
“Research on children’s capacity to learn mathematics, when combined with evidence that 
early success in mathematics is linked to later success in both mathematics and reading, 
makes it clear that basic literacy consists of  both reading AND mathematics” (p. 331,  
NRC, 2009).

The recent report by the National Research Council Mathematics Learning in Early 
Childhood: Paths toward Excellence and Equity (2009), advocates the importance of  
mathematics instruction in the primary grades. At the same time, the authors note 
that mathematics in the early grades is not normally a classroom focus; in fact, 
observational data indicate that classrooms for young children could be classified as 
“emotionally and socially positive, but instructionally passive” in mathematics. One of  
their recommendations is especially relevant to the Common Core State Standards 
for Mathematics (CCSSM): “Curriculum developers and publishers should base their 
materials on the principles and teaching-learning paths described in this report”  
(p. 346, NRC, 2009). The CCSSM appear to be developed based on this 
recommendation and in combination with other national reports, Adding It Up:  
Helping Children Learn Mathematics (2001, NRC) and Curriculum Focal Points for 
Prekindergarten through Grade 8 Mathematics (2006, NCTM).

Mathematics in the early grades is foundational to mathematical understanding. 
The CCSSM acknowledge this fact and emphasize conceptual understanding and 
procedural fluency, as well as adaptive reasoning and problem solving in the critical 
areas of  number (both operations and relations) and geometry (and spatial relations). 
Consistent with the intermediate grades, the standards in the primary grades are 
focused and coherent, organized by common domains, and generally sequenced by 
research-supported learning pathways.

The purpose of  this paper is to describe and outline the Common Core State 
Standards for Mathematical Content and the Common Core State Standards for 
Mathematical Practice as they develop across the primary grades, Kindergarten through 
Grade 2. In addition, two specific instructional approaches and intentional teaching 
episodes will be outlined that research indicates would be especially effective for the 
learning of  mathematics by young children. Please understand that the purpose of  this 
paper is not to explain in depth all of  the ideas presented in the CCSSM in the primary 
grades. That would be impossible in this short paper; instead, consider it a window into 
the meaning and relevance of  the CCSSM to primary teachers and students.
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The Common Core State Standards for Mathematical Content

Number (operations and relations) consumes the majority of  the learning time in all 
three of  the primary grades and the majority of  domains involve number in some way. 
One domain at each grade level deals with geometry and spatial reasoning. With the 
exception of  counting and cardinality, the other four domains contain standards at 
each level, Grades K–2. As you read these general descriptions, please note how the 
domains connect and how they reflect student developmental growth from grade to 
grade. Also, note the depth of  content in each domain, as well as specific content that 
may have either shifted away from grades where it was typically found, or has now 
been omitted altogether. (Please also be reminded that grade-level content can vary by 
state curricular standards. What is typical grade-level content in one state may not be 
the same in another state. For that reason, the differences—additions or deletions—
will not be stated in this paper. Instead, the additions and deletions should be analyzed 
individually by state.)

• Counting and Cardinality – Counting is foundational to all areas and it is 
only included in kindergarten. This standard contains cluster statements that 
require children to count to 100 by both ones and tens, use one-to-one 
correspondence, state the cardinal number when asked “how many,” count 
objects in a variety of  arrangements, and compare numbers by matching or 
counting. Children are to understand the concept that counting is a plus-one 
pattern and that each successive numeral names a quantity that is one larger.

• Operations and Algebraic Thinking – The key focus in this domain is to 
understand and represent the operations of  addition and subtraction at all 
three levels and begin to develop an understanding of  multiplication in Grade 2. 
In Kindergarten, adding is understood as putting together (composition) and 
adding to, and subtraction is taking apart (decomposition) and taking from. Both 
operations are to be represented in a variety of  ways, including as equations. In 
Grade 1, the comparing operation is added to those introduced in Kindergarten, 
and equations include a symbol for the unknown quantity. In Grade 2, the 
operations involve word problems that are represented in number equations 
with unknown values. 

This domain also involves fluency. Fluency means performing an operation 
“accurate(ly) and (fairly) rapid(ly) and (relatively) effortlessly with a basis of  
understanding that can support flexible performance when necessary” (p. 128, 
NRC, 2009). At the kindergarten level, fluency means student facility with adding 
and subtracting within 5. In Grade 1, fluency means student facility with adding 
and subtracting within 10. In Grade 2, fluency means student facility with adding 
and subtracting within 20. 

Figure 1: Early Kindergarten visual representation of  counting as a plus-one pattern
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Numerical relationships and properties are also important in this domain.While 
not named, the commutative and associative properties of  addition are to be 
investigated, subtraction is to be conceptually understood as an unknown-
addend problem, equations are to be understood and written in many different 
forms and should include the meaning of  the equal sign (i.e., “the same as”). In 
addition, strategies for addition and subtraction are to be introduced beginning 
in Kindergarten and expanded in Grades 1 and 2.

• Number and Operations in Base Ten – This domain could most commonly 
be thought of  as involving place value. However, it is much more than simply 
naming the value of  a number in a particular place. In Kindergarten, children 
work extensively with the numbers 11 to 19 to gain a foundation for place 
value. They compose and decompose the teen numbers as ten and some ones 
and write equations, then they use objects and make drawings to represent the 
meaning of  those quantities. In Grade 1, their understanding of  place value is 
expanded to include the decade numbers (10, 20, 30… 90), comparing number 
values within the range of  1 to 120, mentally finding ten more or ten less, and 
subtracting multiples of  10. In Grade 2, the concepts are again expanded to 
include numbers 1 to 1000 by comparing numbers, writing them in expanded 
form, and skip counting by fives, tens, and hundreds. In addition, children in 
Grade 2 are to fluently add and subtract within 100, mentally add and subtract 
10 or 100, and understand and demonstrate the properties of  the addition and 
subtraction operations. 

• Measurement and Data – This domain involves both measurement and data 
for the primary grades. The measurement standards focus on conceptual 
understanding as well as measurement procedures. In Kindergarten, children 
are to directly compare objects by their measurable attributes (length, i.e., how 
long or wide or high; weight, i.e., how heavy; volume or capacity, i.e., how much 
something holds; and/or area, i.e., how much it covers). In Grade 1, children 
focus primarily on length, iterating lengths to measure, and indirectly comparing 
the lengths of  objects. They also learn to read time to the hour or half  hour 

Figure 2: Grade 1 strategies for addition and subtraction

Figure 3: Counting on or back: number and operations in base ten
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The Common Core State Standards for Mathematical Practice

The Common Core State Standards for Mathematical Practice are based on the 
process standards (communicating, representing, reasoning, problem solving, and 
connecting) listed in Principles and Standards for School Mathematics (NCTM, 2000) and 
the five math proficiencies (conceptual understanding, procedural fluency, problem 
solving or strategic competence, adaptive reasoning, and productive dispositions) 
identified in Adding It Up: Helping Children Learn Mathematics (NRC, 2001). The eight 
Common Core Mathematical Practices are more specific than the process standards or 
the proficiencies and can be applied to the primary grades in unique ways. 

on digital or analog clocks. In Grade 2, children estimate and measure lengths, 
explore the use of  a number line, add and subtract lengths and investigate the 
inverse relationship between the size of  a unit used to measure and the number 
of  units used for the measure, that is, small units require more units to measure 
and large units take a fewer number of  units to measure. In addition, second 
graders work with both time (to the nearest five minutes) and money (solving 
word problems with coins).

Concerning data, kindergartners classify, sort, and count the number of  
objects in categories. First graders represent and interpret data in two or three 
categories and answer questions concerning the total number and how many 
more are in one category than another. Second graders are introduced to 
both bar and picture graphs that report measurement data as well as to many 
different types of  problems.

• Geometry - On the surface, the geometry domain seems to be the same 
across all three grades. However, when analyzed in depth, the domain 
progresses developmentally across the grades and requires students to extend 
their reasoning with shapes. In Kindergarten, children identify and describe 
2-dimensional and 3-dimensional shapes using their specific names. They analyze 
and compare the shapes by identifying similarities and differences along with 
each shape’s unique parts. In addition, they build and draw shapes and compose 
more complex shapes from both 2- and 3- dimensional shapes. In Grade 1, 
students continue the same processes, defining shapes by their attributes but 
also identifying non-defining attributes. They begin to understand fractions by 
partitioning circles and rectangles into halves, fourths, and quarters. In Grade 2, 
students define and recognize shapes by additional language (e.g., angles and 
equal faces), enhance their understanding of  multiplication and area concepts 
by partitioning rectangles into rows and columns of  squares, and continue to 
develop their understanding of  fractions by partitioning circles and rectangles 
into equal parts.

Figure 4: Identifying similarities and differences along with shapes’ unique parts
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1. Make sense of problems and persevere in solving them.

Students in all grades need to be able to solve problems. In the primary 
grades, children should use concrete objects, pictures or illustrations in 
context, and some sort of  diagram to understand the problems. They 
need to be able to interact with their peers and teacher as they think 
about problems. To help children persevere in solving problems, teachers 
need to ask questions that don’t have immediate answers, encourage 
students to model a variety of  solution strategies, and list alternative 
solution pathways that could be used to solve problems. In the 
introduction to the CCSSM, the writers state, “A lack of  understanding 
effectively prevents a student from engaging in the math practices.” This 
is especially clear in this first practice. If  children do not understand the 
operations of  addition and subtraction and their relationship, they cannot 
make sense of  a problem and thus cannot engage in this important math practice.

2. Reason abstractly and quantitatively.

In the primary grades, students begin to represent situations with symbols and use 
alternative forms to describe how the numbers relate to each other. For example, 
kindergartners realize that the decomposition of  the number 15 can be written as  
15 = 10 + 5 and the composition of  the number 15 can be written as 10 + 5 = 15 and 
that both of  these equations state the same relationship. First graders know that they 
can represent a word problem in a variety of  ways. For example, a word problem that 
contains a missing part can be written as either an addition sentence with a missing 
addend and students can “think addition” to find the answer or they can write a 
subtraction equation to find the answer and calculate the difference between the whole 
and the given part. Second graders can mentally break apart two three-digit numbers 
into hundreds, tens, and ones and add or subtract them using a variety of  procedures, 
represent their process, and explain their reasoning.

Figure 5: Encouraging students to model a variety of  solution strategies

“To help children persevere in 
solving problems, teachers need 
to ask questions that don’t 
have immediate answers...”

Figure 6:  Using drawings and objects to form and explain arguments
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3. Construct viable arguments and critique the reasoning of others.

Viable arguments for young children will be substantively different than for older 
students. However, young children can begin to explain their conclusions and ideas 
and communicate them to others using drawings, objects, or diagrams. In addition, 
they can begin to critique the reasoning of  others. Because looking at things from 
the perspective of  others is typically a difficult task for young children, their critiques 
may take different forms as their thinking matures. For example, as a beginning step, 
kindergartners can tell a class puppet why he is counting incorrectly. First graders can 
explain why two shapes are congruent by flipping and matching the shapes and then 
compare their solution to their peers’ responses. Second graders can learn to justify 
their solution to a problem by completing a bar diagram or by discussing all the possible 
ways an equation can be written to find the missing value. 

4. Model with mathematics. 

Beginning as early as Kindergarten, children should learn to ask if  a solution “makes 
sense.” Young children will often respond by simply saying that their answer makes 
sense “just because!” Teachers need to continually probe student responses by asking 
them to use objects or representations of  situations to explain why their answers make 
sense. Teachers should ask questions like “Should a sphere be used to build a tower?” 
or “If  you had ten objects and you took some away, does it make sense to end up with 
more than ten objects?” In addition, contextual problems should be used as often as 
possible so children can connect prior knowledge to the new learning and understand 
how they can model situations using mathematics. As with the first practice, students 
cannot engage in this practice if  they do not understand the mathematical content.

5. Use appropriate tools strategically.

The use of  tools is a common practice in the primary grades. Unfortunately, the 
strategic use of  tools is often not emphasized. For example, rulers are appropriate 
once children can compare lengths indirectly; if  they only can compare directly (as  
the CCSSM emphasize in Kindergarten), the use of  rulers would not be appropriate.  
Tools, such as counters or other manipulatives make sense in many situations;  
however, children need to progress to more graphic tools such as the ten frame, 
the hundred chart, or the part-part-whole bar diagram to begin to see number 
relationships in the base ten system. Technology that includes e-tools, digital math 
stories, and graphing tools can be used easily and appropriately to make sense of  
specific mathematics concepts.

Figure 7: Modeling mathematically in Kindergarten
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6. Attend to precision.

This mathematical practice should be emphasized from the very beginning. The  
use of  accurate vocabulary words help children communicate precisely to others.  
The meaning of  symbols such as the equal sign should be used and understood  
correctly, and calculations should be accurate and efficiently completed. As early as  
Kindergarten, students should use the correct terms for geometry shapes, see the 
equal sign in equations, and become fluent counters as well as adding and subtracting 
within five. In Grade 1, students should understand the meaning of  a symbol that 
designates an unknown in equations written in a variety of  forms, e.g., a = b + c;  
b + c = a; a – b = c; c = a – b. They should also fluently add and subtract within ten. 
In Grade 2, students will expand their vocabulary to include more precise terms for 
measurement and geometry concepts, increase their understanding of  precise language 
involving place value and number properties, and fluently add and subtract within 20. 

7. Look for and make use of structure.

Children in the primary grades are often taught to identify and expand color, shape, 
and number patterns. While this practice involves discerning patterns, it involves much 
more than simply identifying patterns in isolated contexts. “Mathematics is defined as 
the science and language of  patterns. In order for students to learn mathematics, they 
must be involved in a creative, active process which requires them to gather, discover, 
and express facts and ideas about patterns; to read and write in the language of  
patterns; and to employ knowledge of  patterns for various practical purposes” (MSEB, 
1990). Young students need to be able to identify the structures that they see and make  
use of  them as they further their understanding. For example, when kindergartners  
are listing all the ways to compose the number 7, the possible number combinations 
can be pictured and represented so they can see the commutative property,  
e.g., 3 + 4 = 4 + 3. When first graders are analyzing rectangles and squares and 
identifying their similarities, they can begin to understand that squares are special 
rectangles because they have the same defining attributes as rectangles and they are 
special because they have an additional attribute of  sides that are equal in length. 
Similarly, second graders can begin to discern the inverse relationship between the size 
of  units and the number of  units used in a measurement by comparing and recording 
length measurements using different units. 

8. Look for and express regularity in repeated reasoning. 

This mathematical practice presents some challenges for most young children. Typically, 

Figure 8: Using a part-part-whole bar diagram to show number relationships
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teachers in the primary grades emphasize the importance of  repeated procedures (e.g., 
always start with the ones place when you add two digit numbers, regroup when you 
have a big number on the bottom, or when you measure length using a ruler, start at 

the zero). However, this practice is different from simply repeating procedures. 
Instead, it asks students to look for regularity and repetition in their reasoning. 
It requires teachers and students to discuss ideas or procedures that occur with 
regularity, to represent that regularity, and then to make generalizations for 
future use. At the kindergarten level, students can simply acknowledge that when 
decomposing or composing ten and using a ten frame, they always need to identify 
the number of  filled and empty squares and represent that relationship with 
number sentences. At the first-grade level, children can note that as they progress 
down a column on the hundreds board, they are always adding a ten and that 
when they move up the hundreds board, they are always subtracting a ten. Based 
on that regularity, they can then reason and use it to mentally add and subtract.  

At the second-grade level, students can be asked to look for the regularity in the way 
they name fractional parts of  rectangles, circles, and triangles or in the way counting 
coins relates to their knowledge of  counting by tens and fives.

Instructional Approaches and Intentional Teaching Episodes

For clarification, the Standards for Mathematical Content and the Standards for 
Mathematical Practice have been discussed as separate entities in this paper. In reality, 
they must be connected to each other. In fact, the introductory paragraphs to the 
CCSSM state, “Designers of  curricula, assessments, and professional development 
should all attend to the need to connect the practices TO mathematical content 
IN mathematics instruction.” The CCSSM do not prescribe specific instructional 
approaches or descriptions of  intentional teaching episodes. That is left to curricula 
designers. Based on research and our own experiences, the enVisionMATH Common 
Core author team suggests two specific teaching approaches and instructional elements. 
Both are part of  every lesson in the program, and both are based on research and 
results in student learning.

• Problem-Based Interactive Learning (PBIL) 
We know that students learn best when they have opportunities to interact with 
other students and their teachers. These interactions are most effective when 
they are focused on a particular problem and the students know the purpose 
of  their interaction. Most importantly, the problem should be connected to 
students’ prior knowledge and require students to ask what if, to predict, or 
wonder. We believe that problem-based instruction is a method that engages 
students in the math, gives them an opportunity to think, and if  used before the 
math is made explicit, results in mathematics learning. For this reason, we begin 
every lesson with a problem-based interactive learning activity. 

It is important to note what PBIL is not. It is not investigating long problems and 
ignoring the connections to specific mathematics objectives. It is not an easy, 
non-thinking problem; conversely, it is not a problem that is unfocused and so 
open-ended that it would take a long time to solve. It is not only word problems. 
It is not just problem-solving strategies. Rather, problem-based interactive 
learning involves short problems that actively engage students, connect to prior 
knowledge, and allow students to wrestle with the ideas before the concepts  
are explicated.

“Young children will often 
respond by simply saying 
that their answer makes 
sense ‘just because!’”
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Problem-based interactive learning connects directly with the mathematical 
practices outlined by the CCSSM. Quite naturally, the first practice, “Make sense 
of  problems and persevere in solving them,” is one of  the foci in problem-based 
interactive learning. The third practice, “Construct viable arguments and critique 
the reasoning of  others,” especially focuses on interactions that would be 
problem-based. Students who are asked to explain their answers must “justify 
their conclusions and communicate them to others.” If  taught well, most, if  not 
all, of  the mathematical practices will be addressed in problem-
based interactive learning.

Let’s look at an example of  problem-based interactive learning 
that connects the Standards for Mathematical Content with the 
Standards for Mathematical Practice. This lesson is written for 
Grade 1 and is in the enVisionMATH Common Core Teacher’s Edition 
[see Figure 9]. The students have the workmat seen on the right, 
with a picture of  a trampoline divided into two parts down the 
middle, with room to use counters. They will use number cards to 
make this visual into a part-part-whole mat (bar diagram).

This lesson employs many of  the mathematical practices. Children 
are asked to make sense of  problems (#1), reason abstractly and quantitatively 
(#2), explain their reasoning (#3), model their actions by writing an equation 
(#4), use appropriate tools (#5), and discuss their results with precision (#6). 
This lesson also addresses the Standards for Mathematical Content involved in 
the Operations and Algebraic Thinking domain by asking children to use addition 
with doubles to solve a subtraction fact.

• Visual Learning

Visual learning allows students to see math concepts using pictures, models, 
diagrams, graphic organizers, representations, math in real-life contexts, and 
relationships between numbers and ideas. Students who are visual learners and 
English Language Learners especially benefit from visual learning experiences; 
however, we know that visual learning is beneficial to all learners. The 
CCSSM show strong support for visual representation of  problems by stating 
“Quantitative reasoning entails habits of  creating a coherent representation of  
the problem at hand.” 

There are specific requirements for the use of  effective visual learning: 1)  
models must be developmentally progressive, 2) representations, e.g., hundreds 
charts and ten frames, must be used consistently, 3) visual examples should 
be clearly connected to manipulatives, 4) pictures and illustrations are used 
purposefully, and 5) visual examples should often provide step-by-step, focused 
concepts or skills. 

Visual learning is not the use of  models only when a concept is initially taught. 
Visual learning is not representations or pictures only used in primary grades. 
Visual learning is not just something that is found in textbooks or teachers’ ideas; 
instead, students are often required to represent concepts visually as well. 

Specifically for the mathematical practices, visual learning especially helps 
students “reason abstractly and quantitatively” (math practice #2), “model 
with mathematics” (math practice #4) and “use appropriate tools strategically” 

“If taught well, most, if not all, 
of the mathematical practices 
will be addressed in problem-
based interactive learning.”
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Figure 9: A problem-based interactive learning activity
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(math practice #5). In addition, if  concepts are represented over and 
over again and shown intentionally so that children can see a pattern, 
students can “look for and make use of  structure” (math practice #6). 

The diagram to the right is part of  a Visual Learning Bridge in a Grade 1 
text [see Figure 10]. As shown it allows children to see a bar diagram 
that illustrates the relationship between two different addition equations 
using a visual model that is used throughout all grade levels (with some 
variations) to represent addition and subtraction operations. 

The Visual Learning Bridge below is from a Grade 2 text [see Figure 11]. 
As shown, it illustrates the use of  the hundreds board tool and provides 
visuals that help students see patterns.

The Visual Learning Bridge below, also from a second grade text, provides 
visuals that help students identify the structure in multiples of  10, 5, and 2.

Visual learning is an important instructional approach that is evident in every 
lesson. It “steps out the procedures” in some cases. In other lessons, it shows 
the patterns to help students discern the structure in mathematics and use this 
knowledge to solve other problems. 

This paper has discussed the Standards for Mathematical Content as well as the 
Standards for Mathematical Practice as they specifically pertain to the primary 
grades. In addition, effective instructional approaches that result in student 
learning have been suggested. We believe that the CCSSM, if  implemented 
effectively, have a great potential for giving young students the foundation for 
mathematics they need to be successful. Indeed, the CCSSM are an important 
avenue on a “path toward excellence and equity” (NRC, 2009). All of  our 
youngest students deserve the opportunity to reason mathematically and 
receive the best mathematical foundation we can provide.

Figure 10:  Visual learning and quantitative 
reasoning using bar diagrams

Figure 11: Using the hundreds board tool

Figure 12: Identifying the structure of  multiples of  10, 5, and 2
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