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Abstract
Science instruction is a critical aspect of early learning. Teachers can support young children’s learning about scien-
tific concepts through the use of the Universal Design for Learning (UDL) framework, which is a proactive approach
to instructional planning that helps ensure success for all learners. This teaching techniques article offers preschool
teachers practical solutions for implementing in the UDL framework for science instruction in their classrooms.
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Universal Design for Learning (UDL) in Inclu-
sive Preschool Science Classrooms

Ms. Rosa teaches in an inclusive pre-kinder-
garten classroom and is currently teaching a
unit on insects. Ms. Rosa wants to ensure
that she captures the interest of all learners in
her classroom and that she presents the con-
cepts in a manner that leads to young children
learning. In order to achieve this, she is using
the Universal Design for Learning framework as
she designs the instructional activities for this
learning unit.

Science instruction is vital in the early child-
hood classroom and about a quarter of instruc-
tional time in the preschool classroom is spent
on science-related tasks (Piasta et al., 2014)
such as observing the world around them and
solving problems (Dilek et al., 2020). The Na-
tional Science Teaching Association (NSTA;
2014) published a position statement that sup-
ports the importance of teaching young children
scientific concepts; common preschool science
concepts include the human body, living and
nonliving things, physical attributes of objects,
and space (Guo et al., 2015). In the NSTA
statement, they assert that young children can
learn about the world around them through a
variety of formal and informal instruction that
focuses on providing opportunities for experi-
ential learning. In this article, we offer practi-
cal suggestions for supporting young children in
learning science concepts through the use of the
Universal Design for Learning (UDL) frame-
work.

Universal Design for Learning

Universal Design for Learning is a framework
for developing instruction in the classroom
through intentional and proactive planning for
diverse learning needs and preferences (CAST,
2018). UDL includes three principles that work

together to support children’s learning: (a) mul-
tiple means of engagement, (b) multiple means
of representation, and (c) multiple means of
action and expression (CAST, 2018; Rose &
Strangman, 2007). Each of the three princi-
ples includes checkpoints that specifically tar-
get learners’ ability to (a) access, (b) build, and
(c) internalize the information they are learning
(CAST, 2018).

The Division for Early Childhood has outlined
Recommended Practices that represent high qual-
ity, evidence-based instruction in the inclusive
early childhood classroom. UDL is aligned with
four of the practices; specifically E1, E2, INS1,
and INS5 (DEC, 2014):

E1. Practitioners provide services and
supports in natural and inclusive en-
vironments during daily routines and
activities to promote the child’s access
to and participation in learning expe-
riences.
E2. Practitioners consider Universal
Design for Learning principles to cre-
ate accessible environments.
INS1. Practitioners, with the family,
identify each child’s strengths, prefer-
ences, and interests to engage the child
in active learning.
INS5. Practitioners embed instruction
within and across routines, activities,
and environments to provide contextu-
ally relevant learning opportunities.

In addition to the DEC Recommended Prac-
tices, the use of UDL also aligns with the DEC
Early Interventionist/Early Childhood Special
Educator (EI/ECSE) Standard 5: Application
of curriculum frameworks in the planning of
meaningful learning experience (DEC, 2020).
Through the use of UDL, preschool teachers can
ensure that the curriculum is aligned with the
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needs of all learners, which can reduce the need
for some individualized interventions (CAST,
2006).

The UDL framework has been shown effective
for meeting the needs of young children in the
inclusive classroom (Chen & Dote-Kwan, 2021;
Parette & Blum, 2014; Stockall et al., 2012).
The UDL framework supports learning for var-
ious early childhood developmental skills and
routines including circle time (Gauvreau et al.,
2021), science, technology, engineering, and math-
ematics (STEM) instruction (Gonzalez & Fryer,
2014), mathematics (Selmer & Floyd, 2012),
and gross motor development (Taunton et al.,
2017). In addition, the use of the UDL frame-
work paired with other effective teaching prac-
tices such as Multi-Tiered Systems of Support
(MTSS; see https://mtss4success.org) and em-
bedded learning, can promote inclusion in the
early childhood classroom (Coogle et al., 2022).

This article presents early childhood teachers
with practical ideas for implementing the three
UDL principles during preschool science instruc-
tion. Table 1 outlines specific teaching prac-
tices that can be used to meet each principle,
but teachers should keep in mind that this list
is not exhaustive and that instruction designed
using the UDL framework will look different in
each classroom.

Table 1

Multiple Means of Engagement

The first UDL principle is multiple means of
engagement, which targets the affective brain
network (Glass et al., 2013) and includes the
teaching strategies used to engage and moti-
vate learners (Lohmann et al., 2018). Early
childhood teachers can meet this principle in a
variety of ways during science instruction, with
a few ideas being: (a) including content that
aligns with children’s interests, (b) the use of
learning activities that promote connections in
learning, (c) incorporating physical movement
in learning, and (d) offering choices in learning.

Content Aligned with Children’s Interests

Young children are frequently more motivated
to engage in learning when that learning in-
cludes materials aligned with their interests (San-
dall et al., 2019). Aligning instruction to young
children’s interests is a key feature of differenti-
ated learning (Tomlinson et al., 2003) and foun-
dational to culturally responsive practice (Gay,
2010; Ladson-Billings, 2014). Research demon-
strates that aligning learning with children’s
interests increases their motivation, focus, en-
gagement, and achievement (Harackiewicz et
al., 2016). Preschool teachers can select sci-
ence units that align with children’s interests,
such as a unit study on bugs when the children
show interest in the ants on the playground.
Additionally, children’s interests can be incor-
porated into already existing science units. For
example, while learning about water buoyancy,
young children can test to see if their favorite
toys or classroom learning tools float or sink.
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Activities to Promote Connections

Best practice in early childhood education in-
volves children’s active participation in the learn-
ing community. Effective instruction for learn-
ers of all ages involves positive interaction be-
tween learners and the teacher (Rhoad-Drogalis
et al., 2018) and between learners and other
learners (Veziroglu-Celik & Acar, 2020). Teacher-
child relationships have long-term impacts on
children’s outcomes in all areas (Ansari et al.,
2020); teachers can support these relationships
by getting to know each child as a unique learner
and spending one-on-one time with children dur-
ing science lessons. Science centers and other
independent or small-group tasks provide an
ideal time for teachers to dedicate to this in-
dividualized time.

In order to promote connections between learn-
ers, teachers should intentionally design some
science learning activities to be completed with
peers and must systematically teach young chil-
dren how to work together to complete their
learning tasks (Alanis, 2018). Science activities
such as experiments are the ideal learning op-
portunities for collaborative work. The authors
recommend, though, that early childhood ed-
ucators explicitly teach young children how to
work with others before assigning them to com-
plete science activities with partners or small
groups. Table 2 provides a list of critical col-
laboration skills for young children and ways
in which we might see young children exhibit
these skills during Science instruction.

Table 2:Collaboration Skills in Preschool

Skill Example

Sharing toys and
learning materials

The children are
planting a garden,
but there are not
enough shovels
for each child
to have their own.
When the children
are done using the
shovel, they give it
to a classmate.

Taking turns

Leo and Sarai are
both painting
pictures of the class
fish. The fish is blue,
but there is only one
container of blue paint,
so the children take
turns putting their
paint brushes into
the paint jar.

Listening when others
are speaking

Azami is sharing with
the class her
hypothesis about what
will happen to the ice
cube that is sitting in
the windowsill.
While she speaks,
her classmates look
at her and listen to
what she is saying.

Responding appropriately to
statements made by others

After Azami finishes
sharing her hypothesis,
Kamal builds upon what
she said by telling a story
about ice melting in his juice
glass during the summer.

Responding appropriately
when frustrated with a peer

Matthew is using the
magnifying glass to look
at insects in the class
garden. Joey walks over,
takes the magnifying
glass from Matthew,
and uses it. Matthew
feels angry, but
chooses to take a
deep breath before
calmly asking Joey
to return the magnifying glass.

Sharing responsibility for
completing a task

After the Science lesson
is over, Mr. Manuel
instructs the children to
clean up their work
spaces. Laila and Nia
work together to carry
the sensory tub to the
sink and then dump it.
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Physical Movement

There is a direct correlation between physical
activity and learning (deWaal, 2019). Young
children learn content better and are more mo-
tivated to learn when they are moving (Fur-
manek, 2014; Mavilidi et al., 2018). Movement
can be incorporated into science instruction in
various ways including activities such as (a) na-
ture walks, (b) acting out scientific processes,
such as life cycles, (c) marching around the
room while the class chorally shouts informa-
tion, (d) walking like various animals, and (e)
playing games related to science concepts on
the playground.

Offering Choices

All learners appreciate having choices in their
daily learning experiences (McInnis et al., 2011);
for young children, this is especially true when
that learning involves play in the classroom or
other settings (King & Howard, 2014). The use
of choice in learning can support young chil-
dren’s self-determination skills and autonomy
(Jolivette et al., 2002), as well as decrease chal-
lenging behaviors in the classroom (Blair et al.,
2010) and increase time-on-task for young chil-
dren (Wiltz & Klein, 2001). Preschool teach-
ers can offer choice in a variety of ways during
science instruction. Young children may be of-
fered a variety of options, such as (a) where to
sit during instruction, (b) whether to complete
experiments and other hands-on learning alone
or with a partner, (c) completing work using
pencil/paper or technology tools, and (d) which
assessment format to complete to demonstrate
their learning.

Ms. Rosa wants to focus on multiple means
of engagement as she designs her lessons for
the week. She plans a nature walk around the

school to look for insects, reflecting on how her
class loves to explore outdoors, and organizes
children into pairs and trios so they can work
together. She plans opportunities for children
to plan how they would like to search for in-
sects - under rocks or logs, in the flower bed,
around the trees that line the playground, etc.
- at circle time before they leave, and supports
each group to create a plan using pictures of
areas they would like to search (e.g, the flower
bed, under rocks, etc.). This will enable chil-
dren to collaborate and have the autonomy to
make their own choices during the activity. The
visuals will also help specific children remain on
task, and support choice making in the moment.
During the nature walk, she observes children
taking turns carrying their clipboard and visual
plans, happily exploring and locating many dif-
ferent insects around the school property. Ms.
Rosa takes photos of the insects they find on
her smartphone, and plans to print these out so
they can discuss them at afternoon circle. She
is thrilled with how simple embedded Multiple
Means of Engagement was in this activity, and
notices how captivated children were during the
nature walk!

Multiple Means of Representation

The UDL principle of multiple means of repre-
sentation is aligned with the recognition brain
network (Glass et al., 2013) and focuses on the
various ways in which early childhood teachers
present instruction in the classroom (Gauvreau
et al., 2019). In preschool science instruction,
teachers can use strategies such as (a) books,
(b) experiments, (c) puzzles and other manip-
ulative tools, and (d) technology integration to
meet this principle.
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Books and Read-Alouds

Reading to young children is a vital part of
early learning (Alatalo & Westlund, 2021) and
early childhood teachers often include read-alouds
paired with discussion as an instructional method
(Ezell & Justice, 2005). When teaching sci-
ence concepts, teachers can, and should, incor-
porate fiction and non-fiction books related to
the topic. In addition to hearing the teacher
read the books, young children can also explore
the books on their own in the Library Center
and listen to an audio version of the book in the
Listening Center. Table 3 offers a short, but not
comprehensive, list of preschool-friendly nonfic-
tion books about science topics.

Table 3

Books for Preschool Science Lessons

Book Title and Author Topic

What is Science?

By: Rebecca Kai Dotlich

This book presents the subject of
science and scientific inquiry and
is ideal for use at the beginning of
the school year in order to launch
science learning.

I use Science Tools

By: Kelli Hicks

This book can be used to help young
children learn about the tools, such
as magnifying glasses, they will
use to learn scientific concepts in
the classroom.

Floating and Sinking

By: Amy S. Hansen

This book can be used at the
beginning of a unit on the properties
of water.

I Fall Down

By: Vicki Cobb

This book can be used to introduce
the concept of gravity to young children.

Watching the Seasons

By: Edana Eckart

Preschool teachers can use this book
during a unit study on the four seasons.

What do Living Things Need?

By: Elizabeth Austen

This book may be used to supplement
learning during a unit on living versus
non-living things.

Experiments

The use of experiments is a central practice in
science instruction and this is no different in the
preschool classroom. Young children are nat-
ural scientists who actively search for ways to
better understand the world (Lapidow &Walker,
2020). The use of experiments, particularly ex-

periments that are led by the children, allow the
use of this natural curiosity for learning. There
are a variety of short-term and long-term ex-
periments that young children can complete in
order to better understand the world around
them. Table 4 offers a list of common experi-
ments that preschoolers can complete with min-
imal adult assistance.

Table 4

Common Preschool Science Experiments

Experiments that can be completed in one day

• Mixing vinegar, baking soda, and
food coloring

• Testing to see if common classroom
objects sink or float
• Testing materials to see what
dissolves in water

• Build ramp for ball or toy car to
slide down

• Use magnets to see what items in
the classroom are magnetic

Long-term experiments

• Planting seeds and watching them grow
• Watching cups of water in the window sill
• Grow mold on food in a Ziploc bag

Manipulative tools

Hands-on learning, including the use of manip-
ulatives, is an effective practice for support-
ing the learning of young children (Carbonneau
& Marley, 2015; Nikiforidou, 2019). During
science instruction, young children can benefit
from the opportunity to touch and physically
examine learning materials (Trundle & Smith,
2017). Preschool teachers can use manipulative
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tools in various ways. They can use puzzles; for
example, during a unit about the human body,
children may put together puzzles of the body.
Sensory tables can be used as a way for young
children to explore concepts such as textures or
states of matter.

Technology Integration

The use of technology can support learning about
science concepts in the preschool classroom (Fan-
tozzi, 2021; Taylor et al., 2019) and is con-
sidered a best practice in early childhood in-
struction (NAEYC and the Fred Rogers Cen-
ter, 2012). Teachers may consider technology
tools such as videos that depict the concept or
tablet-based education applications that allow
children to manipulate science concepts. When
using technology for science instruction, early
childhood educators may select whether to pro-
vide each child with their own tablet or to have
children work together with partners or in small
groups. It is vital that teachers explicitly teach
and monitor young children as they use tech-
nology tools in the classroom.

Ms. Rosa plans her next weekly lessons with
multiple means of representation in mind. As
part of her insect unit, she wonders about the
preschoolers conducting an experiment, and re-
calls how excited children were about ladybugs
they discovered during last week’s nature walk.
She finds an interesting video about the ladybug
life cycle online, and shares it with the class
during circle time using a tablet. Then, she
passes around photos of different ladybug species
and small magnifying glasses for the children
to explore up close and puts these materials in
the science corner for them to access during
free play. She wonders with the class about
conducting an experiment with real ladybugs,
and the children are very excited. One child

asks, “What will ladybugs do at our school?”
The following afternoon, Ms. Rosa purchases a
large container of ladybugs from her local gar-
den shop. Her plan is to have her class re-
lease the ladybugs in the flowerbed next to their
school’s playground. The experiment focuses on
the children predicting, making, documenting,
and sharing their observations.

Multiple Means of Action and Expression

The final UDL principle is multiple means of
action and expression, which targets the strate-
gic learning network (Glass et al., 2013) and in-
cludes the various methods used to assess young
children’s learning, both formally and informally
(Hovey et al., 2022). For preschool science in-
struction, assessments might include (a) oral
conversations of the concept, (b) paper-based
assessments, (c) craft or art projects, or (d)
technology tools.

Paper-Based Assessments

Just like older children, young children can demon-
strate their mastery of science concepts through
the use of paper-based assessments, such as lab
reports or observation forms for experiments.
Because young children, especially those with
disabilities, may have limited reading and writ-
ten expression skills (Akmese et al., 2019; Wilcox
et al., 2020), the authors recommend creating
these reports using visuals to ask questions and
allowing children to submit their responses via
drawings. Table 5 offers an example of a lab re-
port that could be used to align with the lesson
outlined in the vignette. Using this lab report,
young children can either write or draw their
observations during the ladybug release
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Table 5

Sample Preschool Lab Report

Predict Observe
What color ladybugs will you see?
How many ladybugs will be released?
When the ladybugs are released,
will the ladybugs walk away or fly?
Do all ladybugs have the same
number of spots?

Oral Conversations
Young children are still developing both recep-
tive and expressive oral language skills (Hagen,
2017), so individual children’s development and
needs must be considered when using this form
of assessment. Children can orally demonstrate
their understanding of a concept in a few ways.
First, the child can be asked to independently
answer a question asked by the teacher; they
can answer either by responding with words or
by pointing to an image or object that demon-
strates the correct answer. Some young chil-
dren may also be able to orally describe and
explain a scientific concept, either on their own
or with their classmates. For example, after
learning the life cycle of a butterfly, a class of
children may take turns explaining each step in
the process. When using oral conversations as
a form of assessment, early childhood educators
must be careful to differentiate the expectations
to the developmental levels of each learner.

Art Projects
The use of art is a common practice in the early
childhood classroom and aids in developing cre-
ativity (Green et al., 2018), cognition (Papan-
dreou, 2013), and fine motor skills (Basa et al.,
2020). To support young children’s learning of
science concepts, teachers can use a variety of
art projects. Some ideas are outlined in Fig-
ure 6, but the possibilities for using art to en-

hance young children’s learning of science con-
cepts are virtually endless.

Table 6

Books for Preschool Science Lessons

Type of art project Example of use for Science instruction
Cut-and-paste activities Children cut
out the steps in the life cycle
and glue them in the correct
order on a sheet of paper
Drawing or painting Drawing a picture of the
objects that the child
observes sink in water
during a sink-or-float experiment
Using clay or playdough
Building a habitat with
various colors of playdough
Ripped paper art Making a ripped paper
collage of the flowers
growing in the class garden

Technology Tools
As noted previously, the use of technology can
support young children’s learning about science
concepts. Just as technology tools can be used
to help children learn the material, technology
can also be used for children to demonstrate
their mastery of the learning materials (Otter-
born et al., 2019). Young children can use draw-
ing applications to make visual representations
of what they have observed or the things they
have learned. Teachers can locate or create
tablet-based activities that children can use to
show they understand concepts. Or, young chil-
dren can use the video feature on the tablet to
take a video of themselves orally explaining a
science concept.

Ms. Rosa wants to use multiple means of action
and expression to assess learning related to the
ladybug experiment. She decides to offer the
children the option of completing their lab re-
ports from the ladybug experiment in a written
format or using one of their classroom iPads or
by creating a ladybug using art materials. At
circle time, she introduces each activity, model-
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ing for children how they might complete a lab
report using words, pictures, photos, or tech-
nology and how they can engage with the art
materials to create a ladybug if they prefer that
method. She has pictures depicting each choice
on the white board, and invites each child to
come up and put their nametag on the activ-
ity of their choosing. Once everyone has made
their choice, she opens the centers and encour-
ages children to begin. Ms. Rosa anticipates
that some children will need more support, and
has created a visual schedule for certain activi-
ties, and provides individualized help to several
children. Over the rest of the week, she plans
to have children share about their final ladybug
project at closing circle, then takes photos of
each child with their projects and hangs these
on the bulletin board outside the classroom.

Putting it all Together

As teachers consider the use of UDL to support
learning in their classrooms, they need to re-
member that this framework is a proactive ap-
proach to instructional planning that supports
the success of all young children and aligns with
both DEC Recommended Practices and EI/E-
CSE Standards. We recommend that teach-
ers start small and focus on one UDL princi-
ple instead of attempting to implement the en-
tire framework at one time. For example, when
Ms. Rosa was beginning to use UDL, she might
have added a nature walk to her unit on insects.
The next time, she taught the unit, she might
have added photos of the insects observed on
the walk. Each year, when she teaches the unit,
Ms. Rosa can add another activity or support
to the unit.

Science activities are a natural space for UDL,
and as we saw with Ms. Rosa’s class, present
very interesting, engaging, yet simple ways to
support children’s active learning. The use of

the UDL framework reduces barriers to learning
for all young children and enhances children’s
understanding of science concepts. With this
in mind, we recommend early childhood teach-
ers use the suggestions outlined in this article
as a starting point for considering how to in-
corporate the UDL framework into their own
preschool science lessons.
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