
Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

SCIENCE IN EARLY CHILDHOOD

4th

edition

It is widely recognised that science explorations play a vital role in children’s lives

as they try to make sense of the world around them. Now in its fourth edition,

Science in Early Childhood continues to provide a comprehensive and engaging

introduction to science learning in the early years (birth to age 8).

Each chapter has been substantially updated to include the most current research

and to address changing priorities in early childhood science education. The text

features a new chapter on scientific inquiry in the early years and more detailed

coverage of Indigenous Ways of Knowing in science, teaching science inclusively

and science learning through informal learning experiences and play.

Science in Early Childhood complements the Australian Early Years Learning

Framework and the Australian Curriculum: Science. Concepts, processes and skills

are brought to life through detailed case studies, practical tasks and reflective

activities. Instructors can also supplement learning by drawing on the extensive

materials on the companion website.

Renowned for its accessible and informative content, Science in Early Childhood is

the essential resource for all pre-service and in-service early childhood educators/

teachers and primary teachers in the early years of schooling.

• CORAL CAMPBELL is Associate Professor in the School of Education at

Deakin University.

• WENDY JOBLING is Lecturer in the School of Education at Deakin University.

• CHRISTINE HOWITT is Associate Professor in the Graduate School of

Education at the University of Western Australia.

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press acknowledges the Aboriginal and Torres Strait Islander peoples as the

traditional owners of Country throughout Australia.

Cambridge University Press acknowledges the Māori people as tangata whenua of Aotearoa New Zealand.

We pay our respects to the First Nation Elders of Australia and New Zealand, past, present and emerging.

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

4th edition

Science
in Early Childhood

— E D I T E D B Y —

CORAL CAMPBELL WENDY JOBLING CHRISTINE HOWITT

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

University Printing House, Cambridge CB2 8BS, United Kingdom

One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia

314–321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre, New Delhi – 110025, India

79 Anson Road, #06–04/06, Singapore 079906

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of

education, learning and research at the highest international levels of excellence.

www.cambridge.org

Information on this title: www.cambridge.org/9781108811965

© Cambridge University Press 2012, 2015, 2018, 2021

This publication is copyright. Subject to statutory exception

and to the provisions of relevant collective licensing agreements,

no reproduction of any part may take place without the written

permission of Cambridge University Press.

First published 2012

Second edition 2015

Third edition 2018

Fourth edition 2021

Cover and text designed by Leigh Ashforth, watershed art + design

Typeset by SPi Global

Printed in China by C & C Offset Printing Co., Ltd, November 2020

A catalogue record for this publication is available from the British Library

A catalogue record for this book is available from the National Library of Australia

ISBN 978-1-108-81196-5 Paperback

Additional resources for this publication at www.cambridge.edu.au/academic/scienceearlychildhood

Reproduction and communication for educational purposes

The Australian Copyright Act 1968 (the Act) allows a maximum of one chapter or 10% of the

pages of this work, whichever is the greater, to be reproduced and/or communicated by any

educational institution for its educational purposes provided that the educational institution

(or the body that administers it) has given a remuneration notice to Copyright Agency Limited

(CAL) under the Act.

For details of the CAL licence for educational institutions contact:

Copyright Agency Limited

Level 12, 66 Goulburn Street

Sydney NSW 2000

Telephone: (02) 9394 7600

Facsimile: (02) 9394 7601

E-mail: memberservices@copyright.com.au

Cambridge University Press has no responsibility for the persistence or accuracy

of URLs for external or third-party internet websites referred to in this publication

and does not guarantee that any content on such websites is, or will remain,

accurate or appropriate.

Please be aware that this publication may contain several variations of Aboriginal and Torres Strait Islander terms and

spellings; no disrespect is intended. Please note that the terms ‘Indigenous Australians’ and ‘Aboriginal and Torres

Strait Islander peoples’ may be used interchangeably in this publication.

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Foreword to the third edition

When I was 5 years old, an engineer named Jack Kilby demonstrated the first example of

an integrated circuit: a computer chip. It was 1958, and I suspect that very few of the

grown-ups noticed.

And who could blame them? Computers were in their infancy. Physically, they were

enormous, filling entire rooms with heavy, hot and flammable equipment. In every other

sense they were practically invisible, locked away in defence agencies or closely guarded

university labs.

No one looked at a young Alan Finkel and imagined that he would one day dictate this

message to a device that he stores in his pocket, by the miracle of chips.

How different the world looks to the loving parents of a 5-year-old today.

In just 5 years of life, she has been photographed on five generations of iPhones.

She has lived through the first ever detection of gravitational waves, a feat so stupen-

dous that Albert Einstein himself thought that humans could never achieve it.

She was there for the arrival of technologies that make it possible to edit our basic

coding, our DNA, cheaply and precisely.

Perhaps she’s already travelled in an electric car. Perhaps her first car will be capable of

driving itself. Perhaps she’ll be able to travel into space as a tourist.

She can expect to live a full 10 years longer than a baby girl of my generation. And

however long she lives, we can say for certain that her world will be rich with opportunity,

filled with humankind’s great unfinished projects and ripe for her contribution.

It would be easy to conclude that after thousands of years of raising humans, we know

everything there is to know about education. It would also be easy to take the opposite

position, and give up teaching science completely, thinking that nothing we know today

could possibly be relevant to the adults our children will become.

Between the two extremes is the position that the thoughtful society adopts: to learn

from the past, adapt to the present and strive to be even better in the future.

For that, we need great teachers, and inspired teaching. And the learning should begin

from Day One.

From birth to the age of 8 the lifespan of a human is a time of astonishing growth. As

our hundred billion brain cells branch out into perhaps a quadrillion neural connections,

we launch into our lifetime of learning.

We have done right by our children in those precious early years if we fire them with

passion for that journey, if we help them grapple with questions and bring the role of

science and mathematics to the fore.

To our present and future educators, I wish you every success on the path you have

chosen. May this book help you to guide our children – and may science guide our nation

into the future.

Dr Alan Finkel AO

13 December 2017

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Contents

FOREWORD TO THE THIRD EDITION V

LIST OF CONTRIBUTORS XIII

ACKNOWLEDGEMENTS XV

. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

Introduction 1

Coral Campbell, Christine Howitt and Wendy Jobling

PART 1 WHAT INITIAL INFORMATION SHOULD

I KNOW TO TEACH SCIENCE? 7
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 1 The place of science in the early years 9

Coral Campbell and Christine Howitt

What does science look like in the early years? 10

What is science? 11

Science and creativity 13

The importance of science in the early years 15

Children’s capacity for science 15

Conclusion 16

References 16
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 2 Identifying the science in early childhood policy documentation 18

Andrea Nolan

The policy landscape 19

International learning frameworks 20

Australia’s learning framework 20

The Early Years Learning Framework structure and implications for teaching

and learning in early years settings 21

Valuing different views 22

Learning through play 23

Differing pedagogies 24

The National Quality Standards structure and implications for teaching and

learning in early years settings 25

Science and the Early Years Learning Framework: learning outcomes 26

Conclusion 31

Acknowledgements 32

References 32
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 3 Science in the Australian Curriculum 34

Kathryn Paige

A short history of the Australian Curriculum 35

Content structure of the Australian Curriculum: Science 36

vii

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

General capabilities 43

Cross-curriculum priorities 47

Conclusion 51

Acknowledgements 52

References 52
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 4 Learning theories related to early childhood science education 54

Coral Campbell

Children’s cognitive development 55

Theories of learning 57

Everyday concepts, science concepts and learning theories 64

Conclusion 68

References 69

PART 2 HOW CAN I ENHANCE CHILDREN’S

LEARNING OF SCIENCE? 71
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 5 Approaches to enhance science learning 73

Coral Campbell and Kate Chealuck

The importance of prior knowledge 74

Approaches to enhance children’s science learning 74

Strategies to enhance science learning 80

Probing for understanding 83

Conclusion 89

References 89
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 6 Scientific inquiry in the early years 91

Christine Howitt

Children as natural scientific inquirers 92

Inquiry-based science learning 93

The scientific inquiry process 93

Science inquiry activities 95

Conclusion 104

References 104

. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 7 Teaching science inclusively 105

Gemma Scarparolo

Introduction 106

Inclusive education in Australia 107

The Early Years Learning Framework 108

The Australian Curriculum: Science 110

viii Contents

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Planning for teaching science inclusively 112

The Universal Design for Learning 113

Assistive technology 113

Differentiation 114

Learning stations 114

Inclusive assessment 116

Conclusion 118

References 119
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 8 Indigenous Ways of Knowing in science 121

Kate Chealuck and Coral Campbell

Cultural understandings: the importance of Indigenous Knowledge 122

Aboriginal and Torres Strait Islander culture and social protocols 122

Indigenous science 124

Co-actioning Indigenous Knowledges with Western science 126

Aboriginal and Torres Strait Islander pedagogical practices 127

Incorporating Aboriginal perspectives into an early childhood program 131

Bush kindergartens 133

Conclusion 135

Acknowledgement of Country 135

References 135
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 9 Science learning through play 137

Sandra Hesterman and Nicole Hunter

The importance of play in early childhood 138

The nature of science in the early years 140

Play-based science learning 141

Conclusion 150

Acknowledgements 151

References 151
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 10 Enhancing young children’s science identity through

pedagogical practices 153

Elaine Blake and Christine Howitt

Science identity in young children 154

Pedagogy 154

The relationship between educator/teacher beliefs and pedagogy 155

Exploring pedagogical practice in developing young children’s

science identity 156

Enhancing a young child’s science identity through pedagogical practice 163

Conclusion 164

References 165
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

ixContents

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

CHAPTER 11 STEM education in early childhood 166

Christine Preston

Definition and importance of STEM education 167

Elements of STEM in children’s play 169

Using STEM education to enhance children’s understanding of the world 171

Recognising opportunities for STEM learning experiences 175

The role of digital technologies in STEM learning experiences 178

Conclusion 183

Acknowledgements 184

References 184

PART 3 HOW CAN I USE THE LEARNING ENVIRONMENT

TO ENHANCE CHILDREN’S SCIENCE

UNDERSTANDINGS? 187
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 12 Science learning through informal experiences 189

Christine Howitt and Coral Campbell

Learning in informal environments 190

The home learning environment as a source of rich science knowledge 190

Family funds of knowledge 193

Family learning conversations in informal learning environments 198

Conclusion 200

References 200
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 13 Science learning through the environment 202

Coral Campbell and Chris Speldewinde

Understanding the environment 203

Connecting science and environmental education 207

Science play and learning in natural settings 210

The educator’s role in promoting science learning in outdoor settings 214

Conclusion 216

References 216

PART 4 HOW DO I PLAN AND ASSESS IN SCIENCE? 219
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 14 Planning for teaching science in the early years 221

Christine Howitt and Wendy Jobling

The importance of planning 222

Whole-school or centre planning 222

Educator/teacher school-term planning 224

Planning with the 5Es model 226

Early learning centre topic planning 230

x Contents

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Planning for a science-rich learning environment 236

Conclusion 237

Acknowledgements 238

References 238
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 15 Intentional teaching of science 239

Christine Howitt

What is intentional teaching? 240

Intentional teaching and play 242

Lesson planning for intentional teaching 247

Conclusion 252

References 253
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 16 Observing, assessing and documenting science learning 254

Coral Campbell

Children’s learning 255

Observing science learning 256

Documenting and assessing 258

Documentation of science learning 265

Analysing children’s understanding in science 270

Conclusion 275

Acknowledgement 275

References 275
. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

CHAPTER 17 Science education: professional learning through

reflective practice 277

Christine Howitt and Coral Campbell

Science education professional learning 278

Reflective practice and critical reflection 278

Strategies for reflective practice 280

Science education pedagogical content knowledge 285

Strategies to enhance science education pedagogical content knowledge 290

Conclusion 291

References 291

. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .

APPENDIX 1 ACTIVITY PLANS 293

APPENDIX 2 EXAMPLES OF SIMPLE SCIENCE STATEMENTS, SCIENCE CONCEPTS AND SCIENCE

UNDERSTANDINGS 300

INDEX 310

xiContents

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Contributors

ELAINE BLAKE teaches graduate and postgraduate students in early childhood studies at

Edith Cowan University, Western Australia. Her career includes being an early childhood

consultant for the Association of Independent Schools Western Australia, being head of an

independent junior school and teaching in early childhood classrooms for 25 years. Elaine

is Co-Editor of the teacher resource Planting the Seeds of Science.

CORAL CAMPBELL is Associate Professor in the School of Education at Deakin University,

Geelong. She has contributed significantly to the fields of science, education and educa-

tional research over three careers. Coral is on the editorial board of the Journal of Emergent

Science and is the European Science Education Research Association’s Early Childhood

Science Special Interest Group Coordinator. In 2017, she received a fellowship from the

Association of Graduates of Early Childhood Studies to undertake research studying

science/STEM in early childhood in Finland.

KATE CHEALUCK is Lecturer in Education in the Faculty of Arts and Education and the

National Indigenous Knowledges Education Research Innovation (NIKERI) Institute at

Deakin University, Geelong. She is a registered practising science teacher with experience

teaching science in early childhood, primary and secondary classrooms.

SANDRA HESTERMAN is Director of Early Childhood Education at Murdoch University,

Western Australia. Prior to working at this university, she taught extensively in early

childhood and primary school classrooms across the public and independent sectors in

both metropolitan and rural schools.

CHRISTINE HOWITT is Associate Professor in Early Childhood and Primary Science Educa-

tion in the Graduate School of Education at the University of Western Australia, Perth. She

is Deputy Editor of the Australasian Journal of Early Childhood and has published a range of

early childhood resources including Eyes Wide Open (2021) and Planting the Seeds of Science

(2010). Christine has been awarded various teaching excellence awards at state and

national levels.

NICOLE HUNTER is the Pedagogical Director of Bold Park Community School, Perth. With a

background as a high school science teacher and early childhood teacher, Nicole under-

stands and values young children’s questions about the world as a pathway to meaningful

learning. By leading the in-house professional learning of the teachers at Bold Park, Nicole

seeks to keep this philosophy alive throughout the school.

WENDY JOBLING is Lecturer in Education (Science Education) at Deakin University’s

Burwood Campus in Melbourne. She has published extensively in the fields teaching and

learning in science. Since joining Deakin, Wendy has taught undergraduate and postgradu-

ate primary and early childhood teacher education students in science and technologies

(design and digital) units.

xiii

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

ANDREA NOLAN is Professor of Early Childhood Education in the School of Education at

Deakin University, Melbourne. She holds Bachelor, Master and PhD degrees in early years

education and before entering the university sector taught extensively in early childhood

education settings as well as in primary schools.

KATHRYN PAIGE is Senior Lecturer in science and mathematics education at the University

of South Australia, Adelaide. She taught for 17 years in primary classrooms in a range of

rural and inner-city schools in Australia and the United Kingdom.

CHRISTINE PRESTON is Senior Lecturer in the School of Education and Social Work at the

University of Sydney. She teaches early childhood and primary science education to

undergraduate and postgraduate students. Christine is also a kindergarten science special-

ist teacher. She writes an early childhood series in the Teaching Science journal of the

Australian Science Teachers Association.

GEMMA SCARPAROLO is Course Coordinator of the Master of Teaching (Primary) in the

Graduate School of Education at the University of Western Australia, Perth. She teaches

inclusive teaching practices into the early childhood and primary programs.

CHRIS SPELDEWINDE is an anthropologist, teacher, teacher educator and doctoral candidate

at Deakin University, Geelong. His doctoral research examines the Australian bush kinder

movement (a new version of European forest schools), pedagogy and children’s creativity

in this context.

xiv Cont r ibutors

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Acknowledgements

There are many people who have contributed directly or indirectly to this fourth edition of

Science in Early Childhood. Professional discussions with practising educators/teachers, col-

leagues and pre-service teachers have provided inspiration for, and ideas used in, this book.

The editors thank you all for your continued willingness to share science stories from the field.

Photographs in the book have come from a range of sources, including family, friends

and a professional photographer. We thank these people for their trust in us and for the

use of their treasured photographs.

For this edition, Cambridge University Press instigated an independent academic peer

review process for all chapters. The editors would sincerely like to thank all reviewers

whose insightful comments were invaluable in refining the content of the book. We are

confident that the scholarly content of each chapter reflects contemporary research in the

area and will assist educators/teachers in understanding science education for children

from birth to 8 years of age.

We would also like to thank the team at Cambridge University Press for their continued

support and enthusiasm in developing this fourth edition of Science in Early Childhood.

The authors and Cambridge University Press would like to thank the following for

permission to reproduce material in this book.

Design images: © Getty Images/Nadezhda1906; Figure 2.1: © Getty Images/Jodie

Griggs; Figure 2.2: © Getty Images/Kane Skennar; Figures 3.1 and 3.2: © Janette

Leibhardt; Figure 8.4: reproduced with permission from Tyson Yunkaporta; Figure 16.2:

(from top to bottom, left to right) © Getty Images/joecicak, © Getty Images/@Hans Surfer,

© Getty Images/Quirex, © Getty Images/Elke Van de Velde, © Getty Images/Martin

Harvey, © Getty Images/Catherine Ledner.

Tables 11.1 and 12.1: originally published by Taylor and Francis, reproduced under STM

guidelines; Tables 14.1 and 14.3: reproduced with permission from PrimaryConnections.

Extracts from ACARA: © Australian Curriculum, Assessment and Reporting Authority

(ACARA) 2009 to present, unless otherwise indicated. This material was downloaded from

the ACARA website (www.acara.edu.au) (accessed ad noted in the References) and was not

modified. The material is licensed under CC BY 4.0 (https://creativecommons.org/licenses/

by/4.0/). ACARA does not endorse any product that uses ACARA material or make any

representations as to the quality of such products. Any product that uses material

published on this website should not be taken to be affiliated with ACARA or have the

sponsorship or approval of ACARA. It is up to each person to make their own assessment

of the product.

Extracts fromDepartment of Education, Employment andWorkplace Relations (DEEWR).

(2009). Belonging, Being and Becoming: The Early Years Learning Framework for Australia,

Canberra: Commonwealth of Australia and Department of Education and Training Victoria.

(2003).Questioning Categories, Melbourne: State Government of Victoria.: © The Department

of Education and Training, Australia. Reproduced under CC BY 3.0 AU, https://creative

commons.org/licenses/by/3.0/au/.

xv

www.cambridge.org/9781108811965
www.cambridge.org


Cambridge University Press
978-1-108-81196-5 — Science in Early Childhood
Edited by Coral Campbell , Wendy Jobling , Christine Howitt 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Extracts from Pascoe, S. & Brennan, D. (2017), Lifting Our Game: Report of the Review to

Achieve Educational Excellence in Australian Schools Through Early Childhood Interventions,

Melbourne: Department of Education and Training Victoria: © State of Victoria, 2017. The

material is licensed under CC BY 4.0, https://creativecommons.org/licenses/by/4.0/.

Every effort has been made to trace and acknowledge copyright. The publisher apologises for

any accidental infringement and welcomes information that would redress this situation.

xvi Acknowledgements

www.cambridge.org/9781108811965
www.cambridge.org

