High School Standards for Mathematical Practices
1. Make sense of problems and persevere in solving them.

Students start to examine problems by explaining to themselves the meaning of a problem and restating the problem in their own words. These students analyze the given
information in the problem, including constraints, relationships, and goals. Students make conjectures about the form and meaning of the solution, devise a plan, and solve.
They will consider both similar problems, and simpler forms of the original problem, in order to gain insight and efficiency in problem solving. Students monitor and evaluate
their progress and change course if necessary. Students may utilize algebraic methods or technology. Students explain relationships between equations and the following:
descriptions/situations, tables, and graphs. Students produce diagrams of important features and relationships, graph data, and search for patterns or trends. They check
answers to problems and continually ask if the solution makes sense in context. They understand different approaches to solving complex problems and identify
correspondences between different approaches.

2. Reason abstractly and quantitatively.

Students seek to make sense of quantities and explore relationships in problem situations. Students represent a given situation by defining and manipulating variables.
Students consider the units involved and attend to the meaning of quantities in addition to computational reasoning -- knowing and using the different properties of
operations.

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

Students understand and use stated assumptions, definitions, and previously established results in constructing arguments. Students make conjectures and build logical
progressions of statements to explore the truth of their conjectures. They are able to analyze situations through decomposition and produce counterexample(s) if necessary.
Students justify their conclusions, communicate these conclusions, and respond to arguments of others. Students make plausible arguments by reasoning inductively about
the data and take into account the context from which the data arose. Students are able to compare the effectiveness of two plausible arguments, and distinguish correct
logic from flawed logic. If there is a flaw in an argument, then they explain why the logic is flawed. Students determine a general process and/or domain to which an argument
applies. The students listen or read the arguments of others, decide whether the argument makes sense, and ask useful questions to clarify or improve the arguments.

4. Model with mathematics.

Students apply their mathematical knowledge to solve problems arising in everyday life, society, and the workplace. Students may use geometry to solve a design problem or
they may use a function to describe how one quantity of interest depends on another. Students may use assumptions and approximations to simplify a complicated situation
and realize these may need revision later. Students identify important relationships between quantities in a practical situation and map these relationships using tools such as:
diagrams, two-way tables, graphs, flowcharts, and formulas. Students analyze those relationships mathematically to draw conclusions and interpret the results in the context
of the situation. Students are reflective of the results and may improve the model if it has not served the purpose.
5. Use appropriate tools strategically.
Students consider appropriate tools when solving a mathematical problem, including but not limited to: a) pencil and paper, b) concrete models, c) ruler, d) protractor, e)
calculator, f) spreadsheet, and g) analytical software applications. Students familiar with mathematical tools make sound decisions about when each of these tools may be
helpful and recognize both the insight to be gained and the limitations of the tool. Students may use a graphing calculator to analyze graphs of functions knowing that
technology can enable them to visualize the results of varying assumptions, explore consequences, and compare predictions with data. Students may identify relevant
external mathematical resources, such as digital content located on a website, and use those resources to pose or solve problems. They are able to use technological tools to
explore and deepen their understanding of concepts.

6. Attend to precision.

Students communicate using mathematically correct definitions in their own reasoning and in discussions with others. They state the meaning of symbols they choose, specify
units of measure, and label axes in order to clarify the correspondence with quantities in a problem. Students accurately and efficiently calculate. They express numerical
answers with the degree of precision appropriate for the problem context.

7. Look for and make use of structure.

Students look closely to discern a pattern or structure and holistically consider the overview. Students may shift perspectives if needed to gain understanding of the pattern or
structure. Students in algebra may use patterns to create equivalent expressions, factor and solve equations, compose functions, and transform figures. They may consider
certain algebraic expressions as single objects or as being composed of several objects. Students in geometry recognize the significance of an existing line in a geometric figure
and may use the strategy of drawing an auxiliary line for solving problems
8. Look for and express regularity in repeated reasoning.
Students notice repeated calculations, look for general expressions to annotate the calculation, and consider potential shortcuts. Students maintain oversight of a process as
they work to solve problems, derive formulas, or make generalizations, while attending to details. They assess the reasonableness of their intermediate results.
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Statistics and Probability
Decisions or predictions are often based on data—numbers in context. These decisions or predictions would be easy if the data always sent a
clear message, but the message is often obscured by variability. Statistics provides tools for describing variability in data and for making informed
decisions that take data into account.
Data are gathered, displayed, summarized, examined, and interpreted to discover patterns and deviations from patterns. Quantitative data can
be described in terms of key characteristics: measures of shape, center, and spread. The shape of a data distribution might be described as
symmetric, skewed, flat (uniform, or bell shaped), and it might be summarized by a statistic measuring center (such as mean or median) and a
statistic measuring spread (such as standard deviation or interquartile range). Different distributions can be compared numerically using these
statistics or compared visually using plots. Knowledge of center and spread are not enough to describe a distribution. Which statistics to compare,
which plots to use, and what the results of a comparison might mean, depend on the question to be investigated and the real-life actions to be
taken.
Randomization has two important uses in drawing statistical conclusions. First, collecting data from a random sample of a population makes it
possible to draw valid conclusions about the whole population, taking variability into account. Second, randomly assigning individuals to different
treatments allows a fair comparison of the effectiveness of those treatments. A statistically significant outcome is one that is unlikely to be due to
chance alone, and this can be evaluated only under the condition of randomness. The conditions under which data are collected are important in
drawing conclusions from the data. In critically reviewing uses of statistics in public media and other reports, consideration is important for the
study design, how the data were gathered, and the analyses employed as well as the data summaries and the conclusions drawn.
Random processes can be described mathematically by using a probability model: a list or description of the possible outcomes (the sample
space), each of which is assigned a probability. In situations such as flipping a coin, rolling a number cube, or drawing a card, it might be
reasonable to assume various outcomes are equally likely. In other situations, the probability of outcomes may be different. In a probability
model, sample points represent outcomes and combine to make up events; probabilities of events can be computed by applying the Addition and
Multiplication Rules. Interpreting these probabilities relies on an understanding of independence and conditional probability, which can be
approached through the analysis of two-way tables.
Technology plays an important role in statistics and probability by making it possible to generate plots, linear regression models, correlation
coefficients, and to simulate many possible outcomes, in a short amount of time.
Connections to Functions and Modeling. Functions may be used to describe data; if the data suggest a linear relationship, the relationship can
be modeled with a regression line and its strength and direction can be expressed through a correlation coefficient.
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Wyoming 2018 Mathematics Content and Performance Standards
S.ID.A Summarize,
represent, and
interpret data on a
single count or
measurement
variable.

Example
Mathematical
Practices

S.ID.A.1 Represent data MP.1 Make sense of

Statistics and Probability
Interpreting Categorical and Quantitative Data

with plots on the real
number line (dot plots,
histograms, and box
plots) by hand or using
technology.

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

Wyoming Cross-Disciplinary Connections
Science
HS-PS2-1 Analyze data to support the claim that

W.9-10.2.d Use precise language and domain-specific

Newton’s second law of motion describes the
mathematical relationship among the net force on a
macroscopic object, its mass, and its acceleration.

vocabulary to manage the complexity of the topic.

HS-LS2-6 Evaluate the claims, evidence, and reasoning

W.11-12.2.d Use precise language, domain-specific
vocabulary, and techniques such as metaphor, simile, and
analogy to manage the complexity of the topic.

that the complex biotic and abiotic interactions in
ecosystems maintain relatively consistent numbers and
types of organisms in stable conditions, but changing
conditions may result in a modified ecosystem.

Cross-Disciplinary Connections
Advanced Standards (+)/ STEM Pathway

ISTE

Computer Science

Computational Thinking

1c Empowered Learner

3A-DA-12 Create computational

Financial Literacy

4a Innovative Designer
5a,b Computational Thinker
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S.ID.A Summarize,
represent, and
interpret data on a
single count or
measurement
variable.

Example
Mathematical
Practices

MP.1 Make sense of
appropriate to the shape problems and persevere
of the data distribution in solving them.
MP.2 Reason abstractly
to compare center
and quantitatively.
(median, mean) and
MP.3 Construct viable
spread (interquartile
arguments and critique
range, standard
the reasoning of others.
deviation) of two or
MP.4 Model with
more different data sets. mathematics.
MP.5 Use appropriate
tools strategically.
MP.6 Attend to
precision.
MP.7 Look for and make
use of structure.
MP.8 Look for and
express regularity in
repeated reasoning.

S.ID.A.2 Use statistics

Students may use spreadsheets, graphing calculators and statistical software for calculations,
summaries, and comparisons of data sets.
Example: The two data sets below depict the housing prices sold in the King River area and
Toby Ranch areas of Pinal County, Arizona. Based on the prices below which price range can be
expected for a home purchased in Toby Ranch? In the King River area? In Pinal County?


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



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

Example: Given a set of test scores {99, 96, 94, 93, 90, 88, 86, 77, 70, 68}, find the mean,
median and standard deviation. Explain how the values vary about the mean and median. What
information does this give the teacher?

Statistics and Probability
Interpreting Categorical and Quantitative Data

Example: Collect gas receipts and compare the distributions to grocery receipts.
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections
ELA
W.9-10.2.d Use precise language and domain-specific vocabulary to manage the complexity of the topic.
W.11-12.2.d Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and
analogy to manage the complexity of the topic.

Cross-Disciplinary Connections

Advanced Standards (+)/ STEM Pathway
ISTE

Computer Science

1c Empowered Learner

Computational Thinking
Financial Literacy

5a,b,c Computational Thinker
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S.ID.A Summarize,
represent, and
interpret data on a
single count or
measurement
variable.

Example
Mathematical
Practices

MP.1 Make sense of
problems and persevere
differences in shape,
center, and spread in the in solving them.
MP.2 Reason abstractly
context of the data sets,
and quantitatively.
accounting for possible MP.3 Construct viable
effects of extreme data arguments and critique
points (outliers).
the reasoning of others.
MP.4 Model with
mathematics.
MP.5 Use appropriate
tools strategically.
MP.6 Attend to
precision.
MP.7 Look for and make
use of structure.
MP.8 Look for and
express regularity in
repeated reasoning.

S.ID.A.3 Interpret

Students may use spreadsheets, graphing calculators and statistical software to statistically
identify outliers and analyze data sets with and without outliers as appropriate.
Example:
Hunting in Wyoming: The number of licenses available and number who applied for different
game species for several years and is listed by hunting area. (Resident deer licenses in 2017:
Antlered deer licenses by area (75, 142, 141, 80, …). Use this type of data to determine
descriptive statistics (mean, median, standard deviation, range, …) number of antlered deer (or
any deer, …) licenses available in an area. Could graph the data to discuss shape, etc.
*Reference graph on resource page.

Statistics and Probability
Interpreting Categorical and Quantitative Data

Wyoming Cross-Disciplinary Connections
ELA
W.9-10.2.d Use precise language and domain-specific vocabulary to manage the complexity of the topic.
W.11-12.2.d Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and
analogy to manage the complexity of the topic.

Cross-Disciplinary Connections
Advanced Standards (+)/ STEM Pathway

ISTE

Computer Science

3d Knowledge Constructor

Computational Thinking

Financial Literacy

5b Computational Thinker
6a,b,c,d Creative Communicator
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S.ID.A Summarize,
represent, and
interpret data on a
single count or
measurement
variable.

Example
Mathematical
Practices

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.

Example:
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.

Statistics and Probability
Interpreting Categorical and Quantitative Data

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

Example:
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.
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections
ELA
W.9-10.2.d Use precise language and domain-specific vocabulary to manage the complexity of the topic.

Advanced Standards (+)/ STEM Pathway
W.11-12.2.d Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and
S.ID.A.4 Use the mean and standard deviation of analogy to manage the complexity of the topic.
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 the Empirical Rule,
calculators, spreadsheets, and/or tables to
estimate areas under the normal curve.

Cross-Disciplinary Connections
ISTE

Computer Science

1c Empowered Learner

Computational Thinking

Financial Literacy

4d Innovative Designer
5a,b,c Computational Thinker
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S.ID.B Summarize,
represent, and
interpret data on two
categorical and
quantitative variables.

Example
Mathematical
Practices

Statistics and Probability
Interpreting Categorical and Quantitative Data

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

Advanced Standards (+)/ STEM Pathway
S.ID.B.5 Summarize categorical data for two

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

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections
ELA
W.9-10.2.d Use precise language and domain-specific vocabulary to manage the complexity of the topic.
W.9-10.2.e Establish and maintain a formal style and objective tone while attending to the norms and conventions
of the discipline in which they are writing.

W.11-12.1.d Establish and maintain a formal style and objective tone while attending to the norms and conventions
of the discipline in which they are writing.

categories in two-way frequency tables. Interpret W.11-12.2.d Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and
analogy to manage the complexity of the topic.
relative frequencies in the context of the data
(including joint, marginal, and conditional relative
Cross-Disciplinary Connections
frequencies). Recognize possible associations in
the data, and use inferential statistical techniques ISTE
Computer Science
Computational Thinking
to show association.
1c Empowered Learner
Financial Literacy
5a,b,c Computational Thinker
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Wyoming 2018 Mathematics Content and Performance Standards
S.ID.B Summarize,
represent, and interpret
data on two categorical
and quantitative
variables.

Example
Mathematical
Practices

S.ID.B.6 Represent data on MP.1 Make sense of

Statistics and Probability
Interpreting Categorical and Quantitative Data

two quantitative variables
on a scatter plot, and
describe how the variables
are related.
A. Use a function to
describe data trends to
solve problems in the
context of the data. Use
given functions or
choose a function
suggested by the
context. Emphasize
linear, quadratic, and
exponential models.
C. Using technology, fit a
least squares linear
regression function for
a scatter plot that
suggests a linear
association.

problems and
persevere in solving
them.
MP.2 Reason
abstractly and
quantitatively.
MP.3 Construct
viable arguments and
critique the
reasoning of others.
MP.4 Model with
mathematics.
MP.5 Use
appropriate tools
strategically.
MP.6 Attend to
precision.
MP.7 Look for and
make use of
structure.
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.
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Example:
Collect Grocery receipts and number of people in the family. Develop a scatterplot. Would you expect to
find a correlation/relation? What factors may account for variability of the data? (Ex: people who shop
daily vs. weekly or monthly)

Wyoming Cross-Disciplinary Connections
Science

ELA

HS-ESS1-6 Apply scientific reasoning and evidence from W.9-10.2.d Use precise language and domain-specific
ancient Earth materials, meteorites, and other planetary
surfaces to construct an account of Earth’s formation
and early history.

vocabulary, and techniques such as metaphor, simile, and
analogy to manage the complexity of the topic.

Computer Science

1c Empowered Learner
B. Informally assess the fit of a function by
plotting and analyzing residuals.

W.11-12.2.d Use precise language, domain-specific

Cross-Disciplinary Connections
ISTE

Advanced Standards (+)/ STEM Pathway

vocabulary to manage the complexity of the topic.

Computational Thinking
Financial Literacy

3d Knowledge Constructor
4a,d Innovative Designer
5a,b Computational Thinker
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Example
S.ID.C Interpret linear
models.

Mathematical
Practices

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

S.ID.C.7 Interpret the slope MP.1 Make sense of
(rate of change) and the
intercept (constant term) of
a linear model in the
context of the data.

Statistics and Probability
Interpreting Categorical and Quantitative Data

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

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.
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections
ELA
W.9-10.2.d Use precise language and domain-specific vocabulary to manage the complexity of the topic.
W.9-10.2.e Establish and maintain a formal style and objective tone while attending to the norms and conventions
of the discipline in which they are writing.

W.11-12.1.d Establish and maintain a formal style and objective tone while attending to the norms and conventions
of the discipline in which they are writing.

W.11-12.2.d Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and
analogy to manage the complexity of the topic.

Cross-Disciplinary Connections
ISTE

Advanced Standards (+)/ STEM Pathway

Computer Science

3c Knowledge Constructor

Computational Thinking

Financial Literacy

5c Computational Thinker
6a,b,c,d Creative Communicator
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Example
S.ID.C Interpret linear
models.

Mathematical
Practices

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:

Statistics and Probability
Interpreting Categorical and Quantitative Data

MP.1 Make sense of
S.ID.C.8 Compute
(using technology) and problems and
interpret the correlation persevere in solving
them.
coefficient of a linear fit.
MP.2 Reason
abstractly and
quantitatively.
MP.3 Construct
viable arguments and
critique the
reasoning of others.
MP.4 Model with
mathematics.
MP.5 Use
appropriate tools
strategically.
MP.6 Attend to
precision.
MP.7 Look for and
make use of
structure.
MP.8 Look for and
express regularity in
repeated reasoning.

Collect height, shoe-size, and wrist circumference data for each student. 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?

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections
ELA
W.9-10.2.d Use precise language and domain-specific vocabulary to manage the complexity of the topic.
W.9-10.2.e Establish and maintain a formal style and objective tone while attending to the norms and conventions of the
discipline in which they are writing.

W.11-12.1.d Establish and maintain a formal style and objective tone while attending to the norms and conventions of
the discipline in which they are writing.
W.11-12.2.d Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and analogy to
manage the complexity of the topic.

Cross-Disciplinary Connections
ISTE

Advanced Standards (+)/ STEM Pathway

Computer Science

1c Empowered Learner

Computational Thinking

Financial Literacy

3c Knowledge Constructor
5a,c Computational Thinker
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Example
S.ID.C Interpret linear
models.

Mathematical
Practices

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

S.ID.C.9 Distinguish

Some data leads observers to believe that there is a cause and effect relationship when a strong
relationship is observed. Students should be careful not to assume that correlation implies
causation. The determination that one thing causes another requires a controlled randomized
experiment.
Example:
Diane did a study for a health class about the effects of a student’s end-of-year math test scores on
height. Based on a graph of her data, she found that there was a direct relationship between
students’ math scores and height. She concluded that “doing well on your end-of-course math tests
makes you tall.” Is this conclusion justified? Explain any flaws in Diane’s reasoning.

Statistics and Probability
Interpreting Categorical and Quantitative Data

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections
ELA
W.9-10.8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches
effectively; assess the usefulness of each source in answering the research question; integrate information into the text
selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation.

Cross-Disciplinary Connections
ISTE

Advanced Standards (+)/ STEM Pathway

Computer Science

3d Knowledge Constructor

Computational Thinking

Financial Literacy

6a,b,c,d Creative Communicator
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S.IC.D Understand
and evaluate
random processes
underlying
statistical
experiments.

Example
Mathematical
Practices

Statistics and Probability
Making Inferences and Justifying Conclusions

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

Wyoming Cross-Disciplinary Connections

Cross-Disciplinary Connections
ISTE

Advanced Standards (+)/ STEM Pathway
S.IC.D.1 Understand statistics as a process
for making inferences about population
parameters based on a random sample from
that population.

Computer Science

Computational Thinking

3B-DA-06 Select data collection tools and techniques

Financial Literacy

to generate data sets that support a claim or
communicate information.

3B-DA-07 Evaluate the ability of models and
simulations to test and support the refinement of
hypotheses.

3B-AP-10 Use and adapt classic algorithms to solve
computational problems.
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S.IC.D Understand
and evaluate
random processes
underlying
statistical
experiments.

Example
Mathematical
Practices

Statistics and Probability
Making Inferences and Justifying Conclusions

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

Advanced Standards (+)/ STEM Pathway
S.IC.D.2 Decide if a specified model is

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?



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?

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections
ELA
W.9-10.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches
effectively; assess the usefulness of each source in answering the research question; integrate information into the text
selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation.

W.9-10.9 Draw evidence from literary or informational texts to support analysis, reflection, and research.

consistent with results from a given datagenerating process, e.g., using simulation.

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking

3d Knowledge Constructor

3B-DA-07 Evaluate the ability of models

Financial Literacy

4d Innovative Designer

and simulations to test and support the
refinement of hypotheses.

5a,b Computational Thinker
Page 410
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Wyoming 2018 Mathematics Content and Performance Standards
S.IC.E Make
inferences and
justify conclusions
from sample
surveys,
experiments, and
observational
studies.

Statistics and Probability
Making Inferences and Justifying Conclusions
Page 411

Example
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
Mathematical
existing subjects to control groups or experimental groups in a statistical experiment. In statistics, an
Practices
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
MP.1 Make sense of
problems and persevere control group before the start of the treatment.
in solving them.
MP.2 Reason abstractly Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/
and quantitatively.
MP.3 Construct viable
arguments and critique
the reasoning of others.
MP.4 Model with
mathematics.
MP.5 Use appropriate
tools strategically.
Wyoming Cross-Disciplinary Connections
MP.6 Attend to
precision.
.
MP.7 Look for and make
use of structure.
MP.8 Look for and
express regularity in
repeated reasoning.

Advanced Standards (+)/ STEM Pathway
S.IC.E.3 Recognize the purposes of and
differences among sample surveys,
experiments, and observational studies;
explain how randomization relates to each.

Cross-Disciplinary Connections
ISTE

Computer Science

3a,d Knowledge Constructor

2018 Wyoming Mathematics Standards

Computational Thinking

Financial Literacy
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HS

Wyoming 2018 Mathematics Content and Performance Standards
S.IC .E Make
inferences and
justify conclusions
from sample
surveys,
experiments, and
observational
studies.

Example

Mathematical
Practices

Students may use computer generated simulation models based upon sample surveys results to
estimate population statistics and margins of error.
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections

Statistics and Probability
Making Inferences and Justifying Conclusions

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

ELA
W.9-10.2.d Use precise language and domain-specific vocabulary to manage the complexity of the topic.
W.9-10.2.e Establish and maintain a formal style and objective tone while attending to the norms and conventions of the
discipline in which they are writing.

W.9-10.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated
question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject,
demonstrating understanding of the subject under investigation.

W.9-10.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches
effectively; assess the usefulness of each source in answering the research question; integrate information into the text
selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation.

W.9-10.9 Draw evidence from literary or informational texts to support analysis, reflection, and research.
W.11-12.1.d Establish and maintain a formal style and objective tone while attending to the norms and conventions of
the discipline in which they are writing.
W.11-12.2.d Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and analogy to
manage the complexity of the topic.

Advanced Standards (+)/ STEM Pathway
S.IC.E.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.

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking

1c Empowered Learner

3A-DA-12 Create computational models

Financial Literacy

3a,d Knowledge Constructor
5a,b Computational Thinker

that represent the relationships among
different elements of data collected from
a phenomenon or process.

7b,c,d Global Collaborator
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Wyoming 2018 Mathematics Content and Performance Standards
S.IC.E Make
inferences and
justify conclusions
from sample
surveys,
experiments, and
observational
studies.

Example

Mathematical
Practices

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.
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.
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Statistics and Probability
Making Inferences and Justifying Conclusions

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

Advanced Standards (+)/ STEM Pathway
S.IC.E.5 Use data from a randomized
experiment to compare two treatments; use
simulations to decide if differences between
parameters are significant.

Wyoming Cross-Disciplinary Connections
ELA
W.9-10.2.d Use precise language and domain-specific vocabulary to manage the complexity of the topic.
W.9-10.2.e Establish and maintain a formal style and objective tone while attending to the norms and conventions of the
discipline in which they are writing.

W.9-10.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated
question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject,
demonstrating understanding of the subject under investigation.

W.9-10.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches
effectively; assess the usefulness of each source in answering the research question; integrate information into the text
selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation.

W.9-10.9 Draw evidence from literary or informational texts to support analysis, reflection, and research.
W.11-12.1.d Establish and maintain a formal style and objective tone while attending to the norms and conventions of
the discipline in which they are writing.
W.11-12.2.d Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and analogy to
manage the complexity of the topic.

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking

1c Empowered Learner

3A-DA-12 Create computational models

Financial Literacy

3d Knowledge Constructor

that represent the relationships among
different elements of data collected from
a phenomenon or process.

5a,b,c Computational Thinker
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Wyoming 2018 Mathematics Content and Performance Standards
S.IC.E Make
inferences and
justify conclusions
from sample
surveys,
experiments, and
observational
studies.

Statistics and Probability
Making Inferences and Justifying Conclusions
Page 414

Example
Mathematical
Practices

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? King River area {1.2 million, 242000, 265500, 140000,
281000, 265000, 211000} , Toby Ranch homes {5 million, 154000, 250000, 250000, 200000, 160000, 190000}.

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

Advanced Standards (+)/ STEM Pathway
S.IC.E.6 Evaluate reports based on data.

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections
ELA

CVE

RI.9-10.1 Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as

inferences drawn from the text.

CV12.3.2 College

RI.11-12.1 Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as

and career-ready
students identify
trends, forecast
possibilities, and
explore complex
systems and issues.

inferences drawn from the text, including determining where the text leaves matters uncertain.

RI.9-10.8 Delineate and evaluate the argument and specific claims in a text, assessing whether the reasoning is valid
and the evidence is relevant and sufficient; identify false statements and fallacious reasoning.

W.9-10.2.d Use precise language and domain-specific vocabulary to manage the complexity of the topic.
W.9-10.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches
effectively; assess the usefulness of each source in answering the research question; integrate information into the
text selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation.

W.9-10.9 Draw evidence from literary or informational texts to support analysis, reflection, and research.
SL.9-10.2 Integrate multiple sources of information presented in diverse media or formats (e.g., visually,
quantitatively, orally) evaluating the credibility and accuracy of each source.

RI.11-12.7 Integrate and evaluate multiple sources of information presented in different media or formats (e.g.,
visually, quantitatively) as well as in words in order to address a question or solve a problem.
SL.9-10.4 Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners

can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose,
audience, and task.

Cross-Disciplinary Connections
ISTE
1c Empowered Learner
3a,b,c,d Knowledge Constructor
4a,d Innovative Designer
5a,b,c Computational Thinker
6a,b,c,d Creative Communicator
7b,c,d Global Collaborator

Computer Science

Computational Thinking

3B-DA-07 Evaluate the ability of models

Financial Literacy

and simulations to test and support the
refinement of hypotheses.
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Wyoming 2018 Mathematics Content and Performance Standards
S.CP.F Understand
independence and
conditional
probability and use
them to interpret
data.
S.CP.F.1 Describe

Statistics and Probability
Conditional Probability and the Rules of Probability

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").

Example
Mathematical
Practices

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

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}, ∩ 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 u B and is read ‘A union B.’


A u B in the diagram is {1, 2, 3, 4, 5, 7} , u means: EITHER/OR/ANY, u could be both.

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


(A u B )’ in the diagram is {8}.

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections

Advanced Standards (+)/ STEM Pathway

Cross-Disciplinary Connections
ISTE

Computer Science

6a,b,c,d Creative Communicator
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Wyoming 2018 Mathematics Content and Performance Standards
S.CP.F Understand
independence and
conditional
probability and use
them to interpret
data.

Example
Mathematical
Practices

Statistics and Probability
Conditional Probability and the Rules of Probability

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

Wyoming Cross-Disciplinary Connections

Advanced Standards (+)/ STEM Pathway
S.CP.F.2 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.

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Wyoming 2018 Mathematics Content and Performance Standards
S.CP.F Understand
independence and
conditional
probability and use
them to interpret
data.

Statistics and Probability
Conditional Probability and the Rules of Probability
Page 417

Example
Mathematical
Practices

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

Wyoming Cross-Disciplinary Connections

Advanced Standards (+)/ STEM Pathway
S.CP.F.3 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.

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy

2018 Wyoming Mathematics Standards
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Wyoming 2018 Mathematics Content and Performance Standards
S.CP.F Understand
independence and
conditional
probability and use
them to interpret
data.

Example
Mathematical
Practices

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.
Example:

Statistics and Probability
Conditional Probability and the Rules of Probability

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

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 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.

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections

Advanced Standards (+)/ STEM Pathway
S.CP.F.4 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.

Cross-Disciplinary Connections
ISTE

Computer Science

1c Empowered Learner

Computational Thinking

Financial Literacy

3d Knowledge Constructor
5b,c Computational Thinker
Page 418
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Wyoming 2018 Mathematics Content and Performance Standards
S.CP.F Understand
independence and
conditional
probability and use
them to interpret
data.

Example
Mathematical
Practices

S.CP.F.5 Recognize and MP.1 Make sense of

Statistics and Probability
Conditional Probability and the Rules of Probability

explain the concepts of
conditional probability
and independence in
everyday language and
everyday situations.

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

Example:


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.

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections
ELA
W.9-10.2.d Use precise language and domain-specific vocabulary to manage the complexity of the topic.
W.11-12.2.d Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and
analogy to manage the complexity of the topic.

Cross-Disciplinary Connections
ISTE

Advanced Standards (+)/ STEM Pathway

Computer Science

1c Empowered Learner

Computational Thinking
Financial Literacy

3d Knowledge Constructor
5b Computational Thinker
6a,b,c,d Creative Communicator
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Wyoming 2018 Mathematics Content and Performance Standards
S.CP.G Use the rules
of probability to
compute probabilities
of compound events
in a uniform
probability model.

Example
Mathematical
Practices

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

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Statistics and Probability
Conditional Probability and the Rules of Probability

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

Wyoming Cross-Disciplinary Connections
Science
HS-LS2-6 Evaluate the claims, evidence, and reasoning that the complex biotic and abiotic interactions in ecosystems
maintain relatively consistent numbers and types of organisms in stable conditions, but changing conditions may
result in a modified ecosystem.

Advanced Standards (+)/ STEM Pathway
S.CP.G.6 Find the conditional probability of A
given B as the fraction of B’s outcomes that also
belong to A, and interpret the answer in terms of
the model.

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Wyoming 2018 Mathematics Content and Performance Standards
S.CP.G Use the rules
of probability to
compute probabilities
of compound events
in a uniform
probability model.

Example
Mathematical
Practices

Statistics and Probability
Conditional Probability and the Rules of Probability

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

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?
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections

Advanced Standards (+)/ STEM Pathway
S.CP.G.7 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.

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Wyoming 2018 Mathematics Content and Performance Standards
S.CP.G Use the rules
of probability to
compute probabilities
of compound events
in a uniform
probability model.

Example
Mathematical
Practices

Students could use graphing calculators, simulations, or applets to model probability
experiments and interpret the outcomes.
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Statistics and Probability
Conditional Probability and the Rules of Probability

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

Wyoming Cross-Disciplinary Connections

Advanced Standards (+)/ STEM Pathway
S.CP.G.8 Apply the general Multiplication Rule in
a uniform probability model, P(A and B) = [P(A)]x
[P(B|A)] =[P(B)]x[P(A|B)], and interpret the
answer in terms of the model.

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Wyoming 2018 Mathematics Content and Performance Standards
S.CP.G Use the rules
of probability to
compute probabilities
of compound events
in a uniform
probability model.

Example
Mathematical
Practices

Statistics and Probability
Conditional Probability and the Rules of Probability

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

Students may use calculators or computers to determine sample spaces and probabilities.
Example:
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?
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections

Advanced Standards (+)/ STEM Pathway
S.CP.G.9 Use permutations and combinations to
compute probabilities of compound events and
solve problems.

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Example
S.MD.H Calculate
expected values and
use them to solve
problems.

Mathematical
Practices

Statistics and Probability
Using probability to Make Decisions

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

Advanced Standards (+)/ STEM Pathway
S.MD.H.1 Define a random variable for a

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.

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

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.

Wyoming Cross-Disciplinary Connections

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Wyoming 2018 Mathematics Content and Performance Standards
S.MD.H Calculate
expected values and
use them to solve
problems.

Example
Mathematical
Practices

Statistics and Probability
Using probability to Make Decisions

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

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 point’s 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 come up and nothing otherwise. Since there
is a 1/6 chance of each number coming up, the outcomes, probabilities and payoffs look like this:

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections
Advanced Standards (+)/ STEM Pathway
S.MD.H.2 Calculate the expected value of a
random variable; interpret it as the mean of the
probability distribution.

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Wyoming 2018 Mathematics Content and Performance Standards
S.MD.H
Calculate
expected values
and use them to
solve problems.

Example
Mathematical
Practices

Statistics and Probability
Using probability to Make Decisions

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

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

Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Advanced Standards (+)/ STEM Pathway
S.MD.H.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.

Wyoming Cross-Disciplinary Connections

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Wyoming 2018 Mathematics Content and Performance Standards
Example
S.MD.H Calculate
expected values
and use them to
solve problems.

Mathematical
Practices

Statistics and Probability
Using probability to Make Decisions

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

Students may use graphing calculators or programs, spreadsheets, or computer algebra systems
to model and interpret parameters in linear, quadratic or exponential functions.
Example: Find a current data distribution on the number of TV sets per 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?
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Wyoming Cross-Disciplinary Connections
Advanced Standards (+)/ STEM Pathway
S.MD.H.4 Develop a probability distribution for
a random variable defined for a sample space in
which probabilities are assigned empirically; find
the expected value.

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Wyoming 2018 Mathematics Content and Performance Standards
Example
S.MD.I Use probability to
evaluate outcomes of
decisions.

Mathematical
Practices

Statistics and Probability
Using probability to Make Decisions

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

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.
Example: Find the expected winnings from a state lottery ticket or a game at
a fast food restaurant.
Example: Compare a high deductible versus a low deductible automobile
insurance policy using various, but reasonable, chances of having a minor or a
major accident.
Source: http://www.azed.gov/standards-practices/k-12standards/mathematicsstandards/

Advanced Standards (+)/ STEM Pathway
S.MD.I.5 Weigh the possible outcomes of a decision by assigning
probabilities to payoff values and finding expected values.
A. Find the expected payoff for a game of chance. For example,
find the expected winnings from a state lottery ticket or a game
at a fast-food restaurant.
B. Evaluate and compare strategies on the basis of expected
values. For example, compare a high-deductible versus a lowdeductible automobile insurance policy using various, but
reasonable, chances of having a minor or a major accident.

Wyoming Cross-Disciplinary Connections

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Wyoming 2018 Mathematics Content and Performance Standards
Example
S.MD.I Calculate
expected values and
use them to solve
problems.

Mathematical
Practices

Students may use graphing calculators or programs, spreadsheets, or computer algebra systems
to model and interpret parameters in linear, quadratic or exponential functions.
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Statistics and Probability
Using probability to Make Decisions

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

Wyoming Cross-Disciplinary Connections
Advanced Standards (+)/ STEM Pathway
S.MD.I.6 Use probabilities to make fair decisions
(e.g., drawing by lots, using a random number
generator).

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Wyoming 2018 Mathematics Content and Performance Standards
Example
S.MD.I Calculate
expected values and
use them to solve
problems.

Mathematical
Practices

Students may use graphing calculators or programs, spreadsheets, or computer algebra systems
to model and interpret parameters in linear, quadratic or exponential functions.
Source: http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Statistics and Probability
Using probability to Make Decisions

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

Wyoming Cross-Disciplinary Connections
Advanced Standards (+)/ STEM Pathway
S.MD.I.7 Analyze decisions and strategies using
probability concepts (e.g., product testing,
medical testing, pulling a hockey goalie at the end
of a game).

Cross-Disciplinary Connections
ISTE

Computer Science

Computational Thinking
Financial Literacy
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Standard/Page Number

Resource/Link

S.ID.A.2 on page 401.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.ID.A.3 on page 402.

Hunting in Wyoming:

https://wgfd.wyo.gov/Hunting/Drawing-Odds

S.ID.A.4 on page 403.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.ID.B.5 on page 404.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.ID.B.6 on page 405.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.ID.C.7 on page 406.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.ID.C.8 on page 407.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.ID.C.9 on page 408.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Page 431

2018 Wyoming Mathematics Standards

http://edu.wyoming.gov/educators/standards

HS - Statistics and Probability Resources
Standard/Page Number

Resource/Link

S.IC.D.2 on page 410.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.IC.D.3 on page 411.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.IC.D.4 on page 412.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.IC.D.5 on page 413.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.IC.D.6 on page 414.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.CP.F.1 on page 415.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.CP.F.4 on page 418.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.CP.F.5 on page 419.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.CP.G.6 on page 420.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.CP.G.7 on page 421.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.CP.G.8 on page 422.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.CP.G.9 on page 423.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.MD.H.1 on page 424.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.MD.H.2 on page 425.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.MD.H.3 on page 426.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/
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Standard/Page Number

Resource/Link

S.MD.H.4 on page 427.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.MD.I.5 on page 428.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.MD.I.6 on page 429.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

S.MD.I.7 on page 430.

http://www.azed.gov/standards-practices/k-12standards/mathematics-standards/

Grade Level Math Practices on page 261.

Source: www.k12.wa.us/corestandards/pubdocs/mpbygradelevel.pdf
Adapted from Arizona Department of Education Mathematics Standards—2010

CSTA Standards

https://www.csteachers.org/page/standards

ISTE Standards

https://www.iste.org/standards/for-educators
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