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Workshop One: 
What is STEM and why is it 

important to understand it in 
infant and toddler play? 

Setting the stage for engagement and how to recognize 
STEM learning



Every time we teach a child to 
do something, 

we keep the child from 
inventing it.



Why are science and engineering 
practices so important? 

´ The STEM framework asserts that science is more 
than a body of knowledge about the world.  It is 
also “a set of practices used to establish, extend, 
and refine that knowledge” 

´ It is through engagement with practices that 
scientists develop new understandings.  

´ As children model how scientists work 
(exploration, experimentation, investigation, 
hypothesizing), they develop a better 
understanding of the process of scientific inquiry. 

´ It can be inferred that science practices are also 
important to advancing children’s 
understanding of science. 



Why “do” science in early 
childhood?

´ Our youngest children are curious, and their 
perceptions are keen. Their open minds should be 
led to the art of noticing aspects, properties and 
simple relations of the objects of nature in their 
environments. 

´ Children are already engaging in scientific inquiry as 
they play. 

´ We need to facilitate opportunities and articulate 
what we are seeing in order to build our own 
awareness of their learning and understandings.



What is STEM? 



Science

Observing, 
Experimenting, 
Predicting, & 
Questioning 

When children are engaged in their 
play, we will observe them using the 
principles of science if we know what 
to look for.  They will:
´ Test ideas,
´ Analyze data to derive meaning,
´ Ask scientific questions to explain 

the world around them, 
´ Create successful solutions to 

clarify their ideas, 
´ Notice patterns, trends, and 

connections are not always 
obvious to adults but seen by the 
careful eye of an infant or toddler.



Technology

Using tools, 
and making 
things work 

When we recognize technology in 
these instances, we see:
´ Models used to build explanations, 

represent ideas, and 
measurements and observations to 
revise models.

´ The shape or structure of an object 
determines many of its properties, 
functions, and uses as a tool.

´ Children use tools and materials to 
design or build a device that solves 
specific problems.



Engineering

Building, 
creating, 
solving 

problems

´ For infants, their body is their first 
tool and so their time is spent 
figuring out how it works. 

´ For toddlers, providing scientific 
explanations with their designed 
solutions is engineering practice.

´ Very young children recognize 
engineering problems and 
develop theories. 
´ For example, wanting to reach 

the leaves on the tree and 
being unable to do so is an 
engineering problem that a 
very young, non-verbal child 
will attempt to solve by moving 
materials or their bodies in new 
ways.



Math 

Identifying 
sequences, 

patterns, 
shapes, 

volume, and 
size 

´ Children describe, measure, and 
compare quantitative attributes of 
different objects. Nonverbal 
children do this through action and 
play with objects.

´ Very young children are “wired” to 
see patterns, rhythm and 
sequence everywhere.

´ Collecting, sorting, classifying and 
sequencing begins in the early 
toddler years as children collect 
acorns, rocks, and sticks. 



Play outside is where learning 
happens
Play based curriculum supports investigation and 
inquiry about the natural world and encourages a 
natural and innate curiosity to explore the world. 



Components of STEM

In play, children:

´ Test ideas, 
´ Investigate through physical participation,
´ Bring desired results through action,
´ Create a plan,
´ Find the best answer/ solution,
´ Make an hypothesis without the risk or worry of 
error,
´ Collaborate with peers,
´ Ask scientific questions,
´ Adjust to their bodies during growth and 
development.



Analyzing and interpreting data 

´ Children analyze data to find meaning. Patterns and 
trends are not always obvious, but they may still be 
noticed.



Using mathematics and 
computational thinking

´ Children may describe, measure, and compare 
quantitative attributes of different objects without 
our knowing.

´ They compare alternative solutions to a problem.



Constructing explanations and 
designing solutions allows for…

´ Providing scientific explanations,
´ Finding design solutions, 
´ Finding tools and materials to design and build a 

device that solves specific problems or solutions to a 
problem.



Engage in arguments from evidence
´ Reason is based on evidence to explain a 

natural phenomenon or the best solution to a 
design problem.

´ Arguments are supported by evidence.



Obtain, evaluate, and 
communicate information 
´ Children communicate information in many 

ways through oral communication or models.
´ They can provide detail about scientific 

ideas, practices, or design ideas.



Ask questions and define 
problems

´ By asking scientific questions to explain the world 
around them, children create successful solutions and 
clarify their ideas.

´ Children recognize engineering problems and develop 
theories. 





Develop and use models 

´ Models are used to: 
´ build explanations and represent 

ideas and explanations.
´ support children as they revise 

measurements and observations. 







Outside Play

´ Offers exposure to 
important concepts



Cross-Cutting Concepts

´ Patterns
´ Cause and Effect
´ Scale, Proportion, and Quantity
´ Systems and System Models
´ Structure and Function
´ Stability and Change



Patterns

´ Patterns exist everywhere in regularly occurring shapes or structures and 
in repeating events and relationships. Once patterns and variations have 
been noted, they lead to questions and explanations. 

´ Seeing patterns in these systems that connect to larger scales 
in the outside world



Cause and effect 
´ Events have causes, sometimes simple, sometimes 

complex. Deciphering causal relationships, and the 
mechanisms by which they are mediated, is a major 
activity of science and engineering.  



´ Many compelling and productive questions 
in science are about why or how something 
happens.



Scale, Proportion, and Quantity
´ A system is an organized group of related objects or 

components; models can be used for understanding 
and predicting the behavior of systems.





Systems and System Models

A system is an organized group of related objects or 
components. 
Models can be used for understanding and predicting 
the behavior of systems.



Structure and Function
´ The way an object is shaped or structured determines many of 

its properties and functions. Children embody much of this 
knowledge from birth as they discover their own body’s 
structure and function  







Stability and Change
´ For both designed and natural systems, conditions 

that affect stability and factors that control rates of 
change are critical elements to consider and 
understand.



´ Experiencing outside for the first time in their 
lives, such as seasonal and weather changes.



Planning and Carrying Out 
Investigations

´ Investigating through physical participation is key 
to learning.  






