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Learning Progression (KUD) Organizer
These Mathematics Learning Progressions Organizers are not replacements for teachers’ individual unit KUDs.  Rather, they are an unpacking and clarification of the concepts inherent in the Common Core State Standards.  These are a resource from which teachers should select appropriate Knowledge, Understandings, and Dos to develop their own unit KUDs to guide planning for instruction.

	
Teaching and Learning Branch



	Learning Progressions

	CCSS: Grades 9 – 12

Statistics & Probability Strand

	(KUD Organizer)

	Mathematics
D. Roscoe

	4/26/2011

	


 Course: Math Grades 9-12
Topic: Statistics and Probability: Interpreting Categorical and Quantitative Data
Team: High School Team

Which standards are in this learning progression?
	9-12.S.ID.1, 9-12.S.ID.2, 9-12.S.ID.3, 9-12.S.ID.4, 9-12.S.ID.5, 9-12.S.ID.6, 9-12.S.ID.6a, 9-12.S.ID.6b, 9-12.S.ID.6c, 9-12.S.ID.7, 9-12.S.ID.8, 9-12.S.ID.9


By the end of this learning progression, students will be able to…
	UNDERSTAND:

	Students will understand that:

Data are gathered, displayed, summarized, examined, and interpreted to discover patterns and deviations from patterns. 

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. 
When making statistical models, technology is valuable for varying assumptions, exploring consequences and comparing predictions with data.

Causation implies correlation yet correlation does not imply causation.

	KNOW:
	DO:

	Know that Quantitative data can be described in terms of key characteristics: measures of shape, center, and spread. 

Know that the shape of a data distribution might be described as symmetric, skewed, flat, 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).

Know strategies for fitting a function to a data display and informally assessing the fit.

Know what the slope and intercept of the linear model mean within the context of the data.
	9-12.S.ID.1 Represent data with plots on the real number line (dot plots, histograms, and box plots).

9-12.S.ID.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation) of two or more different data sets.
9-12.S.ID.3 Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points (outliers).
9-12.S.ID.4 Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate population percentages. Recognize that there are data sets for which such a procedure is not appropriate. Use calculators, spreadsheets, and tables to estimate areas under the normal curve.
9-12.S.ID.5 Summarize categorical data for two categories in two-way frequency tables. Interpret relative frequencies in the context of the data (including joint, marginal, and conditional relative frequencies). Recognize possible associations and trends in the data.
9-12.S.ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the variables are related.

9-12.S.ID.6a Fit a function to    the data; use functions fitted to data 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.
9-12.S.ID.6b Informally assess the fit of a function by plotting and analyzing residuals.
9-12.S.ID.6c Fit a linear function for a scatter plot that suggests a linear association.
9-12.S.ID.7 Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data.

9-12.S.ID.8 Compute (using technology) and interpret the correlation coefficient of a linear fit.
9-12.S.ID.9 Distinguish between correlation and causation



	Mathematically proficient students acquire precision in the use of mathematical language by engaging in discussion with others and by giving voice to their own reasoning. By the time they reach high school they have learned to examine claims, formulate definitions, and make explicit use of those definitions. The terms students should learn to use with increasing precision in this unit are: Dot Plot, Histogram, Box Plot, Scatter Plot, Inter-quartile Range, Standard Deviation, Measure of Center, Outliers, Normal Distribution, Skewed Distribution, Correlation Coefficient, Two-Way Frequency Table.

	Standards for Mathematical Practice:

1.  Make sense of problems & persevere in solving them.

2. Reason abstractly & quantitatively.

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

4. Model with mathematics 
	5.  Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.




Course: Math Grades 9-12
Topic: Statistics and Probability: Making Inferences and Justifying Conclusions

Team: High School Team
Which standards are in this learning progression?
	9-12.S.IC.1, 9-12.S.IC.2, 9-12.S.IC.3, 9-12.S.IC.4, 9-12.S.IC.5, 9-12.S.IC.6


By the end of this learning progression, students will be able to…
	UNDERSTAND:

	Students will understand that:

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, it is important to consider the study design, how the data were gathered, and the analyses employed as well as the data summaries and the conclusions drawn.
Collecting data from a random sample of a population makes it possible to draw valid conclusions about the whole population, taking variability into account. 
Randomly assigning individuals to different treatments allows a fair comparison of the effectiveness of those treatments.

	KNOW:
	DO:

	9-12.S.IC.3 Recognize the purposes of and differences among sample surveys, experiments, and observational studies.

	9-12.S.IC.1 Understand statistics as a process for making inferences about population parameters based on a random sample from that population.

9-12.S.IC.2 Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation. For example, a model says a spinning coin falls heads up with probability 0.5. Would a result of 5 tails in a row cause you to question the model?
9-12.S.IC.3 Recognize the purposes of and differences among sample surveys, experiments, and observational studies; explain how randomization relates to each.

9-12.S.IC.4 Use data from a sample survey to estimate a population mean or proportion; develop a margin of error through the use of simulation models for random sampling.
9-12.S.IC.5 Use data from a randomized experiment to compare two treatments; use simulations to decide if differences between parameters are significant.

9-12.S.IC.6 Evaluate reports based on data.



	Mathematically proficient students acquire precision in the use of mathematical language by engaging in discussion with others and by giving voice to their own reasoning. By the time they reach high school they have learned to examine claims, formulate definitions, and make explicit use of those definitions. The terms students should learn to use with increasing precision in this unit are: Randomization, Sample Survey, Experiment, Observational Study, Inferences, Population Parameters, Simulation, Population Mean, Population Proportion.

	Standards for Mathematical Practice:

1.  Make sense of problems & persevere in solving them.

2. Reason abstractly & quantitatively.

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

4. Model with mathematics 
	5.  Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.




Course: Math Grades 9-12
Topic: Statistics and Probability: Conditional Probability and the Rules of Probability
Team: High School Team
Which standards are in this learning progression?
	9-12.S.CP.1, 9-12.S.CP.2, 9-12.S.CP.3, 9-12.S.CP.4, 9-12.S.CP.5, 9-12.S.CP.6, 9-12.S.CP.7


By the end of this learning progression, students will be able to…
	UNDERSTAND:

	Students will understand that:

In a probability model, sample points represent outcomes and combine to make up events. 

The probabilities of the 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. 


	KNOW:
	DO:

	9-12.S.CP.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
9-12.S.CP.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.

Construct a two-way table as a sample space.

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

Know the characteristics of any context used to determine when it is appropriate to apply the Addition and Multiplication Rules.
	9-12.S.CP.1 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").

9-12.S.CP.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.
9-12.S.CP.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.

9-12.S.CP.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. 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 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.
9-12.S.CP.5 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.
9-12.S.CP.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.

9-12.S.CP.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.

	Mathematically proficient students acquire precision in the use of mathematical language by engaging in discussion with others and by giving voice to their own reasoning. By the time they reach high school they have learned to examine claims, formulate definitions, and make explicit use of those definitions. The terms students should learn to use with increasing precision in this unit are: Conditional Probability, Unions, Intersections, Complements, Independence, Sample Space

	Standards for Mathematical Practice:

1.  Make sense of problems & persevere in solving them.

2. Reason abstractly & quantitatively.

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

4. Model with mathematics 
	5.  Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.
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