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Presentation Overview 

• Common Core State Standards 

– Standards for Mathematical Practice 

– Standards for Mathematical Content 

• The Three Shifts in Mathematics 

• The Claims for the Mathematics Summative 
Assessment 

• Item Response Types  

• Computer Adaptive Testing  

• Performance Tasks 

   

 



The CCSS Mathematics Standards 

Not a New Way of Doing Old Business 
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The Standard for Mathematical Practice 
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The Standards for Mathematical Content 



The Mathematics Assessment 
The Three Shifts in Mathematics 
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The CCSS Require Three Shifts in Mathematics 

• Focus strongly where the 
standards focus 

• Coherence: Think across 
grades and link to major 
topics within grades 

• Rigor: In major topics, 
pursue conceptual 
understanding, procedural 
skill and fluency, and 
application with equal 
intensity 



Slide 9 

Mathematics 

topics 

intended at 

each grade by 

at least two-

thirds of A+ 

countries 

Mathematics 

topics 

intended at 

each grade by 

at least two-

thirds of 21 

U.S. states 

Shift #1: Focus Strongly where the Standards Focus 
The shape of math in A+ countries 

1 Schmidt, Houang, & Cogan, “A Coherent Curriculum: The Case of Mathematics.” (2002).  



Shift #1: Focus 
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Grade 

Focus Areas in Support of Rich Instruction and 

Expectations of Fluency and Conceptual 

Understanding 

K–2 
Addition and  subtraction  - concepts, skills, and 

problem solving and place value 

3–5 
Multiplication and division of whole numbers and 

fractions – concepts, skills, and problem solving 

6 
Ratios and proportional reasoning; early expressions 

and equations 

7 
Ratios and proportional reasoning; arithmetic of 

rational numbers 

8 Linear algebra and linear functions 

Shift #1: Focus 
Key Areas of Focus in Mathematics 
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Shift #1: Focus 
Content Emphases by Cluster 

The Smarter Balanced Content Specifications  help support 

focus by identifying the content emphasis by cluster.  The 

notation [m] indicates content that is major and [a/s] indicates 

content that is additional or supporting. 
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Shift #2: Coherence  
Think Across Grades, and Link to Major Topics Within Grades 

• Carefully connect the learning within and across 

grades so that students can build new 

understanding on foundations built in previous 

years.  

• Begin to count on solid conceptual 

understanding of core content and build on it. 

Each standard is not a new event, but an 

extension of previous learning. 



Shift #2: Coherence Alignment in Context 

      Neighboring Grades and Progressions 

 

 

 

14 

One of several 

staircases to 

algebra designed 

into in the OA 

domain. 



Assessments Must Attend to the Coherence in 

the Standards 

  

 1.OA.7 Understand the meaning of the 
equal sign, and determine if equations 
involving addition and subtraction are true 
or false. For example, which of the following 
equations are true and which are false? 6 = 
6, 7 = 8 – 1, 5 + 2 = 2 + 5, 4 + 1 = 5 + 2.  

 

Some standards from early grades are critical 
through Grade 12 
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Shift #3: Rigor  
In Major Topics, Pursue Conceptual Understanding, 

 Procedural Skill and Fluency, and Application 

• The CCSSM require a balance of: 

 Solid conceptual understanding 

 Procedural skill and fluency 

 Application of skills in problem solving 

situations 

• Pursuit of all three requires equal intensity in 

time, activities, and resources. 
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Shift #3: Rigor 
Solid Conceptual Understanding 

• Teach more than “how to get the answer” and 

instead support students’ ability to access 

concepts from a number of perspectives 

• Students are able to see math as more than a set 

of mnemonics or discrete procedures 

• Conceptual understanding supports the other 

aspects of rigor (fluency and application) 



Is This Fostering Understanding of 

Multiplication? 
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And This? 
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MP 8: Look for and express regularity in 

repeated reasoning 

 
Progressions for the Common Core State Standards in 
Mathematics – K, Counting and Cardinality; K - 5 Operations 
and Algebraic Thinking (page 26) 
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Source: 

http://commoncoretools.files.wordpress.com/2011/05/ccss_progression_cc_oa_

k5_2011_05_302.pdf 



Slide 21 

Grade Standard Required Fluency 

K K.OA.5 Add/subtract within 5 

1 1.OA.6 Add/subtract within 10 

2 
2.OA.2 

2.NBT.5 

Add/subtract within 20 (know single-digit sums 

from memory) 

Add/subtract within 100 

3 
3.OA.7 

3.NBT.2 

Multiply/divide within 100 (know single-digit 

products from memory) 

Add/subtract within 1000 

4 4.NBT.4 Add/subtract within 1,000,000 

5 5.NBT.5 Multi-digit multiplication 

6 6.NS.2,3 
Multi-digit division 

Multi-digit decimal operations 

Shift #3: Rigor 
Required Fluencies for Grades K-6 



How Can Assessments Deliver on the Promise 

of Focus, Coherence and Rigor? 
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• FOCUS: Assessments focus where the standards 

focus.  

Major content represents the majority of points and problems on 

assessments. 

• COHERENCE: Assessments honor the coherence in 

the standards.  

Balance of tasks assessing individual standards and related standards 

within the context of the grade and, as relevant, the progressions. 

• RIGOR: Assessments reflect the rigor of the 

standards.  

Balance of tasks assessing conceptual understanding, procedural skill and 

fluency, and application of mathematics to solve problems. 
 



1 

3/5 

The numbers 0 and 3/5 are shown on the number 

line. Put a point on the line to represent the number 

1. 

A Shift Away from “Cookie Cutter” Items 

 

0 

0 

The numbers 0 and 1 are shown on the number line. 

Put a point on the line to represent the number 3/5. 



From the Progressions 

 

Source: 

commoncoretools.files.wordpress.com/2011/08/ccss_progressi

on_nf_35_2011_08_12.pdf  



How do we “Shift” Item Writers’ Understanding 

of the Mathematics? 
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What fraction is represented by the shaded area? 

Disclaimer: This is not a Smarter Balanced item. 



How do we “Shift” Item Writers’ Understanding 

of the Mathematics? 
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What fraction is represented by the shaded area? 

Four students give responses. Explain what must be true 

for each student to be correct. 

Student A: ¾ 

Student B: 3/2  

Student C: 3/1 

Student D: 30/1 



The Mathematics Assessment 
The Claims for the Mathematics Summative Assessment 

27 



“Students can demonstrate progress toward college and career 
readiness in mathematics.” 

“Students can demonstrate college and career readiness in 
mathematics.” 

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

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

  

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

“Students can analyze complex, real-world scenarios and can 
construct and use mathematical models to interpret and solve 
problems.”  

Overall Claim for Grades 3-8 

Overall Claim for Grade 11 

Claim #1 - Concepts & 
Procedures 

Claim #2 - Problem Solving 

Claim #3 - Communicating 
Reasoning 

Claim #4 - Modeling and Data 
Analysis 

 

Claims for the Mathematics Summative Assessment 



The Mathematics Assessment 
Response Types  

29 



 

Smarter Balanced Response Types 

 

MC with one correct response 

MC with multiple correct responses 

Two Part multiple-choice 

Matching Tables 

Yes/No or True/False Tables 

Fill-in Tables 

Select or order text or graphics 

Complex drag and drop 

Graphing 

Equation or numeric response 

Short Text 

Long Essay 

 

Constructed 

Response 

Selected 

Response 

Response Types 



Drag & Drop / Line Tool 



Multiple Correct Response 



Matching Table 



Fill-in Table 
Grade 8 

In the table shown, enter the two missing 
values for y to create a relation that is not a 
linear function. 
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x y 

1 5 

2 

3 10 

4 



Equation/Numeric 
Grade 3 



Equation/Numeric 
Grade 8 



Hot Spot 



Hot Spot 



Multiple Parts with Drag and Drop 



Short Text 



How to We Capture and Score Responses Like 

This? 

Challenge: Distinguishing between a 
computation error and conceptual error. 



Mathematics Reasoning Project 

• Panel of combined mathematics content and technology 

experts met in early October to define the evidence gap 

between what we want to be able to measure and what we 

are currently able to measure. 

• Two phase development plan 

– Phase 1 development is focused on items that we can 
already capture, but want to be able to score using 
technology. 

– Phase 2 will focus on newer technologies as defined and 
prioritized during the panel meeting. 



The Mathematics Assessment 
  Computer Adaptive Testing  

43 



Smarter Balanced: Complexity vs. Difficulty 

 In the Smarter Balanced adaptive test, ALL 
students will see items across the full range 
of complexity; appropriate items will be 
selected for examinees based on their 
calibrated difficulty levels. 

 

Appendix C – Cognitive Rigor Matrix/Depth of 
Knowledge (DOK) – Mathematics Content 
Specifications. 

http://www.smarterbalanced.org/wordpress/wp-content/uploads/2011/12/Math-Content-Specifications.pdf
http://www.smarterbalanced.org/wordpress/wp-content/uploads/2011/12/Math-Content-Specifications.pdf


Increasing Complexity 

• Understand:  

What is the value of 2(14) – 3? 
 

• Apply:  

 Susan has $14. Jack has $3 less than twice 
the amount of money Susan has. How 
much money does Jack have? 

 

 Jack has $3 less than twice the amount of 
money Susan has. Write an expression for 
the amount of money, (s), Susan has. 

 



Increasing Difficulty 

• What is the value of this expression? 

2(14) – 3 
 

• What is the value of this expression? 

2(9 + 8) – (17 – 4) 
 

• What is the value of this expression? 

7(8 – 5) – 23 + (6)(3) 

 



Computer Adaptive Testing 
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The Mathematics Assessment 
  Performance Tasks 
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Performance Tasks 

• Integrate knowledge and skills across multiple Claims 
and Targets. 

 

• Measure capacities such as depth of understanding, 
research skills, and/or complex analysis with relevant 
evidence.  

 

• Require student-initiated planning, management of 
information/data and ideas, and/or interaction with 
other materials. 

 

• Reflect a real-world task  and/or scenario-based 
problem. 

 

• Allow for multiple approaches. 
 



“Students can demonstrate progress toward college and career 
readiness in mathematics.” 

“Students can demonstrate college and career readiness in 
mathematics.” 

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

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

  

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

“Students can analyze complex, real-world scenarios and can 
construct and use mathematical models to interpret and solve 
problems.”  

Overall Claim for Grades 3-8 

Overall Claim for Grade 11 

Claim #1 - Concepts & 
Procedures 

Claim #2 - Problem Solving 

Claim #3 - Communicating 
Reasoning 

Claim #4 - Modeling and Data 
Analysis 

Mathematics Claims for Performance Tasks 



Classroom Activity 
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Calculators 

• Grades 3 – 5: No calculator 
 

• Grade 6: Basic Calculator 
 

• Grades 7 and 8: Scientific Calculator 
 

• Grade 11: Scientific/Graphing, Regression 
Calculator 

 

(Available for student use on the Smarter 
Balanced Practice Test) 
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Smarter Balanced 
Resources 



Find Out More 

www.SmarterBalanced.org 

 

http://www.smarterbalanced.org/


Find Out More 
www.sde.ct.gov/sde/SmarterBalanced 



Questions  



Reflect on Guiding Questions 

• What do educators need to do to support 
student learning? 

 

• What do educators need to do to ensure that 
students are prepared for the Smarter 
Balanced assessments? 


