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Grants Programmatic research over time: How to design motivating STEM learning 

through play

Theoretical 

outcome

DP 2005 The sociocultural construction of science learning. Learning of scientific concepts 

within situated playful encounters in early years context

Conceptual play

DP 2011 Conceptual play: Foregrounding imagination and cognition during concept formation 

in early yeas science education

Affective imagination 

DP 2013 Affective imagination in scientific education: Exploring the emotional nature of 

scientific and technological learning and engaging children and teachers

Digital play

DP 2014 An investigation into the relations between imaginary situations and scientific 

abstractions in preschool digital play

Conceptual

PlayWorlds (CPW)

LP 2018 Playworlds: Researching development of executive functions (working memory, 

emotion regulation, planning and cognitive flexibility)

Impact research 

changing practice

DP 2018 Conceptual PlayWorlds: Researching play, imagination and science teaching PD model for 

multimodal learning 

of CPW

FL 2018-

24

This programmatic study is researching imagination in play and imagination in science, engineering 

and technology (and more) using intervention of a Conceptual PlayWorld
Intervention play  

research changing 

developmental 

conditions 



The evidence and impact of a Conceptual PlayWorld model 

Free downloads of our working papers 



Practices of a Conceptual

PlayWorld



First: What is The 
Science of 

Learning (SoL) 

Second: What 
does it mean for us 
in the Early Years?









Science of Learning: The scientific study of 
the underlying bases of learning with the goal 
of describing, understanding, or improving 
learning across developmental stages and 
diverse contexts.
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Science of Learning: The scientific study of 
the underlying bases of learning with the goal 
of describing, understanding, or improving 
learning across developmental stages and 
diverse contexts.

An example from Australian Education Research Organisation (2025):



Teaching Principle Key Focus

Intentional teaching embedded in play and daily 

routines

Use planned learning opportunities naturally within 

play and everyday activities so they feel relevant and 

engaging.

Build warm, trusting relationships
Establish emotional security and a strong sense of 

belonging as the foundation for learning.

Introduce concepts within meaningful, real-world 

contexts

Link new ideas to situations and experiences children 

encounter in daily life.

Integrate STEM, literacy, and arts meaningfully
Blend different areas of learning in ways that connect 

to the child’s understanding and interests.

Observe and assess learning holistically
View development across cognitive, social, 

emotional, and physical domains to guide next steps.
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Linking with Tasmania… 

Rosenshine’s 17 

principles of instruction 

as presented in cards 

and developed by 

Catholic Education 

Tasmania 2024



SCAFFOLDING

Teacher input

Student  input
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Student  input
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Student  input



Teacher input TARGET

Student  input



LET’S STUDY THIS 
PRACTICE EXAMPLE 

FROM THE 
PERSPECTIVE OF: THE 

SCIENCE OF 
IMAGINATIVE LEARNING 



Planning for success – using the 
proforma of a Conceptual 
PlayWorld for intentionality within 
play-based learning

Intentionality within play-based learning



Characteristic 1: 

Selecting a 

dramatic story

SoL concept/practice:

• Purposeful – motivating task 

with skillful scaffolding

Intentionality within play-based learning

SoL Early Years

• Integrate STEM, literacy, and arts in 

ways that make sense to the child.



Characteristic 2: 

Designing an 

imaginary play 

space

SoL concept/practice:

• Interest-driven learning

Intentionality within play-based learning

SoL Early Years

• Build warm, trusting relationships to 

form the foundation for learning.



Teacher input TARGET

Student  input



Teacher input TARGET
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Characteristic 3: 

Entering and 

exiting routine

SoL concept/practice: 

• Interest-driven learning

Intentionality within play-based learning

SoL Early Years

• Build warm, trusting relationships to 

form the foundation for learning.



Characteristic 4: 

Planning the play 

problem

SoL concept/practice: 

• Inquiry and explicit teaching

SoL Early Years:

• Use intentional teaching embedded 

in play and daily routines 

• Concepts introduced 

within meaningful, real-world contexts.

Intentionality within play-based learning
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It is through initially building rich knowledge, that opportunities for creative endeavours emerge



Characteristic 5: 

Planning 

SoL concept/practice:

• Motivating tasks with

skilled scaffolding

SoL Early Years:

• Observe and assess learning holistically

Co-teaching approach to conceptually resource the program



Teacher input TARGET

Student  input



CPW:

• Purposeful planning (5 
characteristics)

• Dramatic and imaginative

• Intentional teaching within 
the motivated conditions of 
play activity

• It is through initially building 
rich knowledge, that 
opportunities for creative 
endeavours emerge

• Co-teaching approach to 
conceptually resource the 
program

Australian Education 
Research Organisation 
(2025):

• Teaching that has a purpose 
or reason behind it.

• Intentional teaching can 
include pre-planned and 
adult-led learning

• Spontaneous opportunities 
where educators and 
teachers respond to 
‘teachable moments’ that 
align with their intentions. 

• It may also mean making 
deliberate decisions about 
when to guide play and 
when to step back from and 
observe play experiences.

SoL: 

• Inquiry and explicit 
teaching

• Motivating tasks with

skilled scaffolding

• Purposeful – conceptual 
understanding and 
motivation

• Interest-driven learning



Teacher input

Student input

TARGET



First: What is The 
Science of 

Learning (SoL) 
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Play problem 

creates 

motivating 

conditions
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5

2 & 3

4

1

Once planned using 

the 5 characteristics, 

the implementation 

is dynamic



Levels of emotional engagement
COMPLEX 

CONCEPTUAL 

PLAYWORLD

POP-UP 

CONCEPTUAL 

PLAYWORLD

Anticipation Empathy
Morals - fairness

Inclusion
Ethics



Conclusio
n



Questions?

Thank You!


	Slide 1: Emotional Engagement in the Early Years: The Science of Imaginative Learning
	Slide 2
	Slide 3: Acknowledgements
	Slide 4: Foundational research that built our evidence-informed model of a Conceptual PlayWorld
	Slide 5: The evidence and impact of a Conceptual PlayWorld model   Free downloads of our working papers 
	Slide 6: Overview
	Slide 7: THE SCIENCE OF IMAGINATIVE LEARNING 
	Slide 8: A lot is being published …. 
	Slide 9: A lot is being published …. From 2018 … 
	Slide 10: A lot is being published from many different sciences ….  
	Slide 11: A lot is being published from many different sciences ….  Conceptual ambiguity about the term The Science of Learning… 
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: A lot is being published from many different sciences ….  Conceptual ambiguity about the term The Science of Learning… 
	Slide 17: Science of Learning in the early years. Implications for educators/teachers: 
	Slide 18: LET’S STUDY THIS PRACTICE EXAMPLE FROM THE PERSPECTIVE OF: THE SCIENCE OF IMAGINATIVE LEARNING 
	Slide 19: Linking with Tasmania… in the context of the Deans of Education Report
	Slide 20: Linking with Tasmania… Rosenshine’s principles of instruction
	Slide 21: Linking with Tasmania… Rosenshine’s 17 principles of instruction as presented in cards and developed by Catholic Education Tasmania 2024
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26: The shoemaker and the elves conceptual PlayWorld – teacher’s perspective
	Slide 28: Planning for success – using the proforma of a Conceptual PlayWorld for intentionality within play-based learning
	Slide 29: Characteristic 1: Selecting a dramatic story
	Slide 30: Characteristic 2: Designing an imaginary play space
	Slide 31
	Slide 32
	Slide 33: Characteristic 3: Entering and exiting routine
	Slide 34: Characteristic 4: Planning the play problem
	Slide 35: The Elves and the Shoemaker  play problem– “The factory burnt down!”
	Slide 36: Characteristic 5: Planning educator and teacher role and interactions
	Slide 37
	Slide 38
	Slide 39
	Slide 40: LET’S STUDY THIS PRACTICE EXAMPLE FROM THE PERSPECTIVE OF: THE SCIENCE OF IMAGINATIVE LEARNING 
	Slide 41: EMOTIONAL IMAGINATION AND ENGAGEMENT
	Slide 42: EMOTIONAL IMAGINATION AND ENGAGEMENT IN PRACTICE: EXAMPLE OF CONCEPTUAL PLAYWORLD USING CHARLOTTE’S WEB
	Slide 44: Play problem creates motivating conditions
	Slide 45: LET’S STUDY THIS PRACTICE EXAMPLE FROM THE PERSPECTIVE OF SCIENCE OF LEARNING
	Slide 46: LET’S STUDY THIS PRACTICE EXAMPLE FROM THE PERSPECTIVE OF SCIENCE OF LEARNING
	Slide 47
	Slide 48
	Slide 49: Conclusion
	Slide 50: Questions?

