
“…What and how students are taught should reflect not only the topics that fall within 
a certain academic discipline, but also the key ideas that determine how knowledge 
is organized and generated within that discipline” (Common Core State Standards 
Initiative 2010, p. 3).

Although most states have agreed to adopt the Common Core State Standards for 
Mathematics (CCSSM), the next few years will be a transition period from current state 
standards and assessments to the CCSSM and the new aligned assessments that will 
emerge. The purpose of  this paper is to recommend two actions schools and teachers 
can focus on now to make the transition to the CCSSM.

What’s New? 

The Common Core State Standards for Mathematics are made up of  two sets of  
related standards: Standards for Mathematical Content and Standards for Mathematical 
Practice. The Standards for Mathematical Content build on a rich foundation of  reform in 
mathematics education, particularly the visions provided by the Principles and Standards 
for School Mathematics (NCTM 2000), Adding It Up (NRC 2001), and the Curriculum 
Focal Points (NCTM 2006). At a glance, the content standards look similar to the 
standards found in current state content standards; they identify at each of  grades K-8 
the specific content to be developed at that grade. 

The primary goal of  the content standards is to provide a roadmap to “more focused 
and coherent [curricula and instruction] in order to improve mathematics achievement 
in this country” (Common Core State Standards Initiative 2010, p. 3). To promote 
focus and coherence, the content standards reflect several shifts from most existing 
state standards. Key shifts include: (1) organizing standards into related content groups 
called critical areas, domains and clusters (see Figure 1)1, (2) reducing, compared to 
most existing state standards, the total number of  content standards at each grade, (3) 
relocating some content to other grades, (4) eliminating some content completely, (5) 
adding some new content, and (6) articulating some content with greater specificity 
than typically found in state standards. 

1 The alignment of  Critical Areas with Domains and Clusters is not straightforward in some 
cases. Figure 1 shows one interpretation for Grade 4.
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Figure 1: Organization of  the Common Core Content Standards – Grade 4
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The Standards for Mathematical Practice “describe varieties of  expertise that 
mathematics educators at all levels should seek to develop in their students” 
(Common Core State Standards Initiative 2010, p. 6). These abilities, processes, and 
dispositions enable a learner to understand mathematics and to use mathematics with 
understanding (see Figure 2), and mathematical practices can translate to observable 
verbal and written actions by students as they do mathematics. Because the Standards 
for Mathematical Practice also build on a rich foundation, including the process 
standards (NCTM 2000) and the strands of mathematical proficiency (NRC 2001), 
some of  the mathematical practices will be familiar to teachers and administrators. 
Also, describing mathematical practices as “standards” raises their significance to 
teachers and administrators. 

Transitioning to the Standards for Mathematical Content

The CCSSM make clear that both conceptual understanding and procedural fluency are 
important in teaching, learning, and assessing mathematics content. To help translate 
this to the classroom, there are Standards for Mathematical Content that explicitly call 
for understanding and ones that explicitly call for procedural fluency (see Figure 3).

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 an express regularity in repeated reasoning.

Figure 2: Mathematical Practices (Common Core State Standards Initiative 2010)

Grade K: K.CC.1 Count to 100 by ones and tens.

Grade 2: 2.NBT.1  Understand that the three digits of  a three-digit number 
represent the number of  hundreds, tens, and ones.

Grade 4: 4.NF.4a Understand a fraction a/b as a multiple of  1/b.

Grade 6: 6.NS.2  Fluently divide multi-digit numbers using the  
standard algorithm.

Figure 3:  Sample Content Standards (Common Core State Standards Initiative 2010)
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There are two pitfalls to avoid when transitioning from existing state content standards 
to the CCSSM. The first is to avoid interpreting every content standard only as a 
statement of  skills students should acquire. A finding from the Trends in International 
Mathematics and Science Study (TIMSS) shows that interpreting all Common Core 
State content standards as skill-mastery statements is a potential pitfall for teachers, 
“Many teachers would like their students to understand the mathematics they study, 
but when asked to specify the goal for a particular lesson, most U.S. teachers … talked 
about skill proficiency; few mentioned understanding” (Hiebert 2003, p. 60). 

When some content standards explicitly call for understanding and others do not, 
a second potential pitfall is to avoid adopting an instructional mindset that suggests, 
“Today I will teach for understanding; tomorrow I will teach skills.” If  one accepts 
learning mathematics with understanding as an essential goal, separating skill acquisition 
from the development of  understanding is a mistake. If  the Common Core State 
Standards for Mathematical Content are to promote excellence in teaching and learning 
mathematics, including higher achievement for all, every content standard should be 
grounded on understanding. This leads to the following recommendation for transitioning 
to the Common Core State Standards.

Figure 4 shows how one grade 3 content standard can be connected to multiple 
Essential Understandings and Big Ideas. Essential Understandings are topic-specific 
mathematical ideas and relationships students should acquire in order to learn 
mathematics with understanding. The essential understandings shown in Figure 4 
unpack standard 3.OA.7 into specific ideas that need to be developed, learned, and 
assessed. A Big Idea in mathematics (called a Key Idea in CCSSM) is central to learning 
mathematics; it links numerous content standards and essential understandings into 
a coherent whole (Charles 2005). The Big Ideas in Figure 4, titled basic facts and 
algorithms and properties pull together all of  the essential understandings related to 
content standard 3.OA.7. Big Ideas often cut across individual content topics and 
always cut across grades. For example, properties will connect content standards 
and essential understandings for many topics such as operations with fractions and 
operations with integers. Note these important points: 

Essential Understandings and Big Ideas…

• are statements about content, not pedagogy. They do not promote a particular 
instructional approach.

• provide a coherent set of  ideas to guide instruction and assessment. 

• are based on research when possible, the logical structure of  mathematics,  
and teacher experience.

TRANSITION 1: Develop an understanding of  the Standards for Mathematical Content. Begin by connecting each 
content standard to the essential understandings and related big ideas students should acquire.
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Common Core Standard
Some Essential 

Understandings from 
enVisionMATH Common Core

Big Ideas from enVisionMATH 
Common Core

3.OA.7 Fluently multiply and 
divide within 100 using strategies 
such as the relationship between 
multiplication and division or 
properties of  operations. 

1.  There are patterns in the 
products for multiplication 
facts with factors of  2, 5, 9, 
0, 1, and 10. Patterns can be 
used to find products involving 
factors 2, 5, 9, and 10.

2.  Basic multiplication facts with 
3, 4, 6, 7, or 8 as a factor can 
be found by breaking apart  
the unknown fact into known 
facts. The answers to the 
known facts are added to get 
the final product.

3.  Multiplication and division have 
an inverse relationship.

4.  The inverse relationship 
between multiplication  
and division can be used to  
find division facts; every 
division fact has a related 
multiplication fact. 

Basic Facts and Algorithms:

Some strategies for basic 
facts and most algorithms 
for operations with rational 
numbers, both mental and paper 
and pencil, use equivalence 
to transform calculations into 
simpler ones. There is more than 
one algorithm for each of  the 
operations with rational numbers.

1.  Two numbers can be multiplied 
in any order. 

2.  The product of  any number 
and 1 is that number. The 
product of  any number and  
0 is 0.

3.  Three or more numbers can  
be grouped and multiplied in  
any order.

4.  Any number (except 0) divided 
by itself  is equal to 1. Any 
number divided by 1 is that 
number. Zero divided by any 
number (except 0) is zero. 
Zero cannot be a divisor. 

Properties: 

For a given set of  numbers, 
there are relationships that are 
always true called properties, and 
these are the rules that govern 
arithmetic and algebra.

Figure 4:  An example of  how a Content Standard is connected to Essential 
Understandings and Big Ideas in enVisionMATH Common Core
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Figure 5 is another illustration of  how a big idea connects content standards and 
essential understandings across grades. Understanding mathematics becomes 
important to students when essential understandings and big ideas are made explicit 
in mathematics instruction (in student-friendly language) and when understanding 
is encouraged, valued, taught, and assessed (Lambdin 2003). Connecting content 
standards and essential understandings to big ideas enables students to see 
mathematics as a coherent body of  knowledge.

A BIG IDEA from enVisionMATH Common Core
Equivalence: Any number, measure, numerical expression, or algebraic expression (when the letter  
is replaced by the same number) can be represented in an infinite number of  ways that have the  
same value.

Sample Content Standards Some Related Essential Understandings 
from enVisionMATH Common Core

K.CC.3 Write numbers from 0 to 20. Most single digit numbers can be broken apart 
in more than one-way where each as the same 
value (e.g., 9 is 5 and 4 or 6 and 3).

Each of  the numbers 11-19 can be thought of  
as “10 and some more” and still have the same 
value (e.g., 12 is 10 and 2 more).

2.NBT.1  Understand that the three digits 
of  a three-digit number represent 
amounts of  hundreds, tens,  
and ones.

Multi-digit numbers can be broken apart in more 
than one-way where each as the same value  
(e.g., 125 is 1 hundred 2 tens 5 ones or 12 tens 
5 ones).

3.NBT.2  Fluently add and subtract  
within 1000

Numerical expressions can be represented in 
more than one way where each has the same 
value (e.g., 28 + 14 = 28 + 2 + 12)

3.NF.3b  Recognize and generate simple 
equivalent fractions.

Fractional amounts can be represented using 
symbols in an infinite number of  ways where 
each has the same value  
(e.g., 3/4 = 6/8 = 9/12 =….)

5.MD.1  Convert among different sized  
standard measurement units within  
a given system

Measurements can be represented using symbols 
in more than one way where each represents the 
same value (e.g., 7.25 m = 725 cm).

6.EE.2  Write, read, and evaluate 
expressions in which letters  
are used for numbers.

Some algebraic expressions can be represented 
in more than one way where each has the same 
value when the letter is replaced with the same 
number (e.g., 3x + 5x = (3 + 5)x ).

Figure 5: A Big Idea and related Content Standards and Essential Understandings
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Connecting each content standard to Essential Understandings and Big Ideas is a first 
step in understanding the CCSSM. The second step is an analysis of  the standards, 
essential understandings, and big ideas for the relationships and connections that exist. 
Specific analyses that might be done include:

(1) Identify relationships and connections among standards within each grade for every 
cluster, domain, and critical area.

(2) Identify relationships and connections among standards across grades for each 
domain and critical area. 

(3) Identify relationships and connections among standards within and across grades for 
each Big Idea. 

(4) Identify the essential skills connected to particular content standards and the related 
essential understandings and big ideas. 

Teachers can better teach for understanding when they know the essential 
understandings and big ideas that need to be developed. Connecting content standards 
to essential understandings and big ideas is a key step in helping teachers develop 
mathematics as a coherent body of  knowledge and making the transition to the 
Common Core State Standards.

Transitioning to the Standards for Mathematical Practice

The Standards for Mathematical Practice, like most standards, are presented in a 
numbered list with descriptions accompanying each; this is done to clarify the meaning 
of  each mathematical practice. A pitfall to avoid in transitioning to the CCSSM is 
adopting an instructional plan where each mathematical practice is developed in 
isolation of  the others. This mindset might be reflected by statements such as,  
“Today I am teaching Mathematical Practice 1; tomorrow I am teaching Mathematical 
Practice 2.”

The work students engage in is the most important factor influencing their 
understanding of  mathematics. Teaching mathematics through problem solving is an 
instructional approach where new concepts and skills are introduced to students 
through problem-solving tasks in which important mathematical ideas are embedded 
(Lester and Charles 2003)2. There are two learning benefits for students from 
problem-based instruction; one is the development of  content understanding 
and the other is the development of  expertise with mathematical practices.

Teaching mathematics through problem solving promotes understanding 
as students mentally struggle with important ideas while solving problems. 
“Struggle is when students expend effort to make sense of  mathematics that 
is within reach but not yet well known; struggle is not needless frustration 
or challenges that are either nonsensical or overly difficult. Struggling is the 
opposite of  being presented information to be memorized or being asked only 
to practice what has been demonstrated” (Bay-Williams 2010, p. 34). 

2 It is impossible in this paper to describe the many aspects of  teaching mathematics through 
problem solving. Fortunately, there are some helpful resources that do - see the list of  references 
at the end. 

“The work students engage 
in is the most important 
factor influencing their 
understanding”
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Teaching mathematics through problem solving is also an effective way to develop 
students’ proficiencies with the eight mathematical practices (see Figure 2). The 
thinking and work students must do with problem-based learning calls for the selection, 
coordination, implementation, and management of  multiple mathematical practices. 
This leads to a second recommendation for transitioning to the CCSSM.

Figure 6 shows a problem-based task used to introduce third-grade students to 
equality and equations. It is difficult to predict the kinds of  thinking students might use 
when working on a particular problem-based task unless a teacher has used that task 
with many students. However, it is not difficult to imagine how multiple mathematical 
practices (see Figure 2) might be employed in working on the task shown in Figure 6.

Making the shift to teaching mathematics through problem solving is also an effective 
vehicle for developing teachers’ understanding of  the mathematical practices. Selecting 
a task and planning for problem-based teaching should involve an analysis of  the 
content embedded in the thinking and work students might do and an analysis of  
the mathematical practices students might engage with when working on a task. An 
important element of  teaching through problem solving is the teacher facilitating 
student reflection on the thinking and work students do. That reflection should make 
explicit the important mathematical content (essential understandings, big ideas, and, 
if  appropriate, skills) students should take away from the learning experience and 
make explicit how various mathematical practices were employed or could have been 
employed in the students’ thinking and work. Teachers who analyze tasks, plan for 
instruction, and facilitate students’ reflection on content and mathematical practices will 
themselves develop an understanding of  the Standards for Mathematical Practice.

TRANSITION 2: Develop an understanding of  the Standards for Mathematical Practice. Begin by making a shift to 
drive your daily instruction by teaching mathematics through problem solving, where multiple mathematical practices must 
be selected, coordinated, implemented, and managed.

Figure 6: A problem-based learning task 
(enVisionMATH Common Core, Grade 3)

What can I write on the left side of   
the balance that will have the same  
value as what is on the right side?  
Find 5 different answers.

MatMon110891Charles_CCSS.indd   8 4/1/11   3:28 PM



9

Conclusion

A teacher’s content knowledge is a major influence on students’ learning. Connecting 
the Common Core State Standards for Mathematical Content to essential 
understandings and big ideas (Transition 1) will serve as a vehicle for developing every 
teacher’s mathematical content knowledge. And, communicating to teachers not just 
the skills to be mastered but the ideas and relationships students need to know and 
understand will help teachers go beyond the surface level teaching of  skills to develop 
in their students’ deep understandings of  mathematics. 

Although a separate recommendation for transitioning to the Standards for 
Mathematical Practice was given in this paper (Transition 2), one’s work understanding 
mathematical practices should not be separated from one’s work understanding 
content. Thinking about content, particularly essential understandings and big ideas, 
and mathematical practices in isolation of  each other would be as problematic as 
thinking about teaching for conceptual understanding as disconnected from teaching for 
procedural fluency. Employing mathematical practices in developing understanding and 
proficiency with mathematics content is essential to attaining the vision of  the CCSSM. 

 Finally, classroom teachers and other leaders in mathematics education should not 
wait for the CCSSM and the related instructional materials and assessments to become 
operational in their districts and classrooms before they begin the work needed to 
understand both the new content and mathematical practices standards. Begin now 
making the transitions to the CCSSM recommended in this paper. Finding a path to 
higher achievement for all cannot wait on policies, politics, and timelines over which we 
have no control.
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