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statements, 302–3
words associated with, 216

chickens, 191
child-centred interests, 214
child-directed learning, 80
child-directed play, 243, 246–7
child-instigated activities, 74
children

capacity for science, 15–16
and digital technology, 180–2
exploring, 10–11, 81–2
gifted, 111
knowledge of, 287
responsiveness to, 109
talking, 81–2

children learning English as an additional language or
dialect (EAL/D), 111–12

children with disability, rights of, 107
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citizen science, 40–3
classification

activities, 98
described, 77, 96–8

classroom management, 226
cloaks, 132
cob, 150
cognitive development, 55–7
collaboration, 168
colour, 307
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communication skills, 77, 168
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computational thinking, 178
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alternative, 65–6
developing, 294
everyday, 64–5, 191, 216
naïve, 65–6
science, 64–5, 191, 216, 272, 300–8

conceptual knowledge, 11
condensation, 68
confidence, 99, 287
consciousness raising, 24–5
constructivism, 58–9, 226
content knowledge, 285–6
contexts, 12, 286–7
Convention on the Rights of Persons with Disabilities

(CRPD), 107
Convention on the Rights of the Child (CRC), 107–8,

138
conversations

learning, 198–200
strategies to engage children, 199

cooking
chocolate potato cake, 234
gnocchi, 195–6

Coolart bush kinder, 133
Council of Australian Governments, 19
crayons, 156–9

creative play, 140
creative thinking, 43
creativity

definition, 13
fostering, 168
and play, 175
and science, 13–14

critical reflection, 279, 281
critical thinking, 43, 168
cross-curriculum priorities

definition, 47
in science, 47–8

cultural competence, 109
culturally responsive pedagogies, 128
culture, Aboriginal and Torres Strait Islander, 122–3
curiosity, 10, 92
curriculum.

emergent, 78, 233
see also Australian Curriculum

curriculum frameworks.
Australian context, 20–1, 35–6
evolution, 19
international, 20
principles, 20
see also Early Years Learning Framework (EYLF)
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design thinking, 178
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role of, 178–9
use by children, 180–2
use by educators, 179–80

direct instruction, 80
directed teaching, 214
direction, 199
Disability Discrimination Act 1992 (DDA), 107
Disability Standards for Education, 108
discovery approach, 77–8
discovery processes, 93
discrepant experiences, 76
discussions, 199, 262
dispositions, 256, 272
documentation

and assessment, 258
science learning, 259–60, 265–6
types of, 259
using learning story, 266–7
using portfolios, 268–9
using rubrics, 264

domain-specific theories, 60–1
Dragon Dictation, 180
drawing, 85, 144, 241–2, 298–9
ducks, 147–9
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early childhood programs, 131–2
early learning centres.

planning, 224
see also learning environments

Early Learning STEM Australia (ELSA), 179
Early Years Learning Framework (EYLF)

assessment, 258
case studies, 27
described, 18, 20–5
differing pedagogies, 24–5
inclusive education, 108–10
learning, 255–6
Learning Outcomes, 21–2, 28
Outcomes, 26–31, 94, 158–9, 162–3, 167–8, 205
outdoor learning environment, 205
pedagogies, 154
play, 23–4
Practice element, 21–2
Principles, 21
science, 26–31
valuing different views, 22–3

earth, 150
earth sciences

Foundation to Year 2, 37
plans, 222–3
statements, 303–5
words associated with, 216

ecological systems theory, 57
education, see science education; STEM education
Education and Care Services National Regulations., 25
educator scaffolds, 214–15
educators/teachers.

beliefs, 155
confidence, 287
consciousness raising, 24–5
digital technology, 179–80
early childhood, 21
inclusive education, 108
inclusive practices, 117–18
instigated activities, 74
observations, 262
orientation, 287
outdoor settings, 214–15
professional learning, 278, 290–1
science learning, 11–12, 28
see also science education pedagogical content

knowledge (PCK)
eggs, 191
elaborations, Aboriginal and Torres Strait Islander

peoples, 48–9
electricity, 173, 305
electrostatics, 305
emergent curriculum, 78
energy, 306
engineering

and play, 169
including, 167

English as an additional language or dialect (EAL/D),
111–12

enrichment activities, 60
enthusiasm, 12

environment.
definition, 203
natural, 205, 207, 210–11
understanding, 203–4
see also learning environments

environmental education, 207–9
ethical understanding, 43
evaluating (SIS), 39, 94
evaluation, 258
everyday concepts, 64–5, 191, 216
everyday science, 10
evidence, using, 199
exploration, 10–11, 81–2

activities, 96, 102
explorative play, 140, 175
eye contact, 123
. .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . .

fabrics, 182–3
fair test investigations, 102–3

described, 96
families

funds of knowledge, 190, 193–7
learning conversations,
198–200

family settings
science learning in, 193–7

fish markets, 297
flight, 305
floating, 86–7, 115, 294, 306
floorbooks, 269
flotsam, 297
forces, 305
forest school movement, 211
formative assessment, 259
funds of knowledge

families, 190, 193–7
Indigenous, 197–8

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

games, 175
gifted children, 111
gnocchi, 195–6
grandparents, 194
gravity, 67, 142–4
group discussions, 81
guided play, 243–4
guided scientific inquiry, 93
. .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . .

heat, 251, 306
hills, 142–4
holistic approaches, 255, 262
home, as learning environment, 190, 193–7
. .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . .

identity
Aboriginal and Torres Strait Islanders,
49, 122

science, 154, 156–63
imaginative play, 140
incidental learning, 11
incidental science, 78
incidental teaching, 246–7
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inclusive education
and Australian Curriculum: Science, 110–12
described, 106
and Early Years Learning Framework (EYLF),

108–10
and educators, 108
in Australia, 107–8

inclusive practices
assessment, 116–18
elements, 108–10
teaching, 106
teaching science, 112–13

Indigenous funds of knowledge, 197–8
Indigenous Knowledge, 122, 132
Indigenous science knowledge, 124–7
indirect instruction, 80
inference, 77
informal learning

environments, 190, 196, 198–200
of science, 190

informal science learning, 190
information and communication technology (ICT),

43
inquiry approach, 79
inquiry skills, 272
inquiry-based learning, 272
inquiry-based science learning, 93
integrated learning experiences, 214
intentional teaching, 24, 74–5, 110, 171

definition, 256
described, 240–1
examples, 241–2, 273–4
importance of, 241
and play, 242–4
and science learning, 240

interaction, modelling, 199
interactive approach, 78, 80, 295
intercultural understanding, 43
interviews, 85–6, 260–1
invention, 175–6
investigations, fair test, 96, 102–3
iPads, using, 180
. . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .

jetsam, 297
journals

reflective, 280–2
science, 270

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

knowledge
of children, 287
content, 285–6
funds of, 190, 193–7
importance of prior, 74
Indigenous, 122
Indigenous funds of, 197–8
Indigenous science, 124–7
pedagogical content, 285–91
science education professional, 278
types of science, 11

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

land, relationships to, 123
language, scientific, 12, 257, 264
language play, 140
laundry basket rides, 84
learning

assessment for, 110
Australian Curriculum: Science,

255
autonomous, 80
child-directed, 80
definition, 155
experiential, 80
EYLF, 255–6, 258
incidental, 11
informal, 190, 196
inquiry-based, 272
integrated, 214
outdoor, 206–7
play-based, 140, 214
problem-based, 79–80
project-based, 80
research on, 255–6
through play, 23–4, 63
see also science learning

learning conversations, 198–200
learning environments.

definition, 236
described, 109, 236–7
extending from home into learning

centre, 192
home, 190, 193–7
informal, 190, 196, 198–200
science-rich, 236–7
see also outdoor learning environment

learning stations, 114–16
learning stories, 266–7
learning theories, 57–8

domain-specific, 60–1
leaves, 98
lesson planning, 247–52
light, 145–7, 172, 307
literacy, 43
living things, 302
locomotor play, 140
. . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .

magnets, 307
make believe play, 140
mastery play, 140
materials

and activities, 250–1
natural, 205, 210, 212
statements, 302

matter, 302–3
meaning-making, 258
measurement, 77

over time, 96–7
Melbourne Declaration on Educational Goals for Young

Australians, 35, 110
mental models, 61
mentors, 280
mind maps, 40
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Ministerial Council on Education, Employment, Training
and Youth Affairs (MCEETYA), 35

misconceptions, 65
models, 172
monitoring, 259–60
motion, 142–4, 305
motivation, 62–3
movement, 299, 305
mud bricks, 45–6, 293
. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .

naïve concepts, 65–6
National Partnership Agreement on Early Childhood

Education, 19
National Quality Framework, 19, 25, 31
National Quality Standard (NQS)

definition, 19
Quality Areas (QAs), 25–6

National STEM School Education Strategy,
168

natural environment, 205, 207
definition, 203
science play, 210–11
see also bush kindergartens

natural materials, 205, 210, 212
nature, observing, 147–9
nature deficit disorder, 205
nature of science, 140–1
nature play, definition, 202
nature tables, 210
note-taking, 265
numeracy, 43
. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .

object play, 140
observation-based framework, 13
observations

activities, 97
analysing, 270–3
and change, 149–50
described, 96
and drawing, 298–9
and measurement over time, 96–7
recording, 263–4
science learning, 256–8
skills, 77, 99
STEM education, 178
systematic, 269
of teaching, 280
types of, 260, 262
using, 261–3

Operation Spider, 40–3
outdoor learning, benefits of, 206–7
outdoor learning environment

activities, 212
Australian Curriculum: Science,

215–16
definition, 203
described, 203–4
educator’s role, 214–15
environmental education, 207–9
EYLF, 205
time in, 204–5

outdoor play, 204
importance of, 205–6

outside, 203
. .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . .

patterns, 175
peas, 288–90
pedagogical content knowledge (PCK)

science education, 285–91
pedagogical practices

case studies, 156–63
enhancing science identity, 163–4

pedagogies
Aboriginal and Torres Strait Islander,
127–34

and beliefs, 155
culturally responsive, 128
described, 154–5
differing, 24–5
play, 140, 295
relational, 127

personal capability, 43
personal constructivism, 61
pets, 100–1, 192
photobooks, 180
physical environment, see learning environments
physical sciences

Foundation to Year 2, 37
plans, 222–3
statements, 305–8
words associated with, 216

Piaget, Jean, 58
place-based learning, 49
planning

5E model, 226–7
constructivist approach, 226
documents, 222
early learning centres, 224
effective, 222
importance of, 222
lessons, 247–52
process, 224–5
resources for, 225
term, 224
topic, 230–3
whole-school, 222–4

planning and conducting (SIS), 39, 94
planning cycle, 256
plants, 273–4, 301–2
play

child-directed, 243, 246–7
definition, 138
engineering, 169
EYLF, 23–4
guided, 243–4
importance of, 138–40
intentional teaching, 242–4
invention, 175–6
learning through, 23–4, 63
outdoor, 203–4, 206–7
resourcing, 176
science, 210–11
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science learning, 141–50, 214–15
STEM, 169–71
theory, 63
types of, 140, 175

play pedagogies
activities, 295
definition, 140

play-based learning, 140, 214
portfolios, 260, 268–9, 280
Possum Skin Pedagogy: A Guide for Early Childhood

Practitioners, 131
potato cakes, chocolate, 234
prediction, 77
pre-service teachers, 247
pretend play, 175
Primary Connections program, 222
problem-based learning, 79–80
procedural knowledge, 11
process skills approach, 76–7
processing and analysing data and information (SIS), 39,

94
professional learning, 278, 290–1
project-based learning, 80
prompts, 199
puppets, 87–9
puzzles, 175
. . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .

qualitative information, 100
Quality Improvement Plan (QIP), 25
quantitative information, 100
questioning, 80

Aboriginal and Torres Strait Islander children, 123
about instances, 85–6
effective, 83–4, 215
interviews, 260–1
strategies to engage children, 199
verbal scaffolding strategies, 245–6

questioning and predicting (SIS), 39, 94
. . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .

recording observations, 263–4
reflective journals, 280–2
reflective practices

5Rs framework, 283–5
critical reflection, 279, 281
described, 278–9
examples, 281–2
strategies for, 280–1

Reggio Emilia, 141
relational pedagogies, 127
relationships, importance of, 123, 154
representational construction, 85
research, activities, 96, 99
responsiveness to children, 109
risk-taking play, 140
robots, 180–2
rocks, 304
rough-and-tumble play, 140
rubrics, 264
rule-based play, 140
. . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .

Salamanca Statement and Framework for Action on Special
Needs Education, 107

sandpits, 281–2
scaffolding, 78, 81

and assessment, 262
described, 245
educator, 214–15
effective questioning, 83–4
verbal strategies, 245–6, 256

schemas, 56, 58, 74
school plans, 222–4
science

children’s capacity for, 15–16
concepts, 64–5, 191, 216, 272, 300–8
creativity, 13–14
cross-curriculum priorities in, 47–8
described, 11–13
everyday, 10
EYLF, 26–31
general capabilities, 43
importance of, 15
incidental, 78
Indigenous, 124–7
informal learning, 190
nature and development of, 38
nature of, 140–1
process skills, 76
small, 194
statements, 300–8
use and influence of, 38
Western, 126–7
words associated with, 216
see also Australian Curriculum: Science; citizen

science
Science as a Human Endeavour (SHE)

definition, 36, 38
elaborations, 49
Foundation to Year 2, 38
scientific language, 264
sub-strands, 36, 38

science communities, 154
science education.

and environmental education, 207–9
professional learning, 278
see also teaching science

science education pedagogical content knowledge (PCK)
elements of, 286–8
enhancing, 290–1
examples, 288–90

science identity
described, 154
developing, 156–63

science inquiry
activities, 95–104
guided, 93
natural, 92
playful, 142–50
process, 93–5

Science Inquiry Skills (SIS)
definition, 36, 39
described, 94
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Science Inquiry Skills (SIS) (cont.)
elaborations, 49
Foundation to Year 2, 39, 94
scientific language, 264
sub-strands, 36, 39, 94
words associated with, 216

science journals, 270
science learning

all ages, 75
approaches to enhance, 74–80
customised, 224
described, 11
documentation, 265–6
documenting, 259–60
educators, 11–12, 28
enhancing, 163–4
family settings, 193–7
informal, 190
inquiry-based, 93
intentional teaching, 240
learning environments, 236–7
linked to EYLF, 28–31
observing, 256–8
place-based, 49
play, 214–15
play-based, 141–50
program, 225
puppets, 87–9
strategies to enhance, 80–2

science play, 210–11
science teaching, effective, 61
Science Understanding (SU)

definition, 36–7
elaborations, 49
Foundation to Year 2, 37
sub-strands, 36–7

scientist in the crib, 10
scientists, 92
sea

activities, 231–3, 297
lesson planning, 247–52

seaweed, 297
seeds, 241–2, 244
self-efficacy, 62
sensory play, 140, 210
shadows, 145–7
shame, 123
shells, 231–3, 297
sight, 307
silk, 183
sinking, 114, 306
situated cognition theory, 57
skills

4Cs, 168
activities, 96, 99
observing, 99

social capability, 43
social constructivism, 61, 196
social dynamics theory, 57
social play, 175

social protocols, 122–3
sociocultural perspective, 61–2
sound, 159–63, 296, 308
space sciences

Foundation to Year 2, 37
plans, 222–3
statements, 303–5

spiders, 40–3, 235–6, 293
STEAM education, 176–8
STEM education

arts, 176–8
described, 167–8
observation, 178
play, 169–71
recognising opportunities, 175–6
using, 171–4
why teach?, 168–9

stories, learning, 266–7
summative assessment, 259
surface learning, 63
surveys

conducting, 96, 100–1
described, 100

sustainability, 47, 49, 208
symbolic play, 175
symbols, 132
systematic observations, 269
. .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . . . .. . . .. . . .. . . .. . .

tables, 99
talented children, 111
talking, children, 81–2
targeted exploration, 81
teachers, see educators/teachers
teaching

Aboriginal and Torres Strait Islander,
127–33

described, 278
directed, 214
incidental, 246–7
inclusive, 106
observations of, 280
practices, 24–5
see also intentional teaching; professional learning;
reflective practices

teaching science
components of program, 225
constructivist approach, 226
early learning centres, 224
inclusive practices, 112–13
and materials, 250
planning, 112–13, 115–16
planning process, 224–5
topic planning, 230–3
whole-school plans, 222–4

technological literacy, 169–71
technologies, 167, 171
term planning, 224, 226
terminology, 12, 216, 258
texts, deciphering, 199
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theories of learning
described, 57–8
domain-specific, 60–1

theory of mind, 58
thinking, 43, 46, 178
time, statements, 308
tools, using appropriate, 77
topic planning, 230–3
torches

designing multi-purpose, 174
exploring, 172
making model, 173

toy programs, 227–30
toys

codeable, 181–2
dropped, 59
Indigenous, 132

tubes and balls, 14
. . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .

understanding, 272
ethical, 43
intercultural, 43
probing for, 83–9

United Nations, 107
Universal Declaration of Human Rights (UDHR), 106
Universal Design for Learning (UDL), 113
. . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .

vacuum cleaners, 170
verbal scaffolding strategies, 245–6, 256
Victorian Early Years Learning and Development

Framework (VEYLDF), 21
visual imagery, 175
volunteers, using, 196
Vygotsky, Lev, 61, 63
. . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .

water, 68, 149
Ways of Being, 122
Ways of Doing, 122
Ways of Knowing, 122, 134
weather, 304
weaving, 182–3
Western science, 126–7
whole-school plans, 222–4
. . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .

zone of proximal development, 61, 63, 169
. . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .

317Index

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

