
Here	
  are	
  some	
  online	
  (FREE)	
  resources	
  to	
  help	
  you	
  Embrace	
  the	
  Challenge!	
  

	
  

UC	
  Davis	
  Mathematics	
  Project	
  -­‐	
  http://education.ucdavis.edu/ucdmp-­‐resources	
  

	
  

Smarter	
  Balanced	
  -­‐	
  http://www.smarterbalanced.org/	
  

	
  

Illustrative	
  Math	
  -­‐	
  http://www.illustrativemathematics.org/	
  

	
  

MAP	
  Shell	
  Math	
  -­‐	
  http://map.mathshell.org/materials/index.php	
  

	
  

Inside	
  Mathematics	
  –	
  http://www.insidemathematics.org/	
  

	
  

Illuminations	
  -­‐	
  http://illuminations.nctm.org/	
  

	
  

Math	
  Vision	
  -­‐	
  http://www.mathematicsvisionproject.org/	
  

	
  

Kansas	
  Flipbook	
  -­‐	
  http://katm.org/wp/common-­‐core/	
  

	
  

Engage	
  New	
  York	
  -­‐	
  http://www.engageny.org/mathematics	
  

	
  

Draft	
  of	
  Framework	
  -­‐	
  http://www.cde.ca.gov/ci/ma/cf/draft2mathfwchapters.asp	
  

	
  

Project	
  based	
  learning	
  -­‐	
  http://www.bie.org/	
  

	
  



Grade 8 Mathematics Sample TE Item Form Claim 2  
  

Version 1.0 

 

Three students saved money for four weeks. 
 
Antwan saved the same amount of money each week for 4 
weeks. He made this graph to show how much money he saved. 
 

 
 
Carla saved the same amount of money each week for 4 weeks. 
She made this table to show how much money she saved. 
 

 



Grade 8 Mathematics Sample TE Item Form Claim 2  
  

Version 1.0 

 
 
Omar saved the same amount of money each week for 4 weeks. 
He wrote the equation below to show how much he saved. In 
the equation, S  is the total amount of money saved, in dollars, 
and w  is the number of weeks. 
 

2 5S w= .  
 
 
Identify the student who saved the greatest amount of money 
each week and the student who saved the least amount of 
money each week. To select a student, drag the student’s name 
into the box next to the appropriate description. 
 
 
 Antwan   Carla   Omar 
 

 Student who saved the greatest amount of 
money each week 

 

 Student Name Student Description      
 

 Student who saved the least amount of 
money each week 

 
 
 



Grade 8 Mathematics Sample TE Item Form Claim 2  
  

Version 1.0 

MAT.08.TE.2.000EE.C.202 Claim 2 
Sample Item ID: MAT.08.TE.2.000EE.C.202 

Grade: 08 
Primary Claim: Claim 2: Problem Solving 

Students can solve a range of complex well-posed problems 
in pure and applied mathematics, making productive use of 
knowledge and problem solving strategies. 

Secondary Claim(s): Claim 1: Concepts and Procedures 
Students can explain and apply mathematical concepts and 
carry out mathematical procedures with precision and 
fluency. 

Primary Content Domain: Equations and Expressions 
Secondary Content 

Domain(s): 
 

Assessment Target(s): 2 C: Interpret results in the context of a situation.  
 
1 C: Understand the connections between proportional 
relationships, lines, and linear equations. 

Standard(s): 8.EE.5 
Mathematical Practice(s): 1, 2, 4, 5, 7, 8 

DOK: 2 
Item Type: TE 

Score Points: 1 
Difficulty: L 

Key: Omar, Carla 
Stimulus/Source:  

Target-specific attributes 
(e.g., accessibility issues): 

Click and drag functionality will be adapted to a tab 
functionality for accessibility considerations. 

Notes: TE template: Select and Order 
Calculator tool should be turned on for this item. 

 



The	
  Vision	
  of	
  the	
  Common	
  Core:	
  Embracing	
  the	
  Challenge	
  
	
  

September	
  21,	
  2013	
   Morning	
  Session	
  
	
  
	
  
	
  

8:30-­‐9:15	
   	
   Welcome,	
  Introductions	
  and	
  a	
  Problem	
  

9:15-­‐9:30	
   	
  	
   Update	
  on	
  Testing	
  in	
  California	
  for	
  Spring	
  2014	
  

9:30-­‐10:15	
   	
  	
   SBAC:	
  What	
  we	
  all	
  need	
  to	
  know	
  

10:15-­‐12:00	
  	
   A	
  Focus	
  on	
  Claim	
  One:	
  Implications	
  for	
  teaching	
  

12:00-­‐12:45	
   Lunch	
  

	
  

	
  

	
  

The	
  Vision	
  of	
  the	
  Common	
  Core:	
  Embracing	
  the	
  Challenge	
  
	
  

September	
  21,	
  2013	
   Afternoon	
  Session	
  
	
  
	
  

	
  12:45-­‐1:15	
  	
   SNAKES!	
  

	
  1:15-­‐3:45	
   	
   Planning	
  Lessons	
  Aligned	
  to	
  the	
  Common	
  Core	
  

	
  	
   	
   	
   	
   Understanding	
  the	
  Standards	
  

	
  	
   	
   	
   	
   Seeing	
  the	
  Big	
  Picture	
  

	
  	
   	
   	
   	
   Using	
  Resources	
  

3:45-­‐4:00	
   	
  Feedback	
  and	
  Reflection	
  



 

Smarter Balanced Assessment Consortium 

Content Specifications 
for the Summative Assessment of the 

Common Core State Standards for Mathematics 
Appendix B – Cognitive Rigor Matrix/Depth of Knowledge (DOK) 

The Common Core State Standards require high-level cognitive demand, such as asking students to demonstrate deeper conceptual 
understanding through the application of content knowledge and skills to new situations and sustained tasks. For each Assessment 
Target in this document, the depth(s) of knowledge (DOK) that the student needs to bring to the item/task has been identified, using 
the Cognitive Rigor Matrix shown below. This matrix draws from two widely accepted measures to describe cognitive rigor: 
Bloom's (revised) Taxonomy of Educational Objectives and Webb’s Depth-of-Knowledge Levels. The Cognitive Rigor Matrix has 
been developed to integrate these two models as a strategy for analyzing instruction, for influencing teacher lesson planning, and for 
designing assessment items and tasks. (To download full article describing the development and uses of the Cognitive Rigor Matrix 
and other support CRM materials, go to: http://www.nciea.org/publications/cognitiverigorpaper_KH11.pdf) 

 

A “Snapshot” of the Cognitive Rigor Matrix (Hess, Carlock, Jones, & Walkup, 2009 
 Depth of Thinking (Webb) 

+ Type of 
Thinking 

(Revised Bloom) 

DOK Level 1 
Recall & 

Reproduction 
DOK Level 2 
Basic Skills & 

Concepts 
DOK Level 3 

Strategic Thinking 
& Reasoning 

DOK Level 4 
Extended Thinking 

Remember  -Recall conversions, terms, 
facts    

Understand  -Evaluate an expression 
-Locate points on a grid or 
number on number line 
-Solve a one-step problem 
-Represent math relationships 
in words, pictures, or symbols 

- Specify, explain relationships 
-Make basic inferences or 
logical predictions from 
data/observations 
-Use models /diagrams to 
explain concepts 
-Make and explain estimates 

-Use concepts to solve non-
routine problems 
-Use supporting evidence to 
justify conjectures, generalize, 
or connect ideas 
-Explain reasoning when more 
than one response is possible 
-Explain phenomena in terms 
of concepts 

-Relate mathematical concepts 
to other content areas, other 
domains 
-Develop generalizations of the 
results obtained and the 
strategies used and apply them 
to new problem situations 

Apply  -Follow simple procedures 
-Calculate, measure, apply a 
rule (e.g., rounding) 
-Apply algorithm or formula 
-Solve linear equations 
-Make conversions 

-Select a procedure and 
perform it 
-Solve routine problem 
applying multiple concepts or 
decision points 
-Retrieve information to solve 
a problem 
-Translate between 
representations 

-Design investigation for a 
specific purpose or research 
question 
- Use reasoning, planning, and 
supporting evidence 
-Translate between problem & 
symbolic notation when not a 
direct translation 

-Initiate, design, and conduct a 
project that specifies a 
problem, 
identifies solution paths, solves 
the problem, and reports 
results 

Analyze  -Retrieve information from a 
table or graph to answer a 
question 
-Identify a pattern/trend 

-Categorize data, figures 
-Organize, order data 
-Select appropriate graph and 
organize & display data 
-Interpret data from a 
simple graph 
-Extend a pattern 

-Compare information within 
or across data sets or texts 
-Analyze and draw conclusions 
from data, citing evidence 
-Generalize a pattern 
-Interpret data from complex 
graph 

-Analyze multiple sources of 
evidence or data sets 

Evaluate    -Cite evidence and develop 
a logical argument 
-Compare/contrast solution 
methods 
-Verify reasonableness 

-Apply understanding in a 
novel way, provide argument 
or justification for the new 
application 

Create  - Brainstorm ideas, concepts, 
problems, or perspectives 
related to a topic or concept 

-Generate conjectures or 
hypotheses based on 
observations or prior 
knowledge and experience 

-Develop an alternative 
solution 
-Synthesize information within 
one data set 

-Synthesize information across 
multiple sources or data sets 
-Design a model to inform and 
solve a practical or abstract 
situation 

 
 



Smarter	
  Balanced	
  Claims	
  and	
  Assessment	
  Targets	
  
	
  
	
  
Claim	
  1:	
  Concepts	
  and	
  Procedures	
  (40%)	
  
Students	
  can	
  explain	
  and	
  apply	
  mathematical	
  concepts	
  and	
  interpret	
  and	
  carry	
  out	
  mathematical	
  
procedures	
  with	
  precision	
  and	
  fluency	
  	
  

7th	
  Grade	
  
Ratios	
  and	
  Proportional	
  Relationships	
  

A. Analyze	
  proportional	
  relationships	
  and	
  use	
  them	
  to	
  solve	
  real-­‐world	
  and	
  mathematical	
  
problems.	
  	
   	
  

The	
  Number	
  System	
  
B. Apply	
  and	
  extend	
  previous	
  understandings	
  of	
  operations	
  with	
  fractions	
  to	
  add,	
  subtract,	
  

multiply,	
  and	
  divide	
  rational	
  numbers.	
  	
  
Expressions	
  and	
  Equations	
  

C. Use	
  properties	
  of	
  operations	
  to	
  generate	
  equivalent	
  expressions.	
  
D. Solve	
  real-­‐life	
  and	
  mathematical	
  problems	
  using	
  numerical	
  and	
  algebraic	
  expressions	
  and	
  

equations.	
   	
  
Geometry	
  

E. Draw,	
  construct	
  and	
  describe	
  geometrical	
  figures	
  and	
  describe	
  the	
  relationships	
  between	
  them.	
  
F. 	
  Solve	
  real-­‐life	
  and	
  mathematical	
  problems	
  involving	
  angle	
  measure,	
  area,	
  surface	
  area,	
  and	
  

volume.	
  
Statistics	
  and	
  Probability	
  

G. Use	
  random	
  sampling	
  to	
  draw	
  inferences	
  about	
  a	
  population.	
  	
   	
  
H. Draw	
  informal	
  comparative	
  inferences	
  about	
  two	
  populations.	
  	
   	
  
I. Investigate	
  chance	
  processes	
  and	
  develop,	
  use,	
  and	
  evaluate	
  probability	
  models.	
  	
  	
  

	
  
8th	
  Grade	
  

The	
  Number	
  System	
  
A. Know	
  that	
  there	
  are	
  numbers	
  that	
  are	
  not	
  rational,	
  and	
  approximate	
  them	
  by	
  rational	
  numbers.	
  

	
   	
  
Expressions	
  and	
  Equations	
  

B. Work	
  with	
  radicals	
  and	
  integer	
  exponents.	
  
C. Understand	
  the	
  connections	
  between	
  proportional	
  relationships,	
  lines,	
  and	
  linear	
  equations.	
  	
   	
  
D. Analyze	
  and	
  solve	
  linear	
  equations	
  and	
  pairs	
  of	
  simultaneous	
  linear	
  equations.	
  	
   	
  

Functions	
  
E. Define,	
  evaluate,	
  and	
  compare	
  functions.	
  	
   	
  
F. Use	
  functions	
  to	
  model	
  relationships	
  between	
  quantities.	
  

Geometry	
  
G. Understand	
  congruence	
  and	
  similarity	
  using	
  physical	
  models,	
  transparencies,	
  or	
  geometry	
  

software.	
  	
   	
  
H. Understand	
  and	
  apply	
  the	
  Pythagorean	
  theorem.	
  	
  
I. Solve	
  real-­‐world	
  and	
  mathematical	
  problems	
  involving	
  volume	
  of	
  cylinders,	
  cones	
  and	
  spheres.	
  	
  	
  

	
  
Statistics	
  and	
  Probability	
  

J. Investigate	
  patterns	
  of	
  association	
  in	
  bivariate	
  data	
  
	
  
	
  



Smarter Balanced Claims 
 

Claim 1: Concepts and Procedures (40%) 
 

Students can explain and apply mathematical concepts and interpret and carry out mathematical 
procedures with precision and fluency  

 
Number and Quantity 

A. Extend the properties of exponents to rational exponents. 
B. Use properties of rational and irrational numbers.   

C. Reason quantitatively and use units to solve problems.   
Algebra 

D. Interpret the structure of expressions.   
E. Write expressions in equivalent forms to solve problems.   

F. Perform arithmetic operations on polynomials.  
G. Create equations that describe numbers or relationships.   

H. Understand solving equations as a process of reasoning and  
explain the reasoning.   

I. Solve equations and inequalities in one variable.   
J. Represent and solve equations and inequalities  

graphically.   
Functions 

K. Understand the concept of a function and use function notation.   
L. Interpret functions that arise in applications in terms of a context.   

M. Analyze functions using different representations.  
N. Build a function that models a relationship between two quantities.   

Geometry 
O. Prove geometric theorems. 

Statistics and Probability 

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

 
 

 
 



Claim 2: Problem Solving (20%) 
Students can solve a range of complex well-posed problems in pure and applied mathematics, making 
productive use of knowledge and problem solving strategies   

A. Apply mathematics to solve well-posed problems arising in everyday life, society, and the 
workplace 

B. Select and use tools strategically 

C. Interpret results in the context of the situation 
D. Identify important quantities in a practical situation and map their relationships. 

 
Claim 3: Communicating Reasoning (20%) 

Students can clearly and precisely construct viable arguments to support their own reasoning and to 
critique the reasoning of others  

A. Test propositions or conjectures with specific examples. 
B. Construct, autonomously, chains of reasoning that justify or refute propositions or conjectures. 

C. State logical assumptions being used. 
D. Use the technique of breaking an argument into cases. 

E. Distinguish correct logic or reasoning from that which is flawed,  
and—if there is a flaw in the argument—explain what it is. 

F. Base arguments on concrete referents such as objects, drawings, diagrams, and actions. 
G. Determine conditions under which an argument does and  

does not apply. 
H.  

Claim 4: Modeling and Data Analysis (20%) 
Students can analyze complex, real-world scenarios and can construct and use mathematical models to 
interpret and solve problems   

A. Apply mathematics to solve problems arising in everyday life, society, and the workplace. 

B. Construct, autonomously, chains of reasoning to justify mathematical models used, 
interpretations made, and solutions proposed for a complex problem. 

C. State logical assumptions being used. 
D. Interpret results in the context of a situation. 

E. Analyze the adequacy of and make improvement to an existing model  or develop a 
mathematical model of a real phenomenon. 

F. Identify important quantities in a practical situation and map their relationships. 
G. Identify, analyze, and synthesize relevant external resources to pose or solve problems.  
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Snake	
   Which	
  species	
  do	
  you	
  believe	
  it	
  belongs	
  to	
  and	
  why?	
  

1	
  
	
  
	
  
	
  
	
  

2	
  
	
  
	
  
	
  
	
  

3	
  
	
  
	
  
	
  
	
  

4	
  
	
  
	
  
	
  
	
  

5	
  
	
  
	
  
	
  
	
  



  
 

 

   

   

 

 

   

 

 

 

  

  

  

  

  

  

  

  

 Grade 8 Overview 

The Number System 

 Know that there are numbers that are not rational, and 
approximate them by rational numbers. 

Expressions and Equations 

 Work with radicals and integer exponents. 

 Understand the connection between proportional 
relationships, lines, and linear equations. 

 Analyze and solve linear equations and pairs of simultaneous 
linear equations. 

Functions 

 Define, evaluate, and compare functions. 

 Use functions to model relationships between quantities. 

Geometry 

 Understand congruence and similarity using physical models, 
transparencies, or geometry software. 

 Understand and apply the Pythagorean Theorem. 

Mathematical Practices 

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

2. Reason abstractly and 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. 

 Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres. 

Statistics and Probability 

 Investigate patterns of association in bivariate data. 

Grade 8	 	 K–8 Standards | 53 



 

  

  
  

 

  

    

  

 

 

 

 
  

 

 

   

  

 

8 Grade 8 

The Number System 8.NS 

Know that there are numbers that are not rational, and approximate them by rational numbers. 

1. 	 Know that numbers that are not rational are called irrational. Understand informally that every number has a decimal 
expansion; for rational numbers show that the decimal expansion repeats eventually, and convert a decimal expansion 
which repeats eventually into a rational number. 

2. 	 Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them approximately on a 
number line diagram, and estimate the value of expressions (e.g.,π 2). For example, by truncating the decimal expansion of 
√2, show that √2 is between 1 and 2, then between 1.4 and 1.5, and explain how to continue on to get better approximations. 

Expressions and Equations 8.EE 

Work with radicals and integer exponents. 

1. 	 Know and apply the properties of integer exponents to generate equivalent numerical expressions. For example, 
32 × 3–5 = 3–3 = 1/33 = 1/27. 

2. 	 Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a 
positive rational number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that 
√2 is irrational. 

3. 	 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small 
quantities, and to express how many times as much one is than the other. For example, estimate the population of the 
United States as 3 × 108 and the population of the world as 7 × 109, and determine that the world population is more 
than 20 times larger. 

4. 	 Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific 
notation are used. Use scientific notation and choose units of appropriate size for measurements of very large or very small 
quantities (e.g., use millimeters per year for seafloor spreading). Interpret scientific notation that has been generated by 
technology. 

Understand the connections between proportional relationships, lines, and linear equations. 

5. 	 Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional 
relationships represented in different ways. For example, compare a distance-time graph to a distance-time equation to 
determine which of two moving objects has greater speed. 

6. 	 Use similar triangles to explain why the slope m is the same between any two distinct points on a non-vertical line in the 
coordinate plane; derive the equation y = mx for a line through the origin and the equation y = mx + b for a line intercepting 
the vertical axis at b. 

Analyze and solve linear equations and pairs of simultaneous linear equations. 

7.	 	 Solve linear equations in one variable. 

a. 	 Give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions. Show 
which of these possibilities is the case by successively transforming the given equation into simpler forms, until an 
equivalent equation of the form x = a, a = a, or a = b results (where a and b are different numbers). 

b. 	 Solve linear equations with rational number coefficients, including equations whose solutions require expanding 
expressions using the distributive property and collecting like terms. 
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Grade 8 8 

8.	 	 Analyze and solve pairs of simultaneous linear equations. 

a. 	 Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of 
their graphs, because points of intersection satisfy both equations simultaneously. 

b. 	 Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. 
Solve simple cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot 
simultaneously be 5 and 6. 

c. 	 Solve real-world and mathematical problems leading to to linear equations in two variables. For example, given 
coordinates for two pairs of points, determine whether the line through the first pair of points intersects the line through 
the second pair. 

Functions 8.F 

Define, evaluate, and compare functions. 

1. 	 Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of 
ordered pairs consisting of an input and the corresponding output.1 

2. 	 Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, 
or by verbal descriptions). For example, given a linear function represented by a table of values and a linear function 
represented by an algebraic expression, determine which function has the greater rate of change. 

3.	 	 Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions 
that are not linear. For example, the function A = s2 giving the area of a square as a function of its side length is not linear 
because its graph contains the points (1,1), (2,4) and (3,9), which are not on a straight line. 

Use functions to model relationships between quantities. 

4. 	 Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value 
of the function from a description of a relationship or from two (x, y) values, including reading these from a table or from a 
graph. Interpret the rate of change and initial value of a linear function in terms of the situation it models, and in terms of 
its graph or a table of values. 

5. 	 Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is 
increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has 
been described verbally. 

Geometry 8.G 

Understand congruence and similarity using physical models, transparencies, or geometry software. 

1. 	 Verify experimentally the properties of rotations, reflections, and translations: 

a. 	 Lines are taken to lines, and line segments to line segments of the same length. 

b. 	 Angles are taken to angles of the same measure. 

c.	 	 Parallel lines are taken to parallel lines. 

1. Function notation is not required in grade 8. 
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8 Grade 8 

2.	 	 Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence 
of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence 
between them. 

3. 	 Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates. 

4. 	 Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence 
of rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that 
exhibits the similarity between them. 

5. 	 Use informal arguments to establish facts about the angle sum and exterior angle of triangles, about the angles created 
when parallel lines are cut by a transversal, and the angle-angle criterion for similarity of triangles. For example, arrange 
three copies of the same triangle so that the sum of the three angles appears to form a line, and give an argument in 
terms of transversals why this is so. 

Understand and apply the Pythagorean Theorem. 

6. 	 Explain a proof of the Pythagorean Theorem and its converse. 

7. 	 Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and mathematical 
problems in two and three dimensions. 

8. 	 Apply the Pythagorean Theorem to find the distance between two points in a coordinate system. 

Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres. 

9. 	 Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical 
problems. 

Statistics and Probability 8.SP 

Investigate patterns of association in bivariate data. 

1. 	 Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two 
quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear 
association. 

2. 	 Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that 
suggest a linear association, informally fit a straight line, and informally assess the model fit by judging the closeness of the 
data points to the line. 

3. 	 Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope 
and intercept. For example, in a linear model for a biology experiment, interpret a slope of 1.5 cm/hr as meaning that an 
additional hour of sunlight each day is associated with an additional 1.5 cm in mature plant height. 

4. 	 Understand that patterns of association can also be seen in bivariate categorical data by displaying frequencies and relative 
frequencies in a two-way table. Construct and interpret a two-way table summarizing data on two categorical variables 
collected from the same subjects. Use relative frequencies calculated for rows or columns to describe possible association 
between the two variables. For example, collect data from students in your class on whether or not they have a curfew on 
school nights and whether or not they have assigned chores at home. Is there evidence that those who have a curfew also 
tend to have chores? 
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Statistics and Probability 

Overview 

Interpreting Categorical and Quantitative Data 

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

 Summarize, represent, and interpret data on two categorical 
and quantitative variables. 

 Interpret linear models. 

Making Inferences and Justifying Conclusions 

 Understand and evaluate random processes underlying 
statistical experiments. 

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

Conditional Probability and the Rules of Probability 

 Understand independence and conditional probability and 
use them to interpret data. 

 Use the rules of probability to compute probabilities of 
compound events in a uniform probability model. 

Using Probability to Make Decisions 

 Calculate expected values and use them to solve problems. 

 Use probability to evaluate outcomes of decisions. 

Mathematical Practices 

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

2. Reason abstractly and 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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Statistics and Probability S 

Interpreting Categorical and Quantitative Data S ID 

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

1. 	 Represent data with plots on the real number line (dot plots, histograms, and box plots). 

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. 

3.	 	 Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme 
data points (outliers). 

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. 

Summarize, represent, and interpret data on two categorical and quantitative variables. 

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. 

6. 	 Represent data on two quantitative variables on a scatter plot, and describe how the variables are related. 

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

b. 	 Informally assess the fit of a function by plotting and analyzing residuals. 

c. 	 Fit a linear function for a scatter plot that suggests a linear association. 

Interpret linear models. 

7. 	 Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data. 

8. 	 Compute (using technology) and interpret the correlation coefficient of a linear fit. 

9. 	 Distinguish between correlation and causation. 

Making Inferences and Justifying Conclusions S IC 

Understand and evaluate random processes underlying statistical experiments. 

1. 	 Understand statistics as a process for making inferences about population parameters based on a random sample from 
that population. 

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? 

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

3. 	 Recognize the purposes of and differences among sample surveys, experiments, and observational studies; explain how 
randomization relates to each. 

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. 
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S Statistics and Probability 

5. 	 Use data from a randomized experiment to compare two treatments; use simulations to decide if differences between 
parameters are significant. 

6. 	 Evaluate reports based on data. 

Conditional Probability and the Rules of Probability S CP 

Understand independence and conditional probability and use them to interpret data. 

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”). 

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. 

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. 

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. 

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. 

Use the rules of probability to compute probabilities of compound events in a uniform probability model. 

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. 

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. 

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

9. 	 (+) Use permutations and combinations to compute probabilities of compound events and solve problems. 

Using Probability to Make Decisions S MD 

Calculate expected values and use them to solve problems. 

1. 	 (+) Define a random variable for a 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. 

2. 	 (+) Calculate the expected value of a random variable; interpret it as the mean of the probability distribution. 
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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. 

4. 	 (+) Develop a probability distribution for a random variable defined for a sample space in which probabilities are assigned 
empirically; find the expected value. For 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? 

Use probability to evaluate outcomes of decisions. 

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 low-deductible automobile insurance policy using various, but reasonable, chances of having a minor or a major 
accident. 

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

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