
PRE-KINDERGARTEN MATHEMATICS  
Overview: 

The preschool/pre-kindergarten population includes children between at least 2 years, 9 months 

until they are kindergarten eligible. A majority attend programs in diverse settings––community-

based early care and education centers, family child care, Head Start, and public preschools. 

Some children do not attend any formal program. These standards apply to children who are at 

the end of that age group, meaning older four- and younger five-year olds.  
 

In this age group, foundations of mathematical understanding are formed out of children’s 

experiences with real objects and materials. The standards can be promoted through play and 

exploration activities, and embedded in almost all daily activities. They should not be limited to 

“math time.” The standards should be considered guideposts to facilitate young children’s 

underlying mathematical understanding.  
 

In preschool or pre-kindergarten, activity time should focus on two critical areas: (1) developing 

an understanding of whole numbers to 10, including concepts of one-to-one correspondence, 

counting, cardinality (the number of items in a set), and comparison; (2) recognizing two-

dimensional shapes, describing spatial relationships, and sorting and classifying objects by one 

or more attributes. Relatively more learning time should be devoted to developing children’s 

sense of number as quantity than to other mathematics topics.  

 (1) These young children begin counting and quantifying numbers up to 10. Children 

begin with oral counting and recognition of numerals and word names for numbers. Experience 

with counting naturally leads to quantification. Children count objects and learn that the sizes, 

shapes, positions, or purposes of objects do not affect the total number of objects in the group. 

One-to-one correspondence with its matching of elements between the sets, provides the 

foundation for the comparison of groups and the development of comparative language such as, 

more than, less than, and equal to.  

 (2) Young children explore shapes and the relationships among them. They identify the 

attributes of different shapes including the length, area, weight by using vocabulary such as: 

long, short, tall, heavy, light, big, small, wide, narrow. They compare objects using comparative 

language such as: longer/shorter, same length, heavier/lighter. They explore and create 2- and 3-

dimensional shapes by using various manipulative and play materials such as: popsicle sticks, 

blocks, pipe cleaners, and pattern blocks. They sort, categorize, and classify objects and identify 

basic 2-dimensional shapes using the appropriate language.  
 

Counting and Cardinality  
 • Know number names and the counting sequence.  

 • Count to tell the number of objects.  

 • Compare numbers.  

Operations and Algebraic Thinking  
 • Understand addition as putting together and adding to, and understand subtraction as  

 taking apart and taking from.  

Measurement and Data  
 • Describe and compare measurable attributes.  

 • Classify objects and count the number of objects in each category.  

 • Work with money.  

Geometry  
 • Identify and describe shapes (squares, circles, triangles, rectangles).  

 • Analyze, compare, create, and compose shapes.  
Based on the Massachusetts Curriculum Framework for Mathematics, March 2011 by the Massachusetts Department of Elementary and Secondary Education.



 

Standards for Mathematical Practice: Pre-Kindergarten Explanations and Examples 

Standards Explanations and Examples 

Students are expected to: The Standards for Mathematical Practice describe ways in which students ought to engage with the 

subject matter as they grow in mathematical maturity and expertise. 

PK.MP.1. Make sense of 

problems and persevere in 

solving them. 

Pre-Kindergarten students may use concrete objects or pictures to help them conceptualize and solve 

problems. They may check their thinking by asking themselves, “Does this make sense?” or they 

may try another strategy. 

PK.MP.2. Reason 

abstractly and 

quantitatively. 

Pre-Kindergarten students begin to recognize that a number represents a specific quantity. Then, 

they connect the quantity to written symbols.  

PK.MP.3. Construct viable 

arguments and critique the 

reasoning of others. 

Pre-Kindergarten students construct arguments using concrete referents, such as objects, pictures, 

drawings, and actions. They also begin to develop their mathematical communication skills as they 

participate in mathematical discussions involving questions like “How did you get that?” and “Why 

is that true?”  

PK.MP.4. Model with 

mathematics. 

Pre-Kindergarten students experiment with representing problem situations in multiple ways 

including numbers, words (mathematical language), drawing pictures, using objects, acting out, 

making a chart or list. Students need opportunities to connect the different representations and 

explain the connections.  

PK.MP.5. Use appropriate 

tools strategically. 

Pre-Kindergarten students begin to consider the available tools (including estimation) when solving 

a mathematical problem and decide when certain tools might be helpful.  

PK.MP.6. Attend to 

precision. 

Pre-Kindergarten students begin to develop their mathematical communication skills. 

PK.MP.7. Look for and 

make use of structure. 

Pre-Kindergarten students begin to discern a pattern or structure (i.e., abab patterns). 

PK.MP.8. Look for and 

express regularity in 

repeated reasoning. 

 



Mathematics Standards: Counting and Cardinality 

Pre-Kindergarten (older 4-year-olds to younger 5-year-olds) 

Know number names and the count sequence 

PK.CC.1. Listen to and say the names of numbers in meaningful contexts.  

 

PK.CC.2. (Begins in kindergarten.)  

 

PK.CC.3. Represent a number of objects with a written numeral 0 – 5 (with 0 representing a count of no objects). 

 

Count to tell the number of objects 

PK.CC.4. Understand the relationship between numerals and quantities to 10. 

a.  When counting objects, say the number names in the standards order, pairing each object with one and only one number name 

and each number name with one and only one object from a variety of cultural contexts, including those of Montana American 

Indians. 

b. Understand that the last number name said tells the number of objects counted.  The number of objects is the same regardless of 

their arrangement or the order in which they were counted. 

c. Understand that each successive number name refers to a quantity that is one larger.  

 

PK.CC.5. Count to answer “how many?” questions about as many as 10 things arranged in a line, a rectangular array, or a circle, or as 

many as 5 things in a scattered configuration; given a number from 1-10, count out that many objects from a variety of cultural contexts, 

including those of Montana American Indians. 

Compare numbers 

PK.CC.6. Identify “first” and “last” related to order or position. 

PK.CC.7. (Begins in kindergarten.)  

 

 

Mathematics Standards: Operations and Algebraic Thinking 
Pre-Kindergarten (older 4-year-olds to younger 5-year-olds) 

Understand addition as putting together and adding to, and understand subtraction as taking apart and taking from 
PK.OA.1. With support and prompting, demonstrate an understanding of addition and subtraction by using objects, fingers, and 

responding to practical situations (e.g., if we have 3 apples and add 2 more, how many apples do we have in all?).  

 

PK.OA.2. (Begins in kindergarten.) 

PK.OA.3. (Begins in kindergarten.) 

PK.OA.4. (Begins in kindergarten.) 

PK.OA.5. (Begins in kindergarten). 

 

Mathematics Standards: Number and Operations in Base Ten 
Pre-Kindergarten (older 4-year-olds to younger 5-year-olds) 

Work with numbers 11-19 to gain foundations for place value 

PK.NBT.1. (Begins in kindergarten). 

 



Mathematics Standards: Measurement and Data 
Pre-Kindergarten (older 4-year-olds to younger 5-year-olds) 

Describe and compare measurable attributes 

PK.MD.1. Recognize the attributes of length, area, weight, and capacity of everyday objects using appropriate vocabulary (e.g., long, 

short, tall, heavy, light, big, small, wide, narrow).  

Classify objects and count the number of objects in each category 

PK.MD.2. Compare the attributes of length and weight for two objects, including longer/shorter, same length; heavier/lighter, same 

weight; holds more/less, holds the same amount.  

PK.MD.3. Sort, categorize, and classify objects by more than one attribute.  

 

PK.MD.4. (Begins in kindergarten.) 

 

 

Mathematics Standards: Geometry 
Pre-Kindergarten (older 4-year-olds to younger 5-year-olds) 

Identify and describe shapes (squares, circles, triangles, rectangles, hexagons, cubes, cones, cylinders, and spheres) 

PK.G.1. Identify relative position of objects in space, and use appropriate language (e.g., beside, inside, next to, close to, above, below, 

apart).  

PK.G.2. Identify various two-dimensional shapes regardless of their size. 

PK.G.3. (Begins in kindergarten.) 

Analyze, compare, create, and compose shapes 
PK.G.4. Analyze, compare, and sort two- and three-dimensional shapes and objects of different sizes, using informal language to describe 

their similarities, differences, and other attributes (e.g., color, size, shape).  

PK.G.5. Create and represent three-dimensional shapes (ball/sphere, square box/cube, tube/cylinder) using various manipulative materials 

(e.g., popsicle sticks, blocks, pipe cleaners, pattern blocks, clay). 

PK.G.6. (Begins in kindergarten.) 

 


