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Early Mathematics
Mathematics is used in everyday life—every day, we engage in some form of mathematical 
thinking. Mathematical knowledge begins developing during the preschool years, when young 
children demonstrate natural curiosity for mathematics as they interact with their environments. 
Children engage in many activities that support the development of mathematical thinking: 
they compare quantities, find patterns, create towers with blocks, and share objects with others 
(National Association for the Education of Young Children, & National Council of Teachers 
of Mathematics [NCTM] 2002/2010). These activities allow children to develop the ability to 
perceive, describe, and reason mathematically. Children’s natural curiosity enables them to 
acquire considerable numerical knowledge and other aspects of mathematics before they 
enter kindergarten (NCTM, 2013).

Developing mathematical skills during preschool and the primary elementary years is important 
because the mathematical knowledge that pre-K students and kindergarteners acquire lays 
the foundation for mathematics in intermediate elementary, middle, and high school years 
(Duncan et al., 2007; National Mathematics Advisory Panel, 2008). Not only is early mathematics 
knowledge predictive of later mathematics achievement, it is also predictive of reading ability. 
Foundational skills for numbers and operations may set the stage for developing reading skills 
(Frye et. al., 2013). Early mathematics learning is therefore critical for students’ future learning 
and overall academic achievement.

In the United States, many young children lack the opportunity to acquire math skills needed 
for academic success. Differences in mathematical knowledge and skills are evident by the 
time children enter school. Young children who begin school with relatively low levels of math 
knowledge tend to progress more slowly in math and fall further behind their peers as they 
progress in school (Frye et al., 2013). This puts children at a disadvantage for excelling in math 
during later years (Denton & West, 2002).

Fortunately, these challenges can be addressed with developmentally appropriate instruction 
that (a) engages children’s curiosity and interest; (b) is combined with teaching practices that 
are founded on a solid understanding of mathematics; and (c) is intentionally designed and 
scaffolded to support student success (National Council of Teachers of Mathematics [NCTM, 
2013]. Such environments help children develop confidence in their ability to understand and 
use mathematics and support the development of dispositions such as curiosity, imagination, 
and inventiveness, which contribute to students’ future success (NCTM, 2013).

NCTM recommends that educators actively introduce mathematical concepts, methods, and  
language by utilizing developmentally appropriate experiences that are grounded in research- 
based teaching strategies (2013). Educators should guide children in communicating mathematically 
and connecting mathematical concepts to other subjects and to everyday experiences.
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Effective mathematics instruction in early childhood education focuses on big ideas, including 
number and operations, geometry, algebraic reasoning, and measurement (Frye et. al., 2013; 
NCTM, 2013). The Institute of Education Sciences recommends that mathematics instruction 
(a) establish number and operations as foundational content areas for children’s math learning, 
(b) teach other content areas, including geometry, patterns, measurement, and data analysis, 
(c) include progress monitoring to inform instruction, and (d) support students in describing 
their world mathematically.

Developmentally-Appropriate Number and Operations Instruction
Understanding numbers and basic mathematical operations is the foundation for learning 
mathematics (Frye et. al., 2013). Developing number sense involves understanding quantities; 
making comparisons such as more, less, larger and smaller; using symbolic representations of 
quantities (e.g., 5 means five); and ordering numbers. In teaching these skills, teachers should 
provide opportunity for students to subitize collections (instantly recognize the quantity of small 
sets), practice counting, compare magnitude of collections, and use numbers to quantify collections 
and objects. Then, teachers should introduce solving arithmetic problems (Frye et. al., 2013).

Instructional sequences in Imagine Math provide lessons in foundational skills, such as cardinality 
and number sense, prior to exposing students to more complex math concepts and operations. 
In developing number sense, pre-K lessons teach children numbers and counting (e.g., one-to-
one correspondence); how to compare quantities; beginning number composition skills; and 
ordinal numbers. Older students further explore numbers and operations with counting, making 
comparisons, rounding numbers, and composing and decomposing numbers. Then, they engage 
in lessons that teach basic operations such as addition and subtraction.

Imagine Math visually represents mathematical concepts in all lessons. For students in grades 
PreK–2, instructional sequences introduce concepts using concrete, representational, and abstract 
models. For example, in learning number and cardinality, kindergarten students are shown 
a word problem represented through winsome imagery before moving to symbolic models 

Visualization of mathematic concepts for Pre-K
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such as circles or squares. Then, they progress to numeric equations. As students advance 
in early elementary grades, Imagine Math lessons continue to present concepts visually with 
spiraled instruction to build mastery toward symbolic processing. For example, after students 
learn new concepts, they complete activities that extend learning in new applications. To en-
gage students in acquiring critical foundational mathematics skills, Imagine Math introduces 
engaging characters in a game-like, digital environment that truly motivates. These characters 
not only support cognitive engagement with the program by doing math with students, but 
also serve as inspiring examples for young learners. For example, Imagine Math’s female main 
character, Ruby, aspires to be an engineer when she grows up.

3

Visualization of mathematic concepts for grade K Motivation for young learners grades PreK-2

Developmentally-Appropriate Geometry, Patterns, Measurement, 
and Data Analysis Instruction
Early mathematics instruction covers more than numbers and operations. Young children also 
need to learn about geometry, patterns, measurement, and data analysis (Frye et. al., 2013). 
Specifically, the Institute of Education Sciences recommends that young children are taught to 
recognize, compose, and decompose shapes; identify patterns and extend, correct, and create 
new patterns; use formal and informal methods to make measurement comparisons; and to 
understand graphical representation of information.

The Imagine Math PreK-2 curriculum consists of foundational learning sequences that develop  
simultaneously, such as whole numbers, problem solving, geometry, measurement, and 
algebraic reasoning. These sequences follow a spiraled structure, meaning that each topic 
within a sequence builds directly upon the previously learned content in a continuous way. 
Previously studied material is consistently revisited with increasing complexity and connections 
to the new learning. This allows for a gradual deepening of knowledge of geometry, patterns, 
measurement, and data analysis that is carefully woven together.
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As instructional sequences follow the spiraled structure, mathematical concepts are woven 
together, rather than learned in isolation. Program lessons alternate between numbers and 
operation, word problems, geometry,  
patterns, measurement, and data analysis. 
The geometry, measurement, word problem, 
and algebra lessons all provide application 
opportunities for concepts studied, which 
makes the curriculum feel coherent and 
increases understanding and fluency with 
mathematics. For example, in second grade 
lessons, the curriculum begins with the study 
of addition and subtraction within 10. After 
completing a few lessons on numbers  
1 through 9, students are presented with  
lessons from other sequences (such as  
geometry and measurement), all reinforcing 
and deepening their understanding of  
addition and subtraction within 10.

During lessons, students engage in fun learning 
activities that build foundational knowledge 
and align with research recommendations of 
effective instruction. For example, to identify 
shapes, students engage in activities set in 
outer space. Students are taught squares, 
circles, triangles, and rectangles, then must 
select specific shapes from objects floating 
in a spaceship. Continuing the outer space 
theme, students learn to extend patterns as 
they are prompted to complete the red/blue 
pattern of lights on a spaceship. Measurement 
is taught using formal and informal methods 
to make comparisons. For example, students 
compare the length of streams using sections 
of a raft. Finally, students learn about graphical 
representation by interacting with colorful 
monsters who pop balloons on a pictograph. 
Students are prompted to count the number 
of balloons each monster popped and to add 
the total for all balloons popped.

Identifying squares, triangles and rectangles

Identify pattern and extend

Measuring length with different units
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Monitor Students’ Progress to Tailor Instruction and Build on What 
Students Know
Monitoring student performance is essential for adjusting instruction to meet students’ needs. 
Before teachers can create instructional plans for students, they need to assess students’ current 
math knowledge (Frye et. al., 2013). With assessment data, teachers can plan instruction that 
is tailored to meet each child’s needs. Assessing students’ performance should be ongoing to 
inform instructional adjustments and focus, so teachers should monitor students’ progress 
against instructional goals.

In Imagine Math, students are exposed to mathematic concepts before being assessed.  
The purpose of this is to engage students with fun learning activities, as well as provide the 
opportunity to learn how to interact with the program and instruction before testing begins. 
When students begin the program, they learn to click and drag; then they navigate to different 
areas on the instructional map, immediately engaging students in enjoyable interactions. Once 
students have completed introductory activities, all students begin the program with Benchmark 
1, which places them in appropriate grade-level lessons based on their performance.

As students engage with Imagine Math, instruction adjusts to their performance. For example, 
within each lesson, immediate, adaptive, and instructive feedback occurs when students answer 
math problems incorrectly. Incorrect responses immediately place students in instructional 
sequences that include more demonstration and scaffolded support in order to increase students’ 
understanding of the topics. Students then engage with step-by-step instruction that helps 
them correct potential errors. If students make errors at intermediate steps, additional feedback 
is provided at the point of error to reduce the chance that students will develop misconceptions. 
This research-based, adaptive approach leads to increased student engagement while reinforcing 
the skills and strategies the student is learning.

Teachers can easily monitor students’ performance from the teacher dashboard. Using the 
dashboard, teachers can access the Standards Mastery and the Student Progress reports to 
see how far students have progressed in their lessons and how students are performing on 
mastering learning standards. These reports help teachers continually monitor student learning 
and adjust instruction to meet students’ needs.

Additionally, Imagine Math includes benchmark assessments for gauging student progress 
when learning mathematics. Students take Benchmark 1 when they begin using Imagine 
Math, while Benchmarks 2 and 3 are assigned by teachers or a school administrator. These 
benchmark tests consist of three sub-tests covering (a) counting, cardinality, and numbers in 
Base 10, (b) addition and subtraction, and (c) geometry, measurement, and data. Each sub-test 
is adaptive based on students’ rostered grade-level and their performance on the benchmark 
tests. Imagine Math Benchmark Reports provide teachers with a Quantile® framework score 
that allows them to track student growth across the school year.
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Support Students in Describing Their World Mathematically
Teachers can increase students’ curiosity and interest in learning mathematics by teaching 
children to view their world mathematically. Using both formal and informal methods to link 
mathematical concepts and vocabulary to everyday experiences helps children understand the 
importance of mathematics in their daily lives (Frye et. al., 2013). Specifically, teachers should begin 
making informal connections to mathematics by using words familiar to students such as “more” 
and “all together.” Then, they can progress to introducing and using mathematics vocabulary 
such as “plus” and “equals.” When teaching math vocabulary, instruction should be explicit in 
linking students’ informal knowledge with mathematic vocabulary.

Imagine Math inspires interest in learning by showing students that math is all around them. 
Students enter an engaging digital world that allows them to explore math in various real-world 
contexts, like playgrounds, farms, and neighborhoods. In these real-world contexts, students 
interact with program characters as they complete math lessons. In the depicted example of 
commutative property, Mr. Vega is telling a story about his trip to Africa and a mysterious game 
that he came across. Then, Oliver, Ruby and Maya, with help from students, work to understand 
what it means. These contextualized lessons help young children to see math as part of their 
world instead of an isolated subject.

Within Imagine Math lessons, characters introduce the language of mathematics by teaching 
new skills and vocabulary. For example, when learning length, characters explicitly teach what 
length is, how to identify length, and guide students in practicing identifying length for objects 
shown. To make learning new vocabulary fun, songs are integrated with instruction to solidify 
conceptual understanding and support the comprehension of new vocabulary. Concepts and 
vocabulary are then reinforced with spiraled instruction that helps ensure understanding and 
correctly utilize math vocabulary.

Commutative property and expressions in real world contexts

Imagine Math lessons are intentionally designed to integrate mathematic vocabulary with 
mathematic symbols and everyday contexts. When young children are learning vocabulary 
words like “addend” and “sum,” the vocabulary is included with numeric equations to reinforce 
appropriate academic vocabulary associated with mathematical operations. Students are 
consistently supported in learning and using the language of math, as well as in understanding 
how math connects to daily life.
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Conclusion
Early learners must acquire foundational math skills to be prepared to learn more advanced 
mathematics. Imagine Math PreK–2 is intentionally designed to provide developmentally- 
appropriate instruction in numbers and operations, geometry, patterns, measurement, and 
data analysis. The program includes benchmarking assessments to monitor growth, as well 
as performance-driven feedback with instructional support to ensure students experience 
success when learning math. Throughout all lessons, mathematics is contextualized to help 
students understand that math is everywhere in their environments and relevant to their 
daily lives. The colorful, age-appropriate environments and fun, engaging characters make 
learning math fun for all early learners.
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