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How do science, technology, engineering, arts, and mathematics (STEAM)
relate to infants and toddlers? What can educators do to support the
development of infants’ and toddlers’ STEAM-related skills? The authors—a
professional development facilitator with experience in early STEAM and an
Early Head Start (EHS) teacher who cares for and educates infants and
toddlers—along with a cadre of eight other EHS teachers, were curious
about finding answers to these questions. This article shares highlights from
our journey together as researchers to explore infant and toddler STEAM,
make connections between children’s interests and our intentional teaching
practices, and create spaces that promote developmentally appropriate
STEAM learning.

Teacher researchers

We approached our study of infant and toddler STEAM as teacher
researchers, embracing the idea that early childhood professionals are not
only teachers but also learners (Henderson et al. 2012; Edwards & Gandini
2015; Bucher & Hernández 2016). Teacher research emphasizes key inquiry
skills such as collaborative dialogue, collection and review of teaching data,
and opportunities for reflection on practice (Newman & Woodrow 2015;
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Marsh & Gonzalez 2018). Through teacher research, teachers can study
their professional work, connect theory to practice, and hone their teaching
craft through inquiry (Dana 2013; Marsh & Gonzalez 2018).

To do this, nine EHS teachers participated in consistent and continuous
professional development that was embedded in their jobs and relevant to
their specific contexts and children they served. The teachers—Stephanie
(coauthor), Ana Sofía, Sally, Ada, Ellen, Adriana, Rosalind, Mae, and
Marie—had a range of experience and qualifications. Four participants held
infant/toddler Child Development Associate (CDA) credentials, three held
associate degrees in early childhood, and two held bachelor’s degrees in
child development or elementary education. All the teachers were female
and were between the ages of 35 and 53.

As a group, we met regularly to study early childhood development,
observed and documented children’s learning, reflected on their data, and
created action plans based on children’s interests. This process helped us to
find out more about what STEAM means in the early years, how
foundational learning skills relate to STEAM, and what we could do to
enhance STEAM in infant and toddler classrooms.

What does STEAM mean in early
childhood?

Let us start with what we know about child development. Using the
following case studies, which are based on the research group’s many
observations from experience as preschool and toddler teachers, take a
moment to reflect on how young children from infancy to kindergarten
engage with learning:
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Curious  about  what  she  sees,  9-month-old  Emilia  scoots
toward  a  f l icker  of  sunlight  gl immering  from  a  ref lective
decoration on the window. She reaches her  hand out  to  try
and  touch  it .  She  turns  her  hand  around  in  the  f lashing
light.  She clenches her  f ist  a  few times and looks up at  her
teacher,  who  is  observing  closely  nearby.  Emilia  furrows
her  brow  as  i f  s i lently  asking  about  what  is  happening.
Her  teacher  responds,  “It  looks  l ike  you  noticed  the  l ight
reflecting.  Are you trying to catch it ,  I  wonder?”

Two-year-old  Alfonso  goes  immediately  to  the  large
cardboard  container  boxes  that  his  father  has  placed  on
the  l iving  room  carpet  for  him  to  explore.  Alfonso  stacks
them  as  high  as  he  is  tal l .  As  he  reaches  to  place  another
box  on  top,  the  stack  topples  over.  Alfonso  pauses,  and
then  points  and  giggles,  “Fall  down.”  His  father  replies,
“Gravity!”  Alfonso  stacks  the  blocks  again.  This  t ime,  he
swipes  his  hand  against  the  middle,  and  down  the  boxes
fal l .  Alfonso  laughs  again  and  says,  “It  fal l  down!”  His
father  encourages  him  to  continue  building,
deconstructing,  and testing out  his  theories.

Marcus  and  Sherice,  both  5  years  old,  are  investigating
the  natural  desert  i tems  displayed  on  a  mirror  on  an
outside  table.  The  teacher  has  taken  t ime  to  prepare  a
variety  of  natural  objects,  watercolor  paint,  permanent
markers,  and  cl ipboards  with  paper  outdoors  as  a
provocation  for  children  to  engage  in  artist ic
representation.  Sherice  chooses  to  use  a  magnifying  glass
to  look  at  the  detai ls  of  a  del icate  f lower  more  closely
before sketching her  observations.  She uses watercolors  to
try  to  capture  the  hues  she  sees.  Marcus  explains  to
Sherice  that  he  is  helping  her  mix  colors  to  make  a  shade
of  red that  matches the f lower.
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What do these case studies have in common? They reveal children’s
emerging theories about the world and how they can interact with it. They
show children as active, competent, and engaged learners. They also show
that learning occurs in the context of relationships with materials and with a
nurturing caregiver who is attuned to the child’s strengths and interests.

Infants and toddlers are young scientists conducting research to
find out how the world works.

For infants and toddlers, the exploration of STEAM is part of the
development of lifelong learning skills in cognitive development and
approaches to learning. Early STEAM experiences help develop wonder,
persistence, communication, problem solving, and mental flexibility. It is
important to note that these skills depend on a child’s developmental
abilities and interests and on the extent to which they have a caring,
supportive, and secure relationship with their caregiver (Copple &
Bredekamp 2009; NAEYC 2019).

When children enter kindergarten, it is very beneficial if they have started to
develop foundational learning behaviors such as risk-taking in exploration,
close observation, hypothesis formation, analysis based on evidence, and
communication. Preschoolers exhibit these skills in a variety of ways. They
may use different tools or materials to investigate natural items in their
outdoor learning space, identify cause and effect relationships with ramps
and pathways in the block center, or represent their ideas through art
materials offered in the writing center.
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What does STEAM look like in
infant and toddler development?

Infants and toddlers are young scientists conducting research to find out
how the world works. They are curious to figure things out, like whether
they will get the same result when they drop a toy—and have you pick it
up—over and over. Infants and toddlers understand concepts, such as cause
and effect, that help them build sophisticated reasoning skills and
conceptual knowledge (National Research Council 2000; USDHHS 2015;
Bucher & Hernández 2016).

IInnffaanntt  aanndd  TTooddddlleerr  AApppprrooaacchheess  ttoo  LLeeaarrnniinngg//CCooggnniittiivvee
DDeevveellooppmmeenntt  RReellaatteedd  ttoo  SSTTEEAAMM

 

Developmental skills Observable infant and toddler behaviors

Executive function

• persists
• develops confidence
• approaches new experiences and takes risks • maintains focus and
sustains attention

Initiative and curiosity • shows eagerness and curiosity as a learner
• initiates actions with materials

Creativity and
inventiveness

• experiments with different uses for objects
• is flexible in actions and behavior
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Developmental skills Observable infant and toddler behaviors

Exploration and
discovery

• uses senses to explore
• observes
• makes things happen, watches for results, repeats
• uses understanding of causal relationships

Memory • recalls and uses information in new situations

Reasoning and problem
solving 

• uses a variety of strategies, imagination, and creativity to solve
problems
• uses spatial awareness to understand properties of objects and their
movement in space • applies knowledge to new situations

For example, a 2-year-old might roll a ball down a slide to observe what
happens. Then the toddler might retrieve the ball and test it out again. If the
ball repeatedly bounces underneath the slide, disappearing from view, the
child may exhibit problem-solving skills by changing their movement or
rolling the ball up the slide instead, adjusting their approach based on what
they see happen. These careful observations and flexibility in thinking show
the toddler’s growing understanding of cause and effect and of the
properties of materials. When paired with a sense of curiosity to explore and
the openness of the teacher to support these types of experiences, infants
and toddlers start to figure out how things work and how they can use their
bodies to make things happen.

What is unique about caring for infants and toddlers is that their cognitive
skills and approaches to learning are made visible through their
interactions, not just through their verbal communication. This requires
caregivers to closely observe young children to pick up on cues around what
interests them and what ideas they may be testing. Infants and toddlers
have many expressive nonverbal forms of communication through which
caregivers can see their interests, curiosities, approaches, and hypotheses.
Children’s observable actions—smiles, hand and body movements, gestures,
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mimicry, eyebrow
furrows, and eye
focus—reveal their
understandings of the
world (Gambetti &
Gandini 2014).

The chart on page 18
shows developmental
skills and observable
actions related to
infants’ and toddlers’
STEAM learning
(USDHHS 2015).

Supporting STEAM engagement
with infants and toddlers

We know that learning happens within the context of safe, secure, positive
relationships (Copple & Bredekamp 2009; Kovach & Patrick 2012). Through
a learning environment that values and actively supports healthy
relationships, educators can provide learning provocations that foster
STEAM knowledge and skills. The following suggestions from the EHS
teachers are offered as complements to build upon nurturing relationships
and enriching environments for infants and toddlers.
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• Respect children as capable and competent learners.
Young children are capable of observing, interacting, and building
hypotheses about the world. “The children were always doing
science, we’re just focused on it now,” Ana Sofía explained. By
carefully examining their documentation of the children’s actions,
the EHS teachers noticed—repeatedly with surprise and awe—that
toddlers were intentional, competent, and had their own ideas.
“People say they will get bored or have short attention spans,” said
Stephanie. “But when you observe closely, children are capable of
more than we might think.”
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• Set up an environment that supports curiosity and
engagement. The teachers saw themselves as STEAM researchers.
They engaged in key inquiry components: collaborative dialogue,
collection and close examination of evidence related to classroom
teaching, and reflection about their teaching practice (Schroeder Yu
2012; Newman & Woodrow 2015; Marsh & Gonzalez 2018). This
required the teachers to step back and allow infants and toddlers to
explore with minimal intervention. This “intense awareness” was
what influenced them to select their instructional strategies,
approaches, and provocations (Reggio Children 2016, x).
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• Observe and document children’s interests and skills. To
capture evidence of STEAM skills, teachers can observe and
document children’s interactions by taking photos, recording
anecdotal notes, and reflecting on their observations (Pelo 2006).
Stephanie advised, “It was hard not to do teacher things and
interject, but teachers should instead pause to observe children
closely. It will help teachers understand what the children are
thinking and what they are interested in.” Marie added, “The most
organic way of learning is their pure interest.” Ada said, “We’re
researching what the children are interested in.” They described
their responsibilities as the need to listen, observe, reflect, research,
and develop activities based on the data. They used their reflective
study of documentation to organize thoughts as a method to look at
what children were doing and to meet the children where they were.

• Offer interesting materials and experiences that promote
problem solving, creativity, and persistence. The teachers
intentionally selected materials by reflecting on their observations of
children interacting in the classroom. The teachers learned that
children were engaged for long periods of time when materials and
support from teachers were relevant to their interests. Through their
research, the EHS teachers noticed infants and toddlers were
interested in observing (looking at and touching fresh flowers,
translucent materials, and recycled pieces on a light table), building
(stacking with and sitting in boxes), and filling and dumping (putting
interesting items inside containers and scooping and pouring sand
and water).
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• Participate in reflective professional development.
Quality professional development loops between the teacher’s
experiences with children and external sources of content; teachers
can observe and interpret evidence of children’s learning through
pedagogical reflection in response to children’s, and their own,
learning (Scheinfeld, Haigh, & Scheinfeld 2008). In order to better
understand how children were developing STEAM knowledge and
skills, the EHS teachers reflected on their documentation together.
First, the teachers looked for details in the photos and videos. Next,
they discussed their observations, which made them more aware of
what was happening with children’s development in the classroom.
They asked several questions of their work, such as Is the experience
engaging? How do the children solve problems? How did the
materials or my interactions impact children’s learning? Then they
planned their next steps regarding materials and engagement
strategies. Stephanie explained, “For me, reflection was the most
important part. It forced me not only to look at how children were
learning but also how I was learning to better guide them.” Having
developed hypotheses about what the data in their observations
meant, the teachers planned to scaffold, reassess, and adjust the
environment based on what they learned.
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• Plan for intentional interactions. Building on children’s
interests and evidence of their current abilities and understandings,
extend their learning by being intentional. Sally and Ada suggested
that educators

•  Ask open-ended questions like What do you notice? Why do you
think that happened? What are you thinking about?

•  Provide new, interesting, developmentally appropriate
materials for children to investigate, such as placing mirrors on
the floor for an infant’s tummy time or offering a basket of
recycled materials to toddlers outside. Teachers may also offer the
same materials or variations of a material that infants and toddlers
show interest in exploring. For example, teachers can offer smaller
boxes to add on to large cardboard boxes that were offered
previously.

•  Model vocabulary and conversations during interactions with
children. Teachers might describe the green color of paint a
toddler mixed as the hue of steamed broccoli, use phrases like “I
think. . .” and “I wonder. . . ”
or narrate their actions during diaper changing (La Paro, Hamre,
& Pianta 2007).

It is through these intentional interactions that teachers enhance children’s
inquisitiveness, observation of details, and descriptive communication. The
table on page 20 offers additional ideas for materials and interactions that
support infants’ and toddlers’ STEAM learning.

Conclusion

Even very young children are capable of developing STEAM knowledge and
skills. As the EHS teachers gathered and reflected on data to get to know
children’s interests and abilities, their practices and interactions became
individualized to the unique strengths of the infants and toddlers in their
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classrooms. For our youngest learners, STEAM is the development of
essential cognitive skills and approaches to learning—like problem-solving,
persistence, creativity, and reasoning—that are crucial to early learning and
that serve as the foundation for more complex understanding of STEAM
content as children grow older. When teachers provide safe and secure
relationships, practice intentional observation and documentation
strategies, and approach their teaching as learners themselves, they can
enhance infant and toddler STEAM.
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