = 
P(B)P(A|B), and interpret the answer in terms of the 
model. 

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 could use graphing calculators, simulations, or applets to 
model probability experiments and interpret the outcomes. 
 
S.CP.8 Calculate probabilities using the General Multiplication Rule.  
Interpret in context. 
 

HONORS ONLY 

++S.CP.B.9 B. Use the rules of probability to compute 
probabilities of compound events in a uniform 
probability model 

Use permutations and combinations to compute 

Students may use calculators or computers to determine sample 
spaces and probabilities. 

Example: 
HONORS ONLY 
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probabilities of compound events and solve problems. 

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.7. Look for and make use of structure. 

 You and two friends go to the grocery store and each buys a 
soda. If there are five different kinds of soda, and each friend 
is equally likely to buy each variety, what is the probability 
that no one buys the same kind? 

 
S.CP.9 Identify situations as appropriate for use of a permutation or 
combination to calculate probabilities. Use permutations and 
combinations in conjunction with other probability methods to 
calculate probabilities of compound events and solve problems. 

++S.MD.B.6 B. Use probability to evaluate outcomes of 
decisions 

Use probabilities to make fair decisions (e.g., drawing 
by lots, using a random number generator). 
 
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. 
 
S.MD.6  Make decisions based on expected values.  Use expected 
values to compare long term benefits of several situations. 
 

HONORS ONLY 

++S.MD.B.7 B. Use probability to evaluate outcomes of 
decisions 

Analyze decisions and strategies using probability 
concepts (e.g., product testing, medical testing, pulling 
a hockey goalie at the end of a game). 

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. 
 
S.MD.7  Explain in context decisions made based on expected values. 
 

HONORS ONLY 
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HS Algebra II Semester 2 

Module 4: Inferences and Conclusions from Data (40 days) 
Unit 2:  The Design of Statistical Studies 

In this module, students see how the visual displays and summary statistics they learned in earlier grades relate to different types of data and to probability distributions. They 
identify different ways of collecting data— including sample surveys, experiments, and simulations—and the role that randomness and careful design play in the conclusions that can 
be drawn. Students create theoretical and experimental probability models following the modeling cycle (see page 61 of CCLS). They compute and interpret probabilities from those 
models for compound events, attending to mutually exclusive events, independent events, and conditional probability. 
 
Drawing correct conclusions from data is highly dependent on how the data are collected. In particular, "cause and effect" conclusions can only arise from properly conducted 
experiments, in which the researcher actively imposes a treatment. In this unit students study design of experiments based on three fundamental principles: control of outside 
variables, randomization, and replication within the experiment. This unit is an introduction to these and other key issues in experimental design.  
 
Students must follow a reasoning process in order to develop a sound statistical study (MP.1). Have students communicate, justify, and ask questions to improve the designs of 
statistical studies (MP.3). Students should consider the role and limitations of technology in randomization (MP.5).  

Big Idea: 

 Statistics is a process of making inferences. 

 Results from a model may or may not be consistent with a real-life simulation of the process. 

 Different data collection methods are appropriate for different situations and randomization relates to each. 

Essential 
Questions: 

 How is statistics used? 

 When is it appropriate to question the results from a model compared to a real-life simulation? 

 Which data collection method is best used for a specific context? 

Vocabulary Statistics, inference, bias, random sample, population parameter 

Standard Common Core Standards Explanations & Examples Comments 

S.IC.A.1 

A. Understand and evaluate random processes 
underlying statistical experiments 
 
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. 

S.IC.1 Explain in context the difference between values describing a 
population and a sample. 
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HS.MP.6. Attend to precision. 

S.IC.B.3 

B. Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies 
 
Recognize the purposes of and differences among 
sample surveys, experiments, and observational 
studies; explain how randomization relates to each. 
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 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.3 Identify situations 
as either sample survey, 
experiment, or 
observational study.  
Discuss the 
appropriateness of each 
one’s use in contexts with 
limiting factors. 
 
S.IC.3 Design or evaluate 
sample surveys, 
experiments and 
observational studies 
with randomization.  
Discuss the importance of 
randomization in these 
processes. 

S.IC.B.6 

B. Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies 
 
Evaluate reports based on data. 

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. 

Explanations can include but are not limited to sample size, biased 
survey sample, interval scale, unlabeled scale, uneven scale, and 
outliers that distort the line-of-best-fit. In a pictogram the symbol scale 
used can also be a source of distortion. 

As a strategy, collect reports published in the media and ask students 
to consider the source of the data, the design of the study, and the way 
the data are analyzed and displayed. 

Example: 

 A reporter used the two data sets below to calculate the mean 
housing price in Arizona as $629,000. Why is this calculation 
not representative of the typical housing price in Arizona? 

o King River area {1.2 million, 242000, 265500,   140000, 
281000, 265000, 211000} 

o Toby Ranch homes {5million, 154000, 250000, 250000, 
200000, 160000, 190000} 

S.IC.6  Read and explain 
in context data from 
outside reports. 
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HS Algebra II Semester 2 

Module 4: Inferences and Conclusions from Data (40 days) 
Unit 3:  Gathering Data, Making Inferences, and Justifying Conclusions 

Students learn to use probability, relative frequencies, and discrete distributions to develop a conceptual understanding of the normal distribution and use the distribution to 
estimate population proportions.  
Students continue to grow their technology proficiencies (MP.5) by performing simulations (S-‐IC.B.4) and finding the area beneath a curve using various tools (S-‐ID.A.4). 
Students will plan and evaluate simulations (MP.1).  As students work with data to make inferences and justify conclusions they must construct critiques of the reasoning of others 
(MP.3).  

Big Idea: 

 Statistics is a process of making inferences. 

 Results from a model may or may not be consistent with a real-life simulation of the process. 

 Different data collection methods are appropriate for different situations and randomization relates to each. 

 Data from a sample survey is used to estimate a population mean. 

 Simulations are used to decide if differences between parameters are significant. 

 A scatter plot may be used to represent data with two quantitative variables and determine how the variables are related. 

 The mean and standard deviation of a data set is used to fit a normal distribution. 

Essential 
Questions: 

 How is statistics used? 

 When is it appropriate to question the results from a model compared to a real-life simulation? 

 Which data collection method is best used for a specific context? 

 How does randomization relate to a data collection method? 

 How is a population mean estimated from data from a sample survey? 

 When is the difference between parameters significant? 

 From a scatterplot, how are two quantitative variables related? 

 How is a data set fit to a normal curve? 

Vocabulary 
Inference, population parameter, random sample, statistics, randomization, population mean, sample mean, margin of error, confidence 
interval, standard deviation, bias 

Standard Common Core Standards Explanations & Examples Comments 

N.Q.A.2 
A. Reason qualitatively and units to solve 
problems 
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Define appropriate quantities for the purpose of 
descriptive modeling. 
 
HS.MP.4. Model with mathematics. 
HS.MP.6. Attend to precision. 

S.ID.A.4 

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

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. 

S.ID.4  Identify data sets 
as approximately normal 
or not. 
S.ID.4  Use the mean and 
standard deviation to fit it 
to a normal distribution 
where appropriate. 
S.ID.4  Use calculators, 
spreadsheets, and tables 
to estimate areas under 
the normal curve. 
S.ID.4  Interprets areas 
under a normal curve in 
context. 
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S.ID.B.6a 

B. Summarize, represent, and interpret data on a 
single count or measurement variable 
 
HS.S-ID.6. Represent data on two quantitative variables 
on a scatter plot, and describe how the variables are 
related. 
 

a. Fit a function to the data; use functions fitted 
to data to solve problems in the context of the 
data. Use given functions or chooses a 
function suggested by the context. Emphasize 
linear, quadratic, and exponential models. 

 
 
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  for some (  the dependent variable 

and the independent variable). 

So if we have a model , and a data point  the 

residual is for this point is: .  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. 

Tasks have a real-world 
context.  In Algebra II, 
tasks include exponential 
functions with domains 
not in the integers and 
trigonometric functions. 

S.IC.A.2 

A. Understand and evaluate random processes 
underlying statistical experiments 
 
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 
will fall heads up with probability 0.5. Would a result of 
5 tails in a row cause you to question the model? 

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. 

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 
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? 
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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. 

S.IC.B.4 

B. Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies 
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. 

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. 

 

S.IC.B.5 

B. Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies 
 
Use data from a randomized experiment to compare 
two treatments; use simulations to decide if differences 
between parameters are significant. 

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. 

S.ID.5 Create a two-way 
table from two 
categorical variables and 
read values from two way 
table.  Interpret joint, 
marginal, and relative 
frequencies in context. 
S.ID.5 Recognize 
associations and trends in 
data from a two-way 
table. 

 

S.IC.B.6 

B. Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies 
 
Evaluate reports based on data. 

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

Explanations can include but are not limited to sample size, biased 
survey sample, interval scale, unlabeled scale, uneven scale, and 
outliers that distort the line-of-best-fit. In a pictogram the symbol scale 
used can also be a source of distortion. 

As a strategy, collect reports published in the media and ask students 
to consider the source of the data, the design of the study, and the way 
the data are analyzed and displayed. 

Tasks have a real‐world 
context. In Algebra II, 
tasks include exponential 
functions with domains 
not in the integers and 
trigonometric functions. 
 
S.IC.6  Read and explain 
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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. 

Example: 

 A reporter used the two data sets below to calculate the mean 
housing price in Arizona as $629,000. Why is this calculation 
not representative of the typical housing price in Arizona? 

o King River area {1.2 million, 242000, 265500,   140000, 
281000, 265000, 211000} 

o Toby Ranch homes {5million, 154000, 250000, 250000, 
200000, 160000, 190000} 

in context data from 
outside reports. 

 

 


