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Strategies and Solutions for the Teaching Math
to Young Children Toolkit

A classroom can pose many challenges to using new instructional practices. These challenges
may involve, for example, meeting the needs of different kinds of learners, managing
“roadblocks” to changing teaching practice, and countering the effects that poverty and other
systemic societal problems have on young children. To help you address such challenges, this
companion document provides potential strategies and solutions in the form of frequently
asked questions.

You can consult this companion document throughout your time using the toolkit, while you
are planning to use the key instructional practices and new activities in your classroom or
when you are experiencing challenges.
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Individualizing support and monitoring progress

This section offers strategies related to assessing children’s content proficiency and progress
and using progress monitoring data to plan instruction and support.

What knowledge and skills should I expect children to
demonstrate?

There are five developmental progressions included in the toolkit that show how math
knowledge and skills are typically acquired for children ages 2-6. The Number and Operations
Developmental Progression provides a high-level visual of children’s development that covers
all four modules of the toolkit, and there is an additional progression included in each of the
four modules to provide greater topic-specific detail. The progressions will help you think
about what children in your classroom are able to do and understand. They will support you
in planning for and tailoring instruction, such as by identifying earlier skills to address when
needed or increasing challenges for children when they are ready.

How can I best support children in my class who are at different
levels in the developmental progression I am using to guide
instruction?

Small groups are one of the best ways you can provide specific, tailored support to children.
Using progress monitoring data, you can group children at similar developmental levels so
that you can tailor the complexity of the small-group activity to meet children where they are
on the progression. For example, you can modify an activity by changing the size of the
quantities for different groups or using different visual displays to help signify amount.
Alternatively, you might consider grouping children with others who are more proficient at
particular skills. This provides an opportunity for children who are more proficient to model
skills for others in the group.

Each module in the toolkit includes a small-group activity designed to help you tailor
instruction to children’s learning needs based on your progress monitoring data. In this way,
you will provide the right levels of support and challenge to help children develop their math
skills.

A child is stuck at a particular point in the developmental
progression. How can I help that child move to the next level of
learning?

In early learning, children wrestle with many profound math concepts, which serve as the
foundation of all of our math thinking. These concepts are often abstract, meaning they exist
only in thought or as an idea and not as a concrete experience. Children can build these
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abstract concepts through lots of experiences with concrete objects combined with talking
and thinking about them with knowledgeable adults and other children (as described here in
the toolkit), but they often need substantial time to do so. Patient support for the learning and
thinking that is available to children and plentiful opportunities to try these ideas out in
different situations can help children solidify their thinking so they are ready to construct new
ideas.

When a child appears stuck at a particular concept or skill, it is often useful to check the
developmental prerequisites for that concept or skill using a developmental progression. If
the child understands the earlier concepts and skills well, look for opportunities to build from
there. You can also identify opportunities to link the new content to informal, everyday
knowledge. If the child does not understand the earlier concepts and skills, provide
opportunities for the child to practice and reinforce concepts and skills at the previous level.

The toolkit helps you find solutions to this roadblock by providing developmental
progressions specific to each module. The developmental progressions cover the range of
typical development from ages 2 to 6. You can always move back to earlier foundational ideas
and allow children to strengthen their understanding, which will support their learning and
ability to move forward.

I am already required to give standardized assessments. Can I use
my existing assessments to tailor instruction?

Generally, standardized assessments are designed to provide summative information. That is,
they focus on a limited number of skills and understandings and assess them broadly. Well-
designed summative assessments can provide some insights about children’s development
and skills that can help you tailor instruction, particularly when reviewed before the start of
the school year for children entering the classroom (Baroody & Pellegrino, 2023). If you have
access to detailed student-level assessment data, you can review the assessment to identify
questions that apply to the skills on the developmental progression and student responses to
identify their level. If you have more general student-level or class-level assessment data, you
can use these data to approximate where on the developmental progression to begin or focus.

Standardized assessments often do not provide the level of detail that is useful for making on-
the-spot instructional decisions throughout the school year. For this reason, the toolkit
provides opportunities for ongoing progress monitoring (see the next question).

What if I do not have required assessments, or if the assessments
do not fit well with the skills that are targeted in the
developmental progression?

The toolkit provides information to support your understanding of what children know and
can do relative to the math topic you are teaching, and you can use this information to adjust
your teaching. The classroom activities, Progress Monitoring Logbook, and developmental
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progressions are designed to work together. The developmental progression for each module
indicates typical development of concepts and skills for children between ages 2 and 6. Those
same concepts and skills are the focus of the module’s activities and progress monitoring.

The toolkit provides opportunities for ongoing progress monitoring. The Progress Monitoring
Logbook allows you to update information on each child quickly, as you see their
understanding and ability shift in the daily life of your classroom. Progress monitoring is ideal
for regularly adjusting your instruction to the learning needs of your students. The toolkit
provides opportunities for reflection and planning based on the data you collect.

How do I make time for progress monitoring when I have so many
other tasks I must do each day?

Regularly monitoring the learning of a classroom full of children can seem like a daunting
task, but the information gained is worth the time and effort. Here are a few strategies you
can try to make progress monitoring a regular part of your routine.

e Familiarize yourself with the developmental progressions. Set yourself up for
success by becoming familiar with the skills outlined in the developmental
progressions, particularly those skills that are relevant for the age of the children in
your classroom.

¢ Pick one or two skills to start with. When you first start progress monitoring, you
don’t need to be on the watch for all the skills at the same time. Pick one or two skills
to focus on initially and aim to collect data on that skill for each child over a couple
days. As the routine becomes more familiar, add additional skills to watch for.

e Pick a few children to start monitoring. You can also choose to focus on a few
children in your classroom and make notes on the skills they are demonstrating across
different activities and days. As you become more comfortable with progress
monitoring, it will become easier to observe more children.

¢ Check the alignment between an activity and the developmental progressions.
When planning an activity, note which skills from the developmental progression are
being targeted and focus on monitoring those skills. Each classroom activity in the
toolkit lists the skills and indicators you are likely to observe.

e Make noting observations convenient. Carry a pen and sticky pad in your pocket to
make quick notes about what you see children doing. You can also keep a sheet of
mailing labels on a clipboard nearby and make notes as needed. You can transfer your
notes to the Progress Monitoring Logbook later.

o Share the responsibility with others. For those times when you are actively leading
an activity or children are at different centers across the classroom, enlist the help of
other adults in the room to make notes on the skills the children are developing. It
may be helpful to assign adults to monitor a specific group of children.
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Supporting all learners

In this section, you can find strategies and solutions for creating a learning environment for
all learners and planning activities to meet all learners’ needs.

How do I use the toolkit with multilingual learners?

Research points to many advantages of multilingualism (Bialystok, 2017; Higby et al., 2013).
Speaking multiple languages may offer cognitive and social benefits for math and problem-
solving skills. Multilingual children bring new resources and ideas to your classroom; finding
ways to nurture these assets will benefit all your students.

Some key strategies for supporting multilingual learners are listed below. Some of these
strategies are also useful for children who are struggling with vocabulary development, no
matter their primary language.

Strategies and Solutions Toolkit Companion

Teach anchor vocabulary. As you begin a new area of study, you can take a few
moments to develop a list of key words. For example, module 3 of the toolkit is about
comparing quantities and numbers to one another. Making sure children are familiar with
the phrases, "more than," "fewer than," and "same as" before you start these activities can
help set all your students up for success (Gillanders et al., 2014).

2

Provide sentence stems. “I saw...,” “I remember...,” and “I know ...” are just three
examples of sentence stems that will help multilingual learners share their math thinking
in class discussions. These stems help all children respond in complete sentences.
Familiarizing your students with the stems will help them focus on what they want to say
rather than thinking about how to formulate a response (Gillanders et al., 2014).

Incorporate visuals and manipulatives. All children benefit from multiple, aligned
forms of input as they are learning (Francis et al., 2006; Moschkovich, 2012). For example,
module 3 encourages you to always include a visual representation of the quantity
whenever you introduce a written numeral. Visual examples to support whatever topic
you are teaching are good for everyone’s learning. When you have visuals, you can also
point and use gestures to help children associate the math words they are learning with
their meaning. It can be fun and helpful to act out new words together, and you can even
point to your own head when you are describing your thinking! Similarly, encouraging
children to use physical manipulatives, such as pom-poms, or their own fingers to
communicate their answers can also reduce any language barriers.

Use layered questioning. By varying the type of questions you ask and the responses
they require, you can make it easier for everyone to participate (Francis et al., 2006). For
example, you can ask for a gestured response, as in “Can you point to the bigger set?” You
can ask a yes or no question, such as “Is this more than three?” You can offer an either/or
question, like “Which is smaller, seven or five?” And you can provide open-ended
questions such as “How did you see that there were four here?” By consciously varying



the types of responses children must provide, you will include children whose English
language skills are still developing in your math discussions.

How can I help children who are blind or have low vision
understand the math?

Much of the typical curriculum in an early childhood classroom is conveyed visually. Pictures
in books; charts and lists; and displays that show colors, numerals, letters, and so on are key

ways information is shared. Children who are blind or have low vision bring specific learning
needs that require adaptations in teaching.

o Emphasize opportunities to learn through experience. When visual information is
limited, children learn best when they can directly interact with content, through their
hands and all their other senses (Jones et al., 2006; Mackowski et al., 2023). Provide time
for sensory exploration and expect that children with low vision or blindness will need to
construct their understanding of a new object from the “parts” to the “whole.” For
example, if they cannot see that there are three apples, they may need to feel them one by
one to get a sense of “three-ness.”

e Talk about the nonverbal behaviors of others. If children have low vision, they miss a
lot of information about what other children are doing and many of the cues to how they
are feeling or what they are thinking about. Experts recommend using language to make
them aware of the behaviors, gestures, and expressions of others. This gives children with
low vision access to information they can use to understand and participate in the activity
(Hoffman, 2017). For example, you might say “Sarah is raising four fingers. Is this the
correct number of objects?”

How can I help children with hearing loss understand the math?

Young children with hearing loss face many challenges in an early childhood classroom.
Teachers can use strategies to help children with hearing loss manage challenges such as
focusing on particular sounds in speech, screening out distracting background noise, and
following verbal instructions. Teachers may also need to provide extra help so these children
can develop their speech and grammar. Below are a few strategies experts recommend for
making your classroom a more supportive learning environment for children with hearing
loss.

e Create a good listening environment. Consider turning off fans or other background
noises that can be silenced so children can more easily focus their listening. Make sure a
child with hearing loss is sitting where they can see you and your face very clearly so they
can use their vision to complement their hearing. Consider using a classroom
amplification system if needed (Guardino & Antia, 2012; Katz & Schery, 2006).
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Make it easier for children to pay attention and understand. Flick the lights or use a
gentle touch to get children’s attention before giving instructions. Directly show your
students who is talking and repeat or rephrase what is said (Katz & Schery, 2006).

Use visual cues and aids. Use charts, lists, and diagrams to remind children of classroom
routines. Include demonstrations and experiences to help children learn rather than
relying on spoken information alone (Katz & Schery, 2006).

How might I create a classroom where all children feel that they
belong and see themselves as learners?

All early childhood teachers want their classrooms to be accepting places where children
from different backgrounds can thrive. Below are a few strategies you can use to make sure
your students feel that they belong. There is not a strong research base investigating the
association between implementing these practices and student learning. However, they are
recommended by organizations devoted to improving the quality of early childhood
education and are informed by research on how children learn, including the social context
of learning and development (e.g., National Association for the Education of Young Children
[NAEYC], 2019).

Strategies and Solutions Toolkit Companion

Consciously reflect on your interactions with each child. Teachers are human beings,
and human beings make judgments. Many of these judgments are helpful-even
lifesaving—but others can blind us to better possibilities. By consciously reflecting on your
interactions with each of your students, you can increase your awareness of each
student’s positive attributes and foster supportive reciprocal interactions with all students
(NAEYC, 2019).

Incorporate stories that depict a wide range of backgrounds and experiences.
Children’s literature is a wonderful early childhood classroom resource. When you use
books that show children and families from many different backgrounds, you help create
an open and welcoming environment where differences are celebrated and all children
feel welcome (Wright, 2021). The toolkit includes lists of children’s books that are good for
teaching math and reflect a variety of home contexts and languages.

Create activities that recognize each child as a valued member of the class.
Encouraging your students to share things about themselves and their families with their
peers helps to create community. By supporting children to explicitly share about
themselves in your classroom, you send the message that their differences are valuable
(NAEYC, 2019).

Be explicit about the ways your classroom routines are designed to make things
“fair,” and be sure no one is left out. For example, if you have a child count how many
children are present each day, you might keep track of whose turn it is to count with a
posted list that includes everyone’s name. You can talk about the list and whose turn it is



each day before counting. Conversations about including everyone are good for classroom
life and help children develop the skills to talk about belonging (DeHaney et al., 2021).

Addressing time and resource constraints

This section provides strategies to address common concerns related to time and resource
constraints.

The school is on a limited budget and cannot afford to purchase
many classroom materials or games. How can I use the resources I
have to teach math effectively?

Strategies for teaching math to young children often focus on embedding math in everyday
activities, such as counting the number of children at a center. Look for opportunities to think
mathematically with children about the classroom activities and routines, which is a cost-
effective way to embed math in meaningful contexts and help children learn.

When you do have an opportunity to spend some money, try to select materials you can
adapt for many different activities as well as for children at different developmental levels.
Blocks, connecting cubes, and tools for writing and drawing are good choices. You can also
take advantage of resources in nature (like rocks) and libraries (books and sometimes other
materials).

Sometimes, families can help you create collections of small objects, such as jar lids or
buttons. These materials can be helpful for teaching math because young children benefit
from concrete examples as they learn, for example, how many “three” is and how it
compares to “seven.”

Regardless of your school’s budget, the activities in this toolkit rely on simple materials.
Often, all you will need is access to paper and a printer.

I do not have my own space because multiple classes use the same
rooms throughout the day. How can I create an environment that
will support children’s math learning?

When a designated space is not available, it is useful to have a combination of flexible,
portable, space-saving materials and to use routines to help structure the day and manage
transitions.

A mobile cart with baskets and bins to hold materials may offer some solutions. Having
different containers to hold materials you regularly use at different times of the day creates
some predictability for children. A cart might also hold group projects from one day to the
next, so children experience working with a set of materials over time. You may also find it
useful to select a set of materials from a larger collection and replace them as needed—a
strategy that works well with books. Using songs and stories as you move through the day is
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another way to remind your students of how the day is structured and cue them to the next
set of activities.

This toolkit includes the use of flexible, portable, and space-saving materials. Suggestions for
materials are limited to items you can easily pack up and move. You can use many of the
suggested materials to teach multiple math topics as well.

I am told it is important to provide environments that are rich in
literacy, science, art, and math. It is difficult to keep all subjects in
mind at all times. How can I make it easier to address multiple
content areas?

A common approach to making sure you address all subject areas is to teach them on a
rotating schedule. But you can also plan a single activity that bridges subject areas, such as
using a children’s book (literacy) about weather (science) that includes numbers (math).

Each module in the toolkit includes a Math Stories resource with a list of suggested books to
help children explore the math topic. These rich pieces of children’s literature can help you
address language and literacy, social studies, or other subjects at the same time you are
teaching math. The lists also suggest ideas for getting the most out of each story.

Teaching math

This section offers strategies and solutions related to other frequently asked questions from
teachers about using evidence-based math practices.

What types of open-ended questions are most effective for getting
young children to think mathematically?

Open-ended questions cannot be answered with a simple yes or no and may not have one
right answer. Instead, they offer opportunities for different ways of thinking or reasoning.
Such questions often begin with “what,” “how,” or “why.” After children provide one
answer, it may make sense to ask if there is another way to think about it. For example, you
might ask “Why do you think we need two more chairs at this table?” and “How did you
figure out that we would be able to fit these in one container?”

Many of the key instructional practices you will learn and use throughout the toolkit focus on
using open-ended questions to inspire math thinking and discussion in your classroom. Also,
the instructions for the activities in each module often include specific open-ended questions
in the “suggested teacher language” for each step. Some additional examples of open-ended
questions are in the table below.
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Examples of open-ended questions

How are these the same/different?

How did you know that two of the jump ropes are already on the playground?

What can we do to make sure that each child has the same number of crayons?

How can we make sure there are enough muffins for everyone?

Why do you think this is too many forks?

What can we use to figure out how many bags we need?

How else can you show how many there will be tomorrow?

How does this 5-frame show how many are left?

Source: Frye et al. (2013).

Parents may wonder why their children are playing games in
school. How can I help them understand how play can advance
children’s learning?

Play is a powerful and natural medium for young children’s learning, especially when
teachers choose and design games that focus on important concepts and skills. It is always a
good idea to be aware of the specific learning goals for each game you use. That way, you can
clarify the purpose to parents when necessary as well as ensure the game has educational
value for the children.

This toolkit identifies the children’s learning goals for each math routine, small- and large-
group activity, and game so you can be clear about how each activity supports children’s
math learning.

I want to provide a strong math foundation for my children, but I
am not really comfortable with math myself. How can I help
children learn to feel good about doing math?

This toolkit is designed to build your understanding of the math content and provide you with
instructional practices and math activities that are simple to understand and use with
children. New in-class activities are generally introduced one at a time so you can focus on the
new instructional practices before moving on. Pacing yourself in this way may help you gain
confidence in using the practices and activities in your classroom. The toolkit also includes
resources that help you do “math in place” by integrating math into regular classroom
activities or familiar situations. Integrating math into activities that you are already
comfortable engaging your class in can also help you build confidence in your ability to
support math learning.

Consider working through this toolkit with colleagues and using the scheduled “check-in
meetings” as opportunities to talk about your own discomfort. Many teachers of young
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children are unsure when it comes to math teaching, and hearing how others have managed
this issue can be encouraging. The check-in meetings throughout the modules are designed to
help you work together to address the ways that math teaching practice can be challenging.

How can I maintain order in the classroom when breaking the class
into small groups?

To help small groups run smoothly, you can group children intentionally to avoid social
conflicts, create centers that cater to children’s interests, and use support from other adults
when possible. You can try a round-robin approach in which all children are assigned to
different centers or activity areas (which can be run without adult supervision) while you
work with one small group at a time.

In addition, the toolkit helps you find solutions to this roadblock by providing games children
may eventually do without adult assistance. Each module includes a game related to the math
topic. These games often involve cards, like Concentration, or a gameboard, like Bingo, but
they feature quantities and representations that support your math teaching. You will need to
teach children how to play the first time (when you establish the “rules”), but with practice,
children, especially older ones, may be able to play without immediate assistance. A game can
thus be a center while you work with another small group.

Are the recommendations that informed the toolkit grounded in
research and evidence?

The toolkit is based on the What Works Clearinghouse (WWC) practice guide Teaching Math to
Young Children. The WWC is a trusted source that focuses on reviewing and assessing
research to answer the question “What works in education?” The WWC produces practice
guides to summarize evidence-based recommendations for educators to improve student
outcomes.

The Teaching Math to Young Children practice guide was developed by a national panel of
early childhood experts and based on years of research. The panel rates each teaching
recommendation in the guide according to the level of evidence (minimal, moderate, or
strong) that supports its effectiveness to improve student outcomes.

The four recommendations for these professional learning resources, and their associated
levels of evidence, are in the table below.

Note that the practice guide specifies that “a minimal evidence rating does not indicate that
the recommendation is any less important than other recommendations with a strong or
moderate evidence rating” (Frye et al., 2013, p. 4). All recommendations included in this
toolkit are supported by studies with positive effects. The studies supporting
recommendations with a minimal evidence rating included a combination of practices, and it
was impossible to attribute the effectiveness to any individual practice or to know that the
only difference between groups was a given practice.
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https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/early_math_pg_111313.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/early_math_pg_111313.pdf

For more information on the rating system and the different levels of evidence, please refer to
the full practice guide.

Level of evidence for Teaching Math to Young Children recommendations

Recommendation Level of evidence
Teach number and operations using a developmental progression. Moderate
Dedicate time each day to teaching math and integrate math instruction Minimal

throughout the school day.

Use progress monitoring to ensure that math instruction builds on what each | Minimal
child knows.

Teach children to view and describe their world mathematically. Minimal

Note: The toolkit does not include recommendation 2: Teach geometry, patterns, measurement, and data analysis using a
developmental progression. Instead, the resources focus exclusively on number and operations to help you build a robust
understanding of this topic.

Why does the toolkit focus on number and operations?

Early experience with number and operations sets a strong foundation for lifelong math
learning. The toolkit focuses exclusively on number and operations to help you build a robust
understanding of this content. Toolkit developers selected this content area of focus because
it has the strongest evidence of effectiveness in the Teaching Math to Young Children practice
guide (moderate evidence) and aligns with the content teachers will teach at the beginning of
the school year. While the content focus is number and operations, you will also learn key
instructional practices that apply across all math teaching.

If you access the full WWC practice guide, you will find it also includes a recommendation to
“teach geometry, patterns, measurement, and data analysis using a developmental
progression.” The practice guide suggests implementing this recommendation together with
the other four to support young children as they learn math. Educators are encouraged to
review and use instructional practices from the Teaching Math to Young Children practice
guide to teach children geometry, patterns, measurement, and data analysis.
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