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predict, observe, explain (POE)
framework, 124–5
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depositions, 120

using low-tech equipment, 304
what’s missing, 86
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Ai Wei Wei, 225
air, 54
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79–84
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animals, 54, 168
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apps, 198
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170–81
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and science topics, 259–69
Asian knowledge systems, 252
Asian people’s perspectives,
259
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spiral curriculum, 76
strategies and tools, 72
units of work, 141, 151, 164,
171

assessment strategies
alternative science conceptions,
79–84

for feedforward and feedback,
89–93

for understanding, 84–93
types, 73

astrobiology, 15
attitudes, 6
Australasian Science Education
Research Association (ASERA),
313

Australian Academy of Science, 103,
313

Australian Citizen Science
Association, 313, 317

Australian Curriculum
Cross-Curriculum Priorities, 22,
236, 242

described, 35
Engineering in, 281
General Capabilities, 22, 188
role in primary science
education, 22–5

and STEM education,
281–93

Australian Curriculum, Assessment
and Reporting Authority
(ACARA), 22

Australian Curriculum: Arts, 22,
220, see also Music; Visual Arts

Australian Curriculum: English, 22,
207–11

Australian Curriculum: Health and
Physical Education, 22, 230–6

Australian Curriculum: Humanities
and Social Sciences, 22, 217–36

Australian Curriculum:
Mathematics, 22, 212–36, 281

Australian Curriculum: Science
changes to, 171
key ideas, 22, 32
rationale, 35–67
strands, 22

Australian Curriculum: Science F–6
and Aboriginal and Torres Strait
Islander Histories and
Cultures, 246–69

and Asia and Australia’s
Engagement with Asia,
251–2, 259–69

changes to, 171
components, 37–67
content not to be taught in, 46,
267

and Education for
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key concepts and progression,
40–5

links with technology, 186
and STEM, 281
strands, 38–40
see also specific strands such as
Science Understanding (SU)
strand

Australian Curriculum:
Technologies, 22, 184, 188–202,
see also Design and Technologies;
Digital Technologies

Australian Institute for Teaching
and School Leadership (AITSL),
308, 313

Australian Professional Standards
for Teachers, 308–12

Australian Science Teachers’
Association (ASTA), 313

authentic problems, 51
autonomy, 20, 318
awards judging, 314–20
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back-burning, 180
behaviourism, 98
behaviours, 6
beliefs, 6, 118, 121–34
benevolence, 10
BHP Foundation Science and
Engineering Awards, 313
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biodiversity, 263
Biological Sciences sub-strand

activities using low-tech
equipment, 304

alternative conceptions, 54
and Education for
Sustainability, 267

described, 39
Health and Physical Education,
230

key concepts and progression,
44, 46

and STEM education, 286
units of work, 164

biology, 16
birds, 86, 317–20
Biskupic, Sally, 171, 211
blankets, 54, 80
boats, 147–9
books, 191, 211
Brace for Impact unit (Year 3),
150–81

brain, 99
brainstorming, 280
brick walls, 145
Bronze Age, 15
build the field, 210
Bureau of Meteorology, 313
bushfires, 178, 215–36

. . . . . . . .

Canada, 31
Canadian Indigenous peoples, 9–10,
243

card activities, 80–1
cartoons, 53, 79–80
carving, 224
casting, 224
Chemical Sciences sub-strand

Aboriginal and Torres Strait
Islander Histories and
Cultures, 194

activities using low-tech
equipment, 304

alternative conceptions, 54
Asian people’s perspectives,
259

described, 39
design challenges, 191
and Education for
Sustainability, 267

Health and Physical Education,
230

key concepts and progression,
44, 46

and STEM education, 286
suggested elaborations, 46
units of work, 141, 151
and Visual Arts, 221

chemicals, 54
chemistry, 16
Chinese Taipei, 31
Chopra, Sid, 320
citizen science projects, 317–20
claim, evidence, reasoning (CER)
framework, 125–6

Classical Era, 15
classification, 81–93
classroom equipment, 298–306
clothing, 54, 80
coding, 286
cognitive load theory, 99
cognitivism, 99
coldness, 54
collectivism, 252
Communicating sub-strand, 39, 42,
289

communities of practice, 20
comparative investigations, 49
computational thinking, 188
concept cartoons, 53, 79–80
confirmation inquiry, 100
conformity, 10
construction, 224
constructivism, 72, 99
content knowledge, 198, 283
Cook, Kaye, 164
Copernicus, Nicolaus, 15
Country, 243, 245
Cows Moo Softly scaffold, 50, 176
creative thinking, 196
Critical and Creative Thinking, 237
critical evaluation, 184
Cross-Curriculum Priorities, 242
CSIRO Education, 313
cultural groups, 243
cultural stories, 53
cultures, 8
Curie, Marie, 15
curriculum

framework components,
31–2

integration, 206
see also Australian Curriculum

. . . . . . . .

dark energy, 14
dark matter, 14
Darwin, Charles, 15
data analysis, 158–9, 178
data collection, 51
data sets, 47, 51, 158, 214, 318
definitions, 13
descriptive investigations, 49
design

criteria, 189–202
described, 262
passive, 267

Design and Technologies
and Aboriginal and Torres Strait
Islander peoples, 191–5

described, 184, 188
and STEM learning areas, 281
sub-strands, 281

design challenges
definition, 184
described, 189–202
examples, 255–69

design thinking, 188, 190–1
approaches, 279–93

Dewey, John, 102
diagnostic assessment strategies,
73, 79

digital literacy, 196
Digital Literacy, 188, 237
digital representations, 168
digital technologies

selecting, 189, 198–202
and teachers, 196, 198
use in science, 197–8
use of, 196

Digital Technologies
described, 184, 188, 196
and STEM learning areas, 281

discrepant events, 124
dissolving, 54
dogs, 98
Donovan, Michael, 9, 191, 243
Dr Egg Adventures Laboratory, 105
Draw a Scientist Test (DAST),
18–20

drawing activities, 84

. . . . . . . .

Early Modern Era, 15
Earth, 54
Earth and Space Sciences

and STEM education, 286
Earth and Space Sciences
sub-strand
activities using low-tech
equipment, 304

alternative conceptions, 54
and Asia and Australia’s
Engagement with Asia, 251

described, 39
and Education for
Sustainability, 267

key concepts and progression,
44, 46

units of work, 171
earth sciences, 16
earthquakes, 176–7, 252, 254–69
Eastern knowledge systems, 252
economics, 274
ecosystems, 263
education, see Science education

INDEX326

www.cambridge.org/9781009261050
www.cambridge.org


Cambridge University Press & Assessment
978-1-009-26105-0 — Primary Science Education
Anne Forbes 
Index
More Information

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

Education for Sustainability
and Australian Curriculum:
Science F–6, 263

described, 261–3, 267–9
efficacy, 121
eggs, 147
eggstronaut lander, 161
Einstein, Albert, 15
elaboration (5E approach), 103
electricity, 54, 76, 86
electromagnetic radiation, 14
empiricism, 15
encryption, 196
energy, 14, 54, 75, 266, 285–9
engagement (5E approach), 103
engineering design process, 100
Engineering in Australian
Curriculum, 281

England, 31
English, 207–11
equipment, low-tech,
298–306

erosion, 98
Ethical Understanding, 237
Evaluating sub-strand, 39, 42, 289
evaluation (5E approach), 103
event sequences, 84
evolution, 54
experimental investigations, 49
explanation (5E approach), 103
explicit teaching, 87
exploration (5E approach), 103
extinct, 263

. . . . . . . .

fair test investigations, 22
fair tests

Cows Moo Softly scaffold, 50,
176

designing, 50
examples, 156, 176

fault planes, 254
feedback assessment strategies,
89–93

feedforward assessment strategies,
89–93

felt, 169
Fetherston, T., 118
firewalls, 196
floating, 54, 147, 149
floods, 252–69
food, 230
Forbes, Alex, 151, 163
forces, 54, 87–93, 288
formal sciences, 16
formative assessment strategies, 73,
76, 79

forms, 281
fossil fuels, 267

Foundation year, see Year
Foundation

Froebel, Frederick, 117
futures thinking, 262, 316–20

. . . . . . . .

Galilei, Galileo, 12, 15
Galle, Johanne, 13
gases, 54
genetics, 54
geocentric model, 15
Geography, 217–36
girls and science, 120
golden wattle (Acacia pycnantha),
151

Goldsworthy, Andy, 224
grain consumption, 261–9
Grass trees (Xanthorrhoea spp.), 194
gravity, 54, 87
group roles, 304
grouping, 81–93
guided inquiry, 100

examples, 168, 175, 178, 286,
288

. . . . . . . .

habitats, 263
Hackling, Mark, 50
handball court surfaces, 51
Harlen, Wynne, 32
Harlen’s big ideas of science
education, 32–67

Hawking, Stephen, 15
health, 230–6, 286
hearing, 6
heat energy, 54, 80
hedonism, 10
heliocentric model, 15
help-seekers, 304
Herschel, William, 13
History, 217–36
house building, 255–69
Hubble Space Telescope, 14
human impact, 267

. . . . . . . .

ice, 124–5
ideas, 6
inclusive strategies,
70, 79

independent variables, 159
Indigenous peoples

cultural groups, 243
knowledges and practices,
243–6

worldviews, 9–10, 242–69
individualism, 252
information and scientific
knowledge, 14–25

Inglehart-Welzel World Cultural
Map, 7

inquiry-based learning approaches,
100–2, 105–13, 117–34, 206, 284

insects, 167
Intercultural Understanding, 237
interdisciplinary approaches,
212–14, 217, 221, 226, 230, 277

interviews, 170
investigating equipment, 299
investigations, see science
investigations

Iron Age, 15
isochrones, 215
iterative processes, 12, 190

. . . . . . . .

judging awards, 314–20

. . . . . . . .

Katsoulas, Faye, 171
knowledge

Aboriginal, 244
Indigenous, 244–6
scientific, 12–14, 36, 318
types of, 198
see also alternative science
conceptions; worldviews

. . . . . . . .

Lake Mungo, 164
language, 208–36
Latin, 208
leaders, 304
learning

5E approach, 103–5, 112
by acquisition, 72
by participation, 72
definition, 72
and design challenges, 189
goals, 109
identifying, 84–93
inquiry-based approaches,
100–2

metaphors, 118
opportunities for, 318
outdoors, 131–4
problem-based approach, 101
project-based approach, 101,
112

purposes, 109
science, 36
steps to optimise,
74–93

targeted experiences, 318
learning experiences

Are We Ready for the Next
Natural Disaster? unit
(Year 6), 174–8

best practice, 97–8
Brace for Impact unit (Year 3),
153–6
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learning experiences (cont.)
Parachute Professionals unit
(Year 4), 153, 156–81

River of Life unit (Year 6),
168–70

Shelter from the Storm unit
(Foundation), 141–7

Survival unit (Year 5), 166–81
Surviving a Storm at Sea unit
(Year 1), 147–9

learning intentions, 75–6, 109, 141,
151, 164, 171

learning theories, 98–100
learnscapes, 131–4
Leonardo da Vinci, 15
lesson plans, 105–13
lessons, 110, 112, see also learning
experiences; units of work

life sciences, 16
light energy, 54, 83–4
listening, 6
literacy

digital, 196
science, 11, 36, 207
STEM, 275

Literacy, 238
living/non-living, 54, 75
low-tech equipment, 298–306
lunar phases, 54

. . . . . . . .

machines, 185
maps, 215–36
Mars Colony project, 320
Mars Exploration Program,
153–81

Masters, Geoff, 72
materials, 288
materials managers, 304
Mathematics, 16, 212–36, 281
matter, 14, 54
Mead, Anne, 9
measuring equipment, 299
media, 53–4
melting, 54
memory, 99
metacognitive abilities, 70
Middle Ages, 15
Miller, Julius Sumner, 124
Mitchell, Ian, 54
mobile trolleys, 304
modelling, 224
models, 126–34
Modern Era, 15
Moon, 54
morphemes, 208
motion, 54
movement, 230
multidisciplinary approaches, 277

multimodal texts, 210
Murky Bay, 279–93
Murray-Darling Basin, 168
Murray River, 164
music, 226–36
Music, 226–36
musical instruments, 227
MyScience program, 21

. . . . . . . .

Narragunnawali, 246
National Aeronautics and Space
Administration (NASA), 14, 100,
153, 185

National Science Foundation (NSF),
274

National Science Statement, 17
National STEM School Education
Strategy 2016–2026, 18, 275

natural disaster unit (Year 6),
170–81

natural sciences, 16
Nature and Development of Science
sub-strand, 39, 41, 151

nature of science, 11, 20
Neptune, 13
New Zealand, 31
news reports, 170
Newton, Sir Isaac, 15
Next Generation Science Standards
(United States), 32

next steps assessment strategies,
89–93

Northcote, Maria, 118
note-takers, 304
nudges, 196
Numeracy, 238

. . . . . . . .

observations, 124
observing equipment, 299
odd one out activities, 83–4
open inquiry, 100
openness to change, 10
opinions, 6
oral songlines, 243
orreries, 129
out of school activities, 318
outdoor activities, 131–4
outliers, 156

. . . . . . . .

Paddock Pen Pals, 164, 168
painting, 222–4
paper helicopters, 159
paper planes, 48–9
Parachute Professionals unit
(Year 4), 150–81

parachutes, 49, 156–81
passive design, 267
Pathfinder lander, 153

Pavlov, Ivan, 98
pedagogical content knowledge, 283
pedagogical knowledge, 198
pedagogical practices, 317–19
peers, 21, 91–3, 318
Personal and Social Capability, 238
phenomena, 127
physical sciences, 16
Physical Sciences sub-strand

Aboriginal and Torres Strait
Islander Histories and
Cultures, 194

activities using low-tech
equipment, 304

alternative conceptions, 54
Asian people’s perspectives,
259

described, 39, 191
and Education for
Sustainability, 267

key concepts and progression,
44, 46

Music, 226
and STEM education, 286
units of work, 151

physics, 16
Piaget, Jean, 99
PICRAT model, 200–2
pigments, 222
planets, 12–13, 54
Planning and Conducting sub-
strand, 39, 42, 289

plants, 54, 80–1, 167
Pluto, 13
Portrait Values Questionnaire, 11
power, 10
predict, observe, explain (POE)
framework, 124–5

presenters, 304
Primary Connections program, 103,
313

primary science education, see
Science education

problem-based learning approach,
101

problems, 51, 280
Processing, Modelling and
Analysing sub-strand, 39, 42, 289

professional learning, 308, 313–20
project-based learning approach,
101–3, 112

prototypes, 280
psychology, 16
Ptolemy, Claudius, 15
Puentedura, Ruben, 199

. . . . . . . .

Questioning and Predicting sub-
strand, 39, 42, 289
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. . . . . . . .

rain, 52–4
reading groups, 210
recycling, 267
reducing, reusing and recycling
(3Rs) materials, 267

reflection, 91
reflexive thinking, 285
relatives and sayings, 53
renewable energy sources, 75
repeat trials, 51
research tasks, 167–8, 175–6
resources

assessment, 71
books, 191, 211
critically evaluate, 318
for professional learning, 313
for units of work, 142–81
Indigenous perspectives,
246

low-tech equipment, 298–306
selecting digital, 189, 198–202
technology, 185

rhymes, 53
River of Life unit (Year 6),
164–70

rock paint activities, 222
rubbish, 267
rubrics, 89–93
Rural Fire Service, 178

. . . . . . . .

Sambono, Joe, 246
SAMR framework, 199–200
Sanders, Mark, 274, 276
Schwartz theory of basic values,
10–25

science
as subjective, 21
definition, 11, 35
digital technologies use,
197–8

disciplines, 16
factors that promote interest in,
317–19

and girls, 120
historical development, 12–25
literacies of, 207
National Science Statement,
17

positive attitudes in, 20
and STEM learning areas, 281
teaching of, 22, 275
and technology, 185–8
use in people’s lives, 318
Western, 244–6
see also alternative science
conceptions

Science activities, see activities

Science and Technology K–6
syllabus (NSW), 189–90

Science as a Human Endeavour
(SHE) strand
and Asia and Australia’s
Engagement with Asia, 251

described, 38–9, 197–8
and Education for
Sustainability, 267

key concepts and progression,
40–1

and STEM education,
284–93

sub-strands, 38
units of work, 151, 164, 171
see also Nature and
Development of Science
sub-strand; Use and Influence
of Science sub-strand

science capital, 20
Science Capital Teaching Approach,
20

Science education
and Australian Curriculum,
22–5

described, 97
and English, 207–11
Harlen’s big ideas, 32–67
Health and Physical Education,
230–6

and Humanities and Social
Sciences, 217–36

impacted by experiences, 320
importance, 17–18
key ideas, 30–67
links with other learning areas,
318

and Mathematics, 212–36
and Music, 226–36
and nature of science, 20
own views of, 18
pedagogical content knowledge,
306–8

purposes, 317
research views of, 18–25
teaching of, 22, 275
and Visual Arts, 220–36
see also STEM education

Science Fairs, 210
science identity, 12, 19, 117, 119
Science Inquiry (SI) strand

described, 39
key concepts and progression,
41–3

and STEM education, 286, 289
sub-strands, 38–9
units of work, 141, 151, 164,
171

science investigations
citizen science projects, 317–20
design, 47–67
examples, 159, 167, 175, 177–9,
218

fair tests, 22
sharing findings, 318
testable questions, 48
types, 49–67

science literacy, 11, 36, 207
Science Teacher Association (STA),
313

Science Teachers’ Association of
NSW (STANSW) Young Scientist
Awards, 313

Science Teaching Efficacy Beliefs
Instrument (STEBI), 121–34

science teaching kits, 298–306
science, technology, engineering
and mathematics (STEM)
education, see STEM education

Science topics
and Aboriginal and Torres Strait
Islander Histories and
Cultures, 246–69

and Asia and Australia’s
Engagement with Asia,
259–69

and Education for
Sustainability, 263–7

and STEM education, 285–93
Science Understanding (SU) strand

described, 39
design challenges, 191
and Education for
Sustainability, 267

key concepts and progression,
43–5

and STEM units of work,
285–9

sub-strands, 38–9
units of work, 141, 151, 164,
171

see also specific sub-strands (e.g.
Biological Sciences sub-
strand)

scientific inquiry process, 100, 191,
259

scientific knowledge, 12–14, 36, 318,
see also alternative science
conceptions

scientific methods, 11
scientific theory, 12
scientists, 11, 18–20
sculpture, 224–6
sea grass, 279–93
seasons, 54
secular-relational values, 7
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security, 10
sediment, 280
Seeds in Space Program, 151
self-direction, 10
self-efficacy, 121, 123
self-enhancement, 10
self-feedback, 91–3
self-transcendence, 10
shadows, 85
shelter, 285–9
Shelter from the Storm unit
(Foundation), 141–81

signage, 53, 210
silt, 280
simple machines, 185
Singapore, 31
single-discipline approaches, 277
sinking, 54, 147, 149
social sciences, 16
socio-scientific issues (SSI), 18
soil, 54
solar system, 12–15, 54, 89, 127–34
solid substances, 54
solvents, 222
songs, 53
sorting, 80–93
Soujourner rover, 154
sounds, 226
space, 12–14, 286, see also Earth
and Space Sciences

space sciences, 16
species, 263
spiral curriculum design, 76
sport equipment, 230
stakeholders, 280
stars, 54
state changes, 52, 54, 81–93
STEM

definition, 276
literacy, 275

STEM education
barriers to implementing,
283–93

curriculum integration, 206
described, 36, 276
history of, 274–93
implementation approaches,
277–81

inquiry-based learning
approaches, 206, 284

and Science as a Human
Endeavour (SHE) strand,
284–93

and Science Understanding (SU)
strand, 285–9

and students, 277–93
units of work, 285–93
units of work examples, 289–92

STEM project-based learning model,
103

Stephens, Zoe, 164, 170
stimulation, 10
Stone Age, 15
storage bins, 303
Story of a River activity, 169
structured inquiry, 100
student behaviour equipment, 299
student role identifiers, 304
students

autonomy, 20, 318
factors that promote interest in
science, 317–19

reflection by, 91
roles in classroom, 304
science dispositions, 120
science identity, 20
and STEM education,
277–93

units of work experiences, 163
success criteria, 75–6
summative assessment strategies,
73

summative exercises, 85
Sun, 54
sundials, 132
Survival unit (Year 5), 164–70
survival values, 7
Surviving a Storm at Sea unit
(Year 1), 141–81

sustainability, 263–7
Sustainability, see Education for
Sustainability

Sustainable Development Goals
(SDG), 261–2

Suttor, Karen, 171
Sweller, John, 99
symbolic representations,
281

synergistic relationships, 184
systematic literature review, 100
systems, 262

. . . . . . . .

teachers
comments, 91–3
and digital technologies, 196,
198

and nature of science, 20
own views of, 117
roles as, 117, 119
and science identity, 119
self-efficacy, 123
units of work experiences, 149,
163–81

teaching
described, 118
and efficacy, 121–34

explicit, 87
metaphors, 118
of science, 22, 275
of science education, 22, 275
Science Teaching Efficacy Beliefs
Instrument (STEBI), 121–34

tips to help students stay
focused, 111

traditional methods, 100
Teaching Performance Assessment
(TPA), 306, 308

teaching strategies
claim, evidence, reasoning
(CER) framework, 125–6

and models, 126–34
outdoors, 131–4
predict, observe, explain (POE),
124–5

scaffolds, 117, 124
technological knowledge, 198
technological pedagogical content
knowledge (TPACK) framework,
198–200

technology
based science scaffolds,
197–8

definition, 184–202
resources, 185
and science, 185–8
and scientific knowledge, 12–14
and STEM learning areas, 281

telescopes, 12
testable questions

data sets, 51
definition, 47
examples, 156, 176, 253–4
framing, 48, 50

texts, multimodal, 210
The Conversation, 313
thinking

computational, 188
creative, 196
design, 188, 190–1, 279–93
futures, 316–20
reflexive, 285

time, 97
time periods, 14
Tombaugh, Clyde, 13
topographical locations, 50
TPACK framework, 198–200
traditional teaching methods, 100
traditional values, 7, 10
transdisciplinary approaches,
277–8

Trends in International
Mathematics and Science Study
(TIMMS), 17

trolleys, 304
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tsunamis, 175–6, 254
turbidity, 280
turtles, 279–93

. . . . . . . .

understanding, 84–93
United States, 31–2
units of work

Are We Ready for the Next
Natural Disaster? unit,
170–81

assessment evidence, 141, 151,
164, 171

Brace for Impact unit (Year 3),
150–81

definition, 47, 112
English, 210–36
examples, 47–67
inquiry-based learning
approaches, 140

learning intentions, 75–6, 141,
151, 164, 171

Mathematics, 215–36
Parachute Professionals unit
(Year 4), 150–81

preparing for, 142–81
River of Life unit (Year 6),
164–70

Shelter from the Storm unit
(Foundation), 141–81

STEM education, 285–93
STEM examples, 289–92
students’ experiences, 163
Survival unit (Year 5), 164–70
Surviving a Storm at Sea unit
(Year 1), 141–81

teachers’ experiences, 149,
163–81

universalism, 10
Uranus, 13
Use and Influence of Science sub-
strand
described, 39
and Education for
Sustainability, 267

key concepts and progression,
41

science–technology–society
links, 186

and STEM education, 285–6
suggested elaborations, 41
units of work, 164, 171

. . . . . . . .

values, 6–7, 10–25
Victorian Department of Education
science concept development
maps, 313

videos, 170
Visual Arts, 220–36

vocations, 274
Vygotsky, Lev, 99

. . . . . . . .

water, 52, 54, 81–93, 267, 280
water cycle, 54
Water Sharing Game, 170
waterways, 280
Welcome to Country, 245
Western science, 244–6
what’s missing activities, 86
wool production, 168
words, 208
World Values Survey, 7–25
worldviews

described, 6–7, 262
Eastern, 252
Indigenous peoples, 9–10,
242–69

Schwartz theory of basic values,
10–25

World Values Survey, 7–25
writing techniques, 210

. . . . . . . .

Year 1
Aboriginal and Torres Strait
Islander-informed science
topics, 250

Asian people’s perspectives, 259
books, 211
design challenges, 191
and Education for
Sustainability, 267
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