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OAS-M for Statistics & Probability (S)

(2022) Understanding Basic Statistics

Statistical Questions (Q)

S.Q.1 Understand the distinction between mathematical models and statistical models.

S.Q.1.1 Distinguish among different sources of pages 105-106 (Guided Exercise 4)
variability, including measurement, natural, induced,
and sampling variability.

S.Q.1.2 Formulate meaningful statistical questions to pages 18-19
clarify the problem at hand.

S.Q.2 Distinguish between the distribution of a population, a distribution of sample data, and a sampling
distribution.

S.Q.2.1 Distinguish between sample statistics and page 6 (Guided Exercise 1)
population parameters. pages 5-6
page 11
S.Q.2.2 Recognize a population distribution has fixed | page 9
values of its parameters and that these parameter pages 12-15
values are typically unknown. page 11
pages 18-19
S.Q.2.3 Recognize that a sample data distribution is pages 12-15
taken from a population distribution, and the data page 9
distribution is what is seen in practice. page 18
S.Q.2.4 Recognize a sampling distribution is the pages 406-410
distribution of a sample statistic (e.g., sample mean, pages 411-412 (Guided Exercise 4)
sample proportion) obtained from repeated samples. pages 413-416

pages 308-319
pages 319-328

S.Q.3 Identify differences between categorical and quantitative data.

S.Q.3.1 Determine whether categorical or quantitative | pages 5-6

data is appropriate to answer a statistical question. page 6 (Guided Exercise 1)
page 11
S.Q.3.2 Compare and contrast different potential pages 58-59 (Guided Exercise 2)
graphical or visual representations given the same page 58
data set. page 62 (Procedure)

pages 63-65 (Section 2.2 Problems)




A Correlation of Understanding Basic Statistics to
the OAS-M for Statistics & Probability (S) (2022)

Data Collection (DC)

S.DC.1 Distinguish among different types of study designs for collecting data, and know the scope of

inference for each design type.

S.DC.1.1 Distinguish among sample surveys, pages 20-25

experiments, and observational studies. page 26

S.DC.1.2 Compare and contrast the benefits of pages 16-18

different sampling techniques. pages 23-24 (Guided Exercise 5)
page 26

S.DC.1.3 Determine the appropriate scope of page 25

inference for generalizing results.

S.DC.1.4 Explain how sample size impacts the page 303

precision with which generalizations can be made.

pages 304-306 (Critical Thinking)
page 345 (Critical Thinking)

S.DC.1.5 Determine when a cause-and-effect
inference can be drawn from an association, based on
how the data were collected.

page 25 (Guided Exercise 6)

S.DC.2 Identify common sources of bias and the role of randomization in study design.

S.DC.2.1 Explain how randomization and sources of pages 18-19
bias impact the results of a study. pages 22-23
S.DC.2.2 Understand the different roles of random pages 18-19
selection and random assignment in study design. pages 12-15

Data Analysis (DA)

S.DA.1 Use distributions of quantitative and categorical data to identify the key features of the data

collected in context.

S.DA.1.1 Summarize and represent the distribution for
univariate quantitative data by describing and
analyzing the shape of the distribution, the measures
of center for the distribution, the patterns in variability
for the distribution, and any outliers, gaps, or other
unusual features in the distribution.

pages 44-45 (Guided Exercise 1)
pages 71-74 (Section 2.3 Problems)
pages 46-48

pages 51-53

page 70 (Critical Thinking)

page 93 (Viewpoint)

pages 94-96 (Section 3.1 Problems)
page 100 (Guided Exercise 3)

pages 102-103 (Example 7)

pages 105-106 (Guided Exercise 4)
pages 107-108 (Guided Exercise 5)
pages 108-112 (Section 3.2 Problems)
pages 268-272
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S.DA.1.2 Select and create an appropriate display
(e.g., dot plots, histograms, box plots) for univariate
data.

pages 44-45 (Guided Exercise 1)
pages 58-59 (Guided Exercise 2)
page 43 (Example 2)

page 56

pages 59-60 (Guided Exercise 3)
pages 60-61

page 62 (Procedure)

pages 67-68

pages 68-69 (Guided Exercise 4)
pages 71-74 (Section 2.3 Problems)
pages 80-82 (Using Technology)
page 117 (Guided Exercise 8)
pages 119-121 (Section 3.3 Problems)
pages 294-295 (Example 8)

S.DA.1.3 Use statistics appropriate to the shape of the
data distribution to compare center and variability of
two or more different data sets.

page 99 (Example 6)
page 100 (Guided Exercise 3)

S.DA.1.4 Describe and analyze the distribution of
univariate categorical data.

pages 58-59 (Guided Exercise 2)
pages 59-60 (Guided Exercise 3)

S.DA.2 Use the mean and standard deviation of a data set to fit it to a normal distribution and to

estimate population percentages.

S.DA.2.1 Use calculators, computers, or tables to
estimate areas under the normal curve. Recognize
that there are data sets for which such a procedure is
not appropriate.

page 288 (Tech Notes)
page 283 (Tech Notes)
pages 355-377 (Using Technology)

S.DA.3 Compare two or more groups by analyzing d

istributions.

S.DA.3.1 Construct appropriate parallel graphical
displays of distributions.

pages 44-45 (Guided Exercise 1)
pages 58-59 (Guided Exercise 2)
pages 51-56 (Section 2.1 Problems)

S.DA.3.2 Use numerical attributes of distributions to
make comparisons between distributions.

page 100

S.DA.4 Analyze associations between two variables.

S.DA.4.1 Create two-way tables for bivariate
categorical data and analyze for possible associations
between the two categories using marginal, joint, and
conditional frequencies.

page 195

S.DA.4.2 Make predictions and draw conclusions from
regression models (linear, exponential, quadratic) from
two-variable quantitative data.

pages 156-157 (Guided Exercise 4)
page 160 (Guided Exercise 5)

pages 154-156

pages 161-165 (Section 4.2 Problems)
pages 170-171 (Using Technology)

S.DA.4.3 Analyze scatter plots for patterns, linearity,
outliers, and influential points.

page 136 (Guided Exercise 1)

pages 146-149 (Section 4.1 Problems)
page 137 (Guided Exercise 2)

page 140

pages 151-154
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pages 156-157 (Guided Exercise 4)
page 158 (Tech Notes)
pages 161-165 (Section 4.2 Problems)

S.DA.4.4 Using technology, compute and interpret the
correlation coefficient.

page 143 (Guided Exercise 3)

pages 141-142 (Example 2)

page 144 (Tech Notes)

pages 146-149 (Section 4.1 Problems)
page 158 (Tech Notes)

pages 161-165 (Section 4.2 Problems)
pages 170-171 (Using Technology)

S.DA.4.5 Understand the implications of extrapolating
data to make predictions.

pages 154-155
pages 161-165 (Section 4.2 Problems)

S.DA.5 Make statistical inferences and evaluate claims from studies.

S.DA.5.1 Construct and interpret confidence intervals
for the mean of a normally distributed population and
for a population proportion.

pages 286-295
pages 340-436
Pages 346-347 (Guided Exercise 1)

S.DA.5.2 Explain how a sample statistic and a
confidence level are used in the construction of a
confidence interval.

pages 354-356

pages 372-373 (Critical Thinking)

pages 351-352 (Section 8.1 Problems Questions 24-
26)

pages 369-370 (Guided Exercise 4)

S.DA.5.3 Explain how changes in the sample size,
confidence level, and standard error affect the margin
of error of a confidence interval.

pages 353-361
pages 348-349
pages 373-375

S.DA.5.4 Construct a confidence interval for the mean
of a normally distributed population (with a known
standard deviation) and for a population proportion.
Use confidence intervals to evaluate claims.

pages 344-345
pages 365-374
pages 359-360
pages 375-378 (Section 8.3 Problems)

S.DA.5.5 Use confidence intervals to evaluate claims
for a single population parameter.

pages 345-347
pages 361-365 (Section 8.2 Problems)
pages 371-373 (Guided Exercise 5)

Interpretation of Results (IR)

S.IR.1 Interpret and communicate the results of a statistical analysis in context.

S.IR.1.1 Recognize when the difference between two
sample proportions or two sample means is due to
random variation or if the difference is statistically
significant.

pages 478-481
pages 481-482 (Guided Exercise 6)
pages 482-484

S.IR.1.2 Understand the concept of a confidence
interval, including the interpretation of confidence
level, margin of error, and statistical significance.

pages 421-423
pages 459-470
pages 340-345
pages 424-425 (Guided Exercise 5)

S.IR.1.3 Develop inferences or predictions to construct
resulting decisions or recommendations.

pages 446-454
pages 540-544
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pages 427-429
pages 454-458 (Section 10.1 Problems)

S.IR.1.4 Create and evaluate recommendations for
areas of future research.

pages 20-21

S.IR.2 Evaluate practical implications of statistical significance or lack thereof.

S.IR.2.1 Develop and critique arguments for practical
implications based on statistical significance.

pages 400-401 (Guided Exercise 3)
pages 401-402

S.IR.2.2 Identify potential lurking variables which may
explain an association between two variables.

page 146 (Example 3)
page 145 (Critical Thinking)

page 23
page 25
S.IR.3 Evaluate real-world claims and conclusions.
S.IR.3.1 Evaluate strengths and weaknesses in the pages 16-18

studies or methods used to generate data.

S.IR.3.2 Evaluate the statistical validity of claims
made.

pages 397-399

Probability (P)

S.P.1 Connect basic probability concepts to statistical analysis.

S.P.1.1 Describe events as subsets of a sample
space.

page 178 (Guided Exercise 2)

page 187 (Example 4)

page 188 (Example 5)

page 181

pages 183-185 (Section 5.1 Problems)

S.P.1.2 Describe the relationship between theoretical
and empirical probabilities using the Law of Large
Numbers.

page 176

page 182

pages 183-185 (Section 5.1 Problems)
page 220 (Using Technology)

S.P.1.3 Use counting techniques (e.g., permutations
and combinations) to solve mathematical and real-
world problems, including determining probabilities of
compound events.

pages 206-207 (Guided Exercise 10)
pages 211-212 (Guided Exercise 12)
pages 204-206
pages 209-211
pages 213-214 (Section 5.3 Problems)

S.P.2 Determine probabilities, including joint probabilities, conditional probabilities, probabilities of
events. Interpret the results.

independent events, and probabilities of dependent

S.P.2.1 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 two events are
independent.

pages 458-459

pages 185-187

page 187 (Example 4)

page 189 (Guided Exercise 4)

page 197

pages 199-204 (Section 5.2 Problems)
pages 499-504

pages 505-506 (Guided Exercise 5)

S.P.2.2 Understand and calculate the conditional
probability of A given B as P(A and B)/P(B).

page 187
page 190
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page 197
pages 199-204 (Section 5.2 Problems)

S.P.2.3 Interpret independence of A and B as saying
that the conditional probability of A, given B, is the
same as the probability of A.

pages 506-509

pages 186-187

page 190

page 197

pages 199-204 (Section 5.2 Problems)
pages 509-512 (Section 11.1 Problems)

S.P.3 Use probability to make decisions.

S.P.3.1 Analyze decisions and strategies using
probability concepts and expected values.

pages 286-287
pages 390-394
page 399 -Basic Components of a Statistical Test

S.P.3.2 Analyze decisions about statistical significance
based on reported p-values.

pages 394-397
pages 524-529
pages 400-401 (Guided Exercise 3)




