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PresideNt’s messAge
 
ASTA is delighted to bring you the 2014 ASTA National Science 
Week web-based digital resource book ‘Food for our future: 
Science feeding the world’. It is designed for teachers and 
community educators who will find it a most useful resource for 
teaching year F-10 students about food choices, food production 
and food security – all with an Australian focus.

The resource book will assist you in planning for National Science 
Week 2014 but will also be a useful ongoing resource. For the first 
time the resource book is fully mapped to the Australian 
Curriculum: Science and has a full lesson plan for each year level. 
This is meant to provide teachers with inspiration to plan additional 
lessons depending on their needs using the ‘Food for our future’ 
curriculum map. 

I hope you enjoy the new approach to this year’s resource book. It 
has been written by educators for educators and I warmly thank all 
involved in its production.  

ASTA would like to acknowledge the funding support for this 
resource from the Australian Government through the Inspiring 
Australia Initiative and also acknowledge the eight state and 
territory Science Teachers Associations and their National Science 
Week representatives for their ongoing support of National 
Science Week in schools at the local level. 

robyn aitken, ASTA President
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aware of the special considerations 
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miNister’s 
foreWord

the scieNce thAt sustAiNs us All
the science of food production is one of Australia’s most important fields of research, encompassing 
sophisticated farming and environmental management through to ongoing advances in food processing 
technologies, nutrition and food safety.

this is a broad field of research that brings together a wide spread of scientific disciplines—from areas such  
as genetics and microbiology through to engineering, physics, chemistry, mathematical modelling and 
materials science.

Food production and agriculture in Australia is a modern, state-of-the-art sector of the Australian economy  
and is a very appropriate theme for national science week in schools, particularly given our proud history  
of agricultural and aquaculture innovation and our contemporary food industries that are opening up  
exciting futures.

As a former farmer myself i appreciate the role that science plays in making our food production not only 
sustainable from the perspective of our land and ocean resources, but globally competitive in hard-earned 
export markets.

Much has been said about Australia’s potential as a food producer for Asia. rising living standards in our 
neighbouring countries is broadening people’s diets and increasing their demand for high quality fresh food, 
and for processed foods that offer improved convenience, quality and product safety. this fundamental 
economic shift is just one of many new challenges and opportunities for our food industries, for the research 
community and, significantly, for today’s science students for whom food and agriculture presents such 
extraordinary scope and variety.

we owe much to the professionalism of our food and agriculture sector and the dedicated researchers who 
keep its systems and technologies at the international forefront.

i am particularly pleased that national science week is recognising this achievement and encouraging a new 
generation of scientists to build on this legacy and ensure these vital industries continue to sustain our 
communities and economies long into the future.

the hon ian Macfarlane MP
Minister for Industry
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iNtroductioN
the schools theme for national science week 2014 is food for our future: Science feeding the world.  
the theme was inspired by the international Year for Family Farming. this book has been designed to 
 provide teachers and community educators with a selection of lesson plans and further activity ideas to 
enhance their students’ knowledge and understanding of the science of food—food production, processing, 
security and nutrition.

hoW this book is structured
food for our future curriculum map:
AstA has developed an abbreviated curriculum map of the Australian curriculum: science F-10. this has been 
used to develop a curriculum map of food topics. For each year level and against every content description in 
the science understanding and science as a human endeavour sub-strands topic ideas have been specified 
that complement the ‘Food for our future: science feeding the world’ theme. these are provided as a stimulus 
for teachers to develop lessons/units related to the topics and to suit their own needs. 

lesson plans:
For each year level, a content description and topic was chosen and developed into a full lesson plan. the 
book contains eleven lessons, one for each year, F–10. teachers may choose to use the lesson relevant to their 
year level and/or develop a similar one using a different/complementary content description. relevant content 
descriptions from the science inquiry sub-strand are included in all the lessons.

the eleven lessons have been prepared using the same structure giving the teacher all the information needed 
to prepare for and conduct the lesson. each lesson has:

 � an introduction

 � a list of the relevant Australian curriculum: science content descriptions and codes. each code is 
hyperlinked to the AcArA website.

 � reference to the relevant assessment standard/s

 � brief background information

 � materials and equipment list

 � safety advice (if relevant)

 � a teaching sequence

– lesson objective

– introduction

– core

– conclusion

 � lesson resources – could include digital resources and/or worksheets

 � useful links to websites for more information or additional activities. 

A page of interesting background information for teachers prefaces each lesson. this provides some context 
for the topic and in most cases incorporates references to Australian food science and innovation.
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curriculum mAP
National Science Week 2014  |  food for our future: Science feeding the world

scieNce uNderstANdiNg – biologicAl scieNces; chemicAl scieNces

year
Biological Sciences chemical Sciences

Structure and function Diversity and evolution interdependence Properties and structure interaction and change

f acSSu002: living 
things have basic needs, 
including food and water
 � needs of young lambs: 

milk from their mother ewe
 � needs of wheat 

seedlings: water and food 
(fertliser)

acSSu003: objects are 
made of materials that 
have observable 
properties 
 � taste and describe 

different flavoured milks
 � taste and describe the 

differences between 
apples, oranges and 
bananas
 �What’s in your lunch 

box?

1 acSSu017: living 
things have a variety of 
external features
 � describe the identifying 

features of cattle, ducks, 
dogs, sunflowers and 
apple trees

acSSu211: living 
things live in different 
places where their 
needs are met
 � needs of young calves: 

protection by their mothers 
and farmers
 � needs of strawberry 

plants: farmers provide 
water, shelter and fertiliser
 � needs of bees: apiarists 

provide shelter and sugar 
solution during winter

acSSu018: everyday 
materials can be 
physically changed in a 
variety of ways
 � describe the differences 

between bread and toast 
as well as fresh and 
cooked apples

2 acSSu030: living 
things grow, change and 
have offspring similar to 
themselves
 � describe the physical 

development of lambs and 
calves into mature adults
 � describe the physical 

development of broad 
bean seedlings into mature 
plants

acSSu031: Different 
materials can be 
combined, including by 
mixing, for a particular 
purpose
 � Make a salad dressing (a 

mixture?) of (balsamic) 
vinegar and olive oil

3 acSSu044: living 
things can be grouped 
on the basis of 
observable features and 
can be distinguished 
from non-living things
 � list the living and 

non-living things on a local 
farm.
 � how many food crops 

are grown in your area and 
your state? how many of 
them do you eat?
 � how many different types 

of meats are sold in your 
supermarket?

acSSu046: a change of 
state between solid and 
liquid can be caused by 
adding or removing heat
 � At what temperatures do 

different ice-creams and 
fruit gelatos melt?
 �Which chocolate melts 

fastest? White, brown or 
dark?

http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU002&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU003&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU017&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU211&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU018&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU030&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU031&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU044&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU046&level=F
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scieNce uNderstANdiNg – biologicAl scieNces; chemicAl scieNces

year
Biological Sciences chemical Sciences

Structure and function Diversity and evolution interdependence Properties and structure interaction and change

4 acSSu072: living 
things have life cycles
 �Which came first, the 

chicken or the egg?
 � Visit a young animal 

pavilion in your agricultural 
show.

acSSu073: living 
things, including plants 
and animals, depend on 
each other and the 
environment to survive
 � list all the living things 

that make up a local farm 
(from a worm to a farmer), 
and show their 
interconnections.

acSSu074: Natural and 
processed materials 
have a range of physical 
properties; these 
properties can influence 
their use
 � Air-dry some local fruits 

and compare the 
characteristics between the 
fresh and dried fruit.

5 acSSu043: living 
things have structural 
features and adaptations 
that help them to survive 
in their environment
 � how does the soil type 

and climate effect what 
type of farming is carried 
out in your area and a 
different state?

acSSu077: Solids, 
liquids and gases have 
different observable 
properties and behave in 
different ways
 � gases are used in food 

production in agriculture to 
increase crop yields (co2 
in drip irrigation, 
greenhouse enrichment).
 � gases are used in food 

preservation in agriculture 
to destroy pests (co2 in 
grain silos) and preserve 
fruit (co2 to reduce the 
percentage of ethylene).
 � describe examples of 

gaseous, liquid and solid 
fertiliser used to increase 
food crop yield.

6 acSSu094: the growth 
and survival of living 
things are affected by 
the physical conditions 
of their environment
 � investigate the effect of 

saline soils, different 
fertilisers and drainage on 
the yield of food crops.

acSSu095: changes to 
materials can be 
reversible, such as 
melting, freezing, 
evaporating; or 
irreversible, such as 
burning and rusting
 � how is dairy effluent 

treated to make it safe to 
irrigate pastures?

7 acSSu111: there are 
differences within and 
between groups of 
organisms; classification 
helps organise this 
diversity
 � different cattle breeds 

respond to different 
conditions.

acSSu112: interactions 
between organisms can 
be described in terms of 
food chains and food 
webs; human activity 
can affect these 
interactions
 � Sustainable fishing

acSSu113: Mixtures, 
including solutions, 
contain a combination of 
pure substances that 
can be separated using 
a range of techniques
 � Making butter

8 acSSu149: cells are the 
basic units of living 
things and have 
specialised structures 
and functions
 � Plant cells producing 

antioxidants (fruits)

acSSu150: Multi-
cellular organisms 
contain systems of 
organs that carry out 
specialised functions 
that enable them to 
survive and reproduce
 � effective germination for 

food crops
 � Photosynthesis: n for leaf 

growth, P for roots and 
fruit, K for flowers

acSSu151: the 
properties of the 
different states of matter 
can be explained in 
terms of the motion and 
arrangement of particles
 � osmosis, diffusion, 

molecular motion and fresh 
cherries

acSSu152: Differences 
between elements, 
compounds and 
mixtures can be 
described at a particle 
level
 � Aquatic Air, Measuring 

dissolved oxygen
 � Agricultural chemicals: 

interactive Molecular 
Visualiser

acSSu225: chemical 
change involves 
substances reacting to 
form new substances
 � using Polyacrylamide for 

water retention in soils
 � Fermentation & Brewing
 � nitrogen cycle, fertilisers 

and food production

http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU072&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU073&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU074&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU043&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU077&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU094&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU095&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU111&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU112&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU113&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU149&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU150&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU151&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU152&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU225&level=F
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scieNce uNderstANdiNg – biologicAl scieNces; chemicAl scieNces

year
Biological Sciences chemical Sciences

Structure and function Diversity and evolution interdependence Properties and structure interaction and change

9 acSSu175: Multi-
cellular organisms rely 
on coordinated and 
interdependent internal 
systems to respond to 
changes to their 
environment 
 � development of drought 

resistant crops
 � Photosynthesis and light 

intensity
 � Adapting agricultural 

practices/crops to climate 
changes eg cotton
 � induction of spawning of 

oysters

acSSu176: ecosystems 
consist of communities 
of interdependent 
organisms and abiotic 
components of the 
environment; matter and 
energy flow through 
these systems
 � Farming ecosystem
 � Building soil carbon
 � effect of soil ph and 

salinity on agricultural 
ecosystems
 � Biodiversity and 

sustainable food 
production
 � Growing food on the 

space station

acSSu177: all matter is 
made of atoms which 
are composed of 
protons, neutrons and 
electrons; natural 
radioactivity arises from 
the decay of nuclei in 
atoms
 � Molecular structure of 

essential oils insecticides 
in cotton
 � Agricultural chemicals: 

interactive Molecular 
Visualiser
 � introduction of organic 

chemistry

acSSu178: chemical 
reactions involve 
rearranging atoms to 
form new substances; 
during a chemical 
reaction mass is not 
created or destroyed
 � cheese making
 � effect of enzyme lactase 

on lactose concentration in 
milk
 � determine the role of 

enzymes in Food science

acSSu179: chemical 
reactions, including 
combustion and the 
reactions of acids, are 
important in both 
non-living and living 
systems and involve 
energy transfer
 � soil ph and its effect on 

nutrient availability
 � Acid soils and effect on 

food production
 � Fruit storage: effect of 

ethylene
 � Production of Malt

10 acSSu184: the 
transmission of heritable 
characteristics from one 
generation to the next 
involves DNa and genes
 � Plant breeding v’s gMos
 � researching lipids found 

in different seeds to 
increase consumer health
 �weed control and 

herbicide resistance
 � extraction and analysis of 

beef dnA
 � Bt cotton
 � identifying foreign fish in 

our market place

acSSu185: the theory 
of evolution by natural 
selection explains the 
diversity of living things 
and is supported by a 
range of scientific 
evidence
 � simulation of population 

genetics and natural 
selection in an aquatic 
ecosystem
 � the evolution of wheat

acSSu186: the atomic 
structure and properties 
of elements are used to 
organise them in the 
Periodic table
 � trace elements required 

for effective growth of 
different crops
 � so2 in the wine industry; 

equilibrium

acSSu187: Different 
types of chemical 
reactions are used to 
produce a range of 
products and can occur 
at different rates
 �wine production
 � Alcohol production
 �wine faults
 � Fungal control in wheat 

crops by testing different 
treatments determination 
of ascorbic acid in fruit and 
vegetables
 � Food crops or Biodiesel

http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU175&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU176&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU177&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU178&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU179&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU184&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU185&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU186&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU187&level=F
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scieNce uNderstANdiNg – eArth ANd sPAce scieNces; PhysicAl scieNces
year earth and space sciences Physical sciences

Systems in space changes to the earth transformation and 
conservation of energy

forces and motion

f acSSu004: Daily and 
seasonal changes in our 
environment, including the 
weather, affect everyday life
 �what time of the year are food 

crops grown in your area?

acSSu005: the way objects 
move depends on a variety of 
factors, including their size 
and shape
 � Movement of seeds by wind 

(dandelion) and falling (wattle) is 
determined by size and shape

1 acSSu019: observable 
changes occur in the sky and 
landscape
 � talk about the different farms in 

your local area
 � Measure the rainfall in your area 

and mark the rainy days on a 
calendar

acSSu020: light and sound 
are produced by a range of 
sources and can be sensed
 � identify the sounds of cows and 

calves, sheep and lambs as well 
as hens and chickens
 � grow wheat seeds in the dark 

and in the light

2 acSSu032: earth’s resources, 
including water, are used in a 
variety of ways
 � how is water used to grow food 

in your area?
 � healthy soil, healthy living

acSSu033: a push or a pull 
affects how an object moves 
or changes shape
 � need a different push to move 

toy tractors up and down a slope, 
and on the level

3 acSSu048: earth’s rotation on 
its axis causes regular 
changes, including night and 
day
 � show the importance of sunlight 

in the growth of a local food crop.

acSSu049: heat can be 
produced in many ways and 
can move from one object to 
another
 � Measure the different 

temperatures of white sand, 
brown and black soils.
 � how does soil temperature 

effect the germination of grass, 
wheat and sweetcorn.

4 acSSu075: earth’s surface 
changes over time as a result 
of natural processes and 
human activity
 � collect different soil types and 

ask a farmer which is best for 
which crop.

acSSu076: forces can be 
exerted by one object on 
another through direct contact 
or from a distance
 � use a piece of tyre to compare 

and contrast the friction on 
concrete, gravel and wet soil.

5 acSSu078: the earth is part 
of a system of planets orbiting 
around a star (the sun)
 � describe how the sun is the 

essential ingredient to grow food 
crops and animals.

acSSu080: light from a 
source forms shadows and 
can be absorbed, reflected 
and refracted
 � germinate and grow wheat 

seeds under different coloured 
lights.
 �what colour of light is reflected 

from cereal leaves?
 � investigating factors that 

influence seed germination 
and plan growth.

6 acSSu096: Sudden geological 
changes or extreme weather 
conditions can affect earth’s 
surface
 � Drought-proof soils

acSSu097: electrical circuits 
provide a means of 
transferring and transforming 
electricity
 � report on ways in which 

scientists use electrical circuits to 
measure salt and ph in soil on a 
farm?

acSSu219: energy from a 
variety of sources can be used 
to generate electricity
 �what ways can electricity be 

generated on the farm?

http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU004&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU005&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU019&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU020&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU032&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU033&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU048&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU049&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU075&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU076&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU078&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU080&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU096&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU097&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU219&level=F
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scieNce uNderstANdiNg – eArth ANd sPAce scieNces; PhysicAl scieNces
year earth and space sciences Physical sciences

Systems in space changes to the earth transformation and 
conservation of energy

forces and motion

7 acSSu115: Predictable 
phenomena on earth, 
including seasons and 
eclipses, are caused by the 
relative positions of the sun, 
earth and the moon
 � Plan a seasonal sowing guide 

for a garden

acSSu116: Some of earth’s 
resources are renewable, but 
others are non-renewable
 � soils are non-renewable, what 

strategies do farmers use to 
minimise soil loss?

acSSu222: Water is an 
important resource that cycles 
through the environment
 � how does the farmer conserve 

water for his crops and animals?

acSSu117: change to an 
object’s motion is caused by 
unbalanced forces acting on 
the object
 �what are the major reasons why 

“Quad Bikes” have fatal 
accidents?

acSSu118: earth’s gravity 
pulls objects towards the 
centre of the earth
 � describe the difficulties in 

growing food crops in zero 
gravity. what would be the 
solutions?

8 acSSu153: Sedimentary, 
igneous and metamorphic 
rocks contain minerals and are 
formed by processes that 
occur within earth over a 
variety of timescales
 � use of limestone and dolomite 

to condition cropping soils

acSSu155: energy appears in 
different forms including 
movement (kinetic energy), 
heat and potential energy, and 
causes change within systems
 �Wind farms – friend or foe?

9 acSSu180: the theory of plate 
tectonics explains global 
patterns of geological activity 
and continental movement
 � different rock formation 

processes generate different 
landforms, that produce different 
soil types, that determine the local 
agriculture

acSSu182: energy transfer 
through different mediums can 
be explained using wave and 
particle models
 � optimising energy in a 

glasshouse system
 � Growing food on the space 

station.

10 acSSu188: the universe 
contains features including 
galaxies, stars and solar 
systems and the Big Bang 
theory can be used to explain 
the origin the universe
 � sustainable agriculture in space 

colony

acSSu189: Global systems, 
including the carbon cycle, 
rely on interactions involving 
the biosphere, lithosphere, 
hydrosphere and atmosphere
 �water cycle and crops
 � carbon footprint of the dairy 

industry

acSSu190: energy 
conservation in a system can 
be explained by describing 
energy transfers and 
transformations
 � satellite imagery to determine 

crop health

acSSu229: the motion of 
objects can be described and 
predicted using the laws of 
physics
 � tractor stability on different 

surfaces, towing different 
implements

scieNce As A humAN eNdeAVour
year Nature and development of science use and influence of science

f acShe013: Science involves exploring and observing the world 
using the senses
 � observe sunflower seeds germinating in a glass jar or saucer
 � explore how earthworms aerate and mix soil

1 acShe021: Science involves asking questions about, and 
describing changes in, objects and events
 �what happens when wheat seeds germinate?
 � Sugar detectives

acShe022: People use science in their daily lives, including 
when caring for their environment and living things
 � caring for growing cress and mustard as micro herbs
 � Sugar detectives

2 acShe034: Science involves asking questions about, and 
describing changes in, objects and events
 �what happens when milk is left out of the fridge?

acShe035: People use science in their daily lives, including 
when caring for their environment and living things
 � caring for yourself: eating healthy foods

3 acShe050: Science involves making predictions and describing 
patterns and relationships
 � how much salt needs to be dissolved in water to make fresh eggs 

float?

acShe051: Science knowledge helps people to understand the 
effect of their actions
 �why is it important to eat fruit and vegetables?

4 acShe061: Science involves making predictions and describing 
patterns and relationships
 �which chocolate melts first, white, brown or dark?

acShe062: Science knowledge helps people to understand the 
effect of their actions
 � develop a healthy Food Pyramid for your family.

http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU115&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU116&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU222&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU117&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU118&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU153&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU155&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU180&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU182&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU188&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU189&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU190&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSSU229&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE013&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE021&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE022&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE034&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE035&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE050&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE051&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE061&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE062&level=F
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scieNce As A humAN eNdeAVour
year Nature and development of science use and influence of science

5 acShe081: Science involves testing predictions by gathering 
data and using evidence to develop explanations of events and 
phenomena
 �what conditions will grow the most mould on bread?

acShe082: important contributions to the advancement of 
science have been made by people from a range of cultures
 � Find out about the rotary Food Plant solutions (www.learngrow.org)

acShe083: Scientific understandings, discoveries and 
inventions are used to solve problems that directly affect 
peoples’ lives
 �what are the advantages and disadvantages of self driving tractors?

acShe217: Scientific knowledge is used to inform personal and 
community decisions
 �what are the best conditions to improve growth of local food crops?

6 acShe098: Science involves testing predictions by gathering 
data and using evidence to develop explanations of events and 
phenomena
 �which developed the greatest amount of mould, uncooked or cooked 

food?
 �what are the best storage conditions to prevent potatoes sprouting?

acShe099: important contributions to the advancement of 
science have been made by people from a range of cultures
 � research the “green revolution (1940-1960)” and the countries 

involved.

acShe100: Scientific understandings, discoveries and 
inventions are used to solve problems that directly affect 
peoples’ lives
 � how does a robot milk cows? what are the advantages and 

disadvantages of a robotic dairy? (www.scenicrim4realmilk.com.au)

acShe220: Scientific knowledge is used to inform personal and 
community decisions
 � Find out about your local “Farmers Market”. talk to the stall holders 

about how they use science to produce their food.

7 acShe119: Scientific knowledge changes as new evidence 
becomes available, and some scientific discoveries have 
significantly changed people’s understanding of the world
 �what are the important aspects for the success of sustainable food 

production in your area?

acShe223: Science knowledge can develop through 
collaboration and connecting ideas across the disciplines of 
science
 � describe some of the international collaborations established by the 

uwA institute of Agriculture (www.ioa.uwa.edu.au)

acShe120: Science and technology contribute to finding 
solutions to a range of contemporary issues; these solutions 
may impact on other areas of society and involve ethical 
considerations
 � describe ways in which agricultural food crop pests are controlled in 

Australia.

acShe121: Science understandings influences the development 
of practices in areas of human activity such as industry, 
agriculture and marine and terrestrial resource management
 � research the different scientific controls used to control rabbits in 

Australia.

acShe224: People use understanding and skills from across 
the disciplines of science in their occupations
 �which branches of science work together to develop a sustainable 

management of water use in farms?

8 acShe134: Scientific knowledge changes as new evidence 
becomes available, and some scientific discoveries have 
significantly changed people’s understanding of the world
 � how does biodiversity improve sustainability of food production in 

different countries?

acShe226: Science knowledge can develop through 
collaboration and connecting ideas across the disciplines of 
science
 � investigating meat tenderness

acShe135: Science and technology contribute to finding 
solutions to a range of contemporary issues; these solutions 
may impact on other areas of society and involve ethical 
considerations
 � using Polyacrylamide for water retention in soils

acShe136: Science understandings influences the development 
of practices in areas of human activity such as industry, 
agriculture and marine and terrestrial resource management
 � describe how technologies have been applied to modern farming 

techniques to improve yields and sustainability.

acShe227: People use understanding and skills from across 
the disciplines of science in their occupations

9 acShe157: Scientific understanding, including models and 
theories, are contestable and are refined over time through a 
process of review by the scientific community
 � Fungal control in wheat crops by testing different treatments

acShe158: advances in scientific understanding often rely on 
developments in technology and technological advances are 
often linked to scientific discoveries
 � developing lactose free milk
 � Adapting agricultural practices/crops to climate changes eg cotton

acShe160: People can use scientific knowledge to evaluate 
whether they should accept claims, explanations or predictions
 � determine the role of enzymes in Food science

acShe161: advances in science and emerging sciences and 
technologies can significantly affect people’s lives, including 
generating new career opportunities
 � effect of soil ph and salinity on agricultural ecosystems

acShe228: the values and needs of contemporary society can 
influence the focus of scientific research
 � Fish stocking to help recovery of populations at risk

10 acShe191: Scientific understanding, including models and 
theories, are contestable and are refined over time through a 
process of review by the scientific community
 � stud beef cattle parentage testing by dnA marker technology
 � dnA computer modelling for determining bacterial spoilage of meat

acShe192: advances in scientific understanding often rely on 
developments in technology and technological advances are 
often linked to scientific discoveries
 �weed control and herbicide resistance 

acShe194: People can use scientific knowledge to evaluate 
whether they should accept claims, explanations or predictions
 � determine the role of enzymes in Food science

acShe195: advances in science and emerging sciences and 
technologies can significantly affect people’s lives, including 
generating new career opportunities
 � soil ph and salinity on agricultural ecosystems

acShe230: the values and needs of contemporary society can 
influence the focus of scientific research
 � researching lipids found in different seeds to increase consumer 

health
 � developing different cereals to produce gluten free bread

http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE081&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE082&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE083&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE217&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE098&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE099&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE100&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE220&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE119&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE223&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE120&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE121&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE224&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE134&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE226&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE135&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE136&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE227&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE157&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE158&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE160&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE161&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE228&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE191&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE192&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE194&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE195&level=F
http://www.australiancurriculum.edu.au/science/Curriculum/F-10#cdcode=ACSHE230&level=F
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Wholefoods Vs Processed foods

As recently as 100 years ago, the average person’s diet was determined by the 
capacity to grow, kill or gather. our forebears ate only ‘wholefoods’: primarily fruits, 
vegetables, grains, unpasteurised butter, milk and cheese, meat, fish and eggs. 

however, from the early 20th century our food supply has been increasingly 
industrialised. the advent of food manufacturing increased the amount of food 
available but often at the expense of nutrition. 

in their natural state – unprocessed and unrefined – wholefoods are rich in 
vitamins, minerals and dietary fibre, and contain the four essential nutrients – 
water, carbohydrates, fat and protein. however, wholefoods typically require longer 
preparation times than processed foods and have shorter shelf lives.

Processed foods result from manufacturing methods such as pasteurisation, 
fermentation, milling, canning, salting and freezing. these methods convert raw 
ingredients into packaged goods that have a longer shelf life (preservation), are 
free of pathogens and toxins (food safety), can be prepared quickly (convenience) 
and have an altered flavour, texture, aroma, colour or form (variety).

intensive processing usually depletes valuable nutrients. grain, for example, tends 
to be a nutritional impersonator of its wholegrain self, stripped of its most nutritious 
components – the bran and germ.

Processed foods such as breakfast cereals, breads, processed meats, biscuits, 
ice cream, fast foods and soft drinks are often high in sugar, salt and saturated or 
trans fats. they contain almost no dietary fibre and are stacked with artificial 
flavours, preservatives, hydrogenated oil, fillers and sweeteners. 

the world health organization believes the amount of processed foods consumed 
is responsible for increasing levels of obesity, diabetes and coronary disease.

some food manufacturers are compensating for nutrient losses by fortifying – for 
example, by adding vitamin d to milk or folic acid to grain-based foods. But 
studies have shown that synthetic nutrients are less bio-available to the body than 
natural foods.

the conundrum is that there is more manufactured food in stock than at any time 
in human history, yet the planet is facing a food crisis. A major push has started to 
steer agriculture and consumer trends towards ‘functional foods’ – natural food 
products that simultaneously address the diet-related health issues in developed 
countries and lift crop production in countries facing food shortages.

examples of functional foods are whole grains and pulses (peas, beans, 
legumes), which provide the body with micronutrients that research 
has shown can actively protect against disease, including heart 
disease and some cancers. For communities needing to 
lift food production, pulses transfer nitrogen from the air to 
the soil, improving crop yields.

did You Know:
 � The five unhealthiest 
foods you can consume 
are doughnuts, soft 
drink, commercially 
fried foods such as 
French fries, and fried 
non-fish seafood. 

 � A good way to 
recognise highly 
processed foods is if 
the label ingredients 
number more than five 
and are unfamiliar.
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Lesson plan: Year F

WhAt’s iN your luNch box?
introduction
the understandings that objects are made of materials that have observable properties, and that we can explore 
and observe these properties using our senses, are important scientific principles for Foundation students. 
supermarket food provides a valuable real-life context for such learning. Young children may be familiar with the 
idea of eating healthy foods but being able to identify healthy foods over less healthy choices is difficult, even for 
adults. Misleading labels can add to the confusion. understanding why some types of foods are a poor choice 
is an important step in taking care of ourselves and preventing illnesses such as obesity and type 2 diabetes.

in this lesson, students learn that some foods are natural (wholefoods) and some foods are man-made 
(processed). students explore foods using their senses to examine their properties (including taste) and their 
ingredients. students learn that processed supermarket foods have a list of ingredients on their packaging, 
which can help us make healthy food choices. they begin to understand that despite convincing packaging 
and wonderful flavour, processed foods are often unhealthy choices for the lunchbox. students watch a video 
that explains the effects of unhealthy or junk foods on their bodies. they examine two sample school lunch 
boxes to determine if healthy food choices have been made. 

australian curriculum content descriptions

Science understanding

chemical sciences
objects are made of materials that have observable properties (Acssu003) 

Science as a human endeavour
nature and development of science

science involves exploring and observing the world using the senses (Acshe013) 

Science inquiry Skills

Questioning and predicting
respond to questions about familiar objects and events (Acsis014)

Planning and conducting
explore and make observations by using the senses (Acsis011) 

source: Australian curriculum, Assessment and reporting Authority (AcArA)

achievement standard
this lesson sequence provides opportunities to gather information about students’ understanding related to the 
sections in bold in the achievement statement below:

By the end of the foundation year, students describe the properties and behaviour of familiar 
objects. they suggest how the environment affects them and other living things. 

students share observations of familiar objects and events.

source: Australian curriculum, Assessment and reporting Authority (AcArA)

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU003
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE013
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS014
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS011
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=F
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=F
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Background information 
scientists who work in the food industry include chemists, physicists, biologists, environmental geologists and 
health professionals. Job titles that students may recognise include dieticians, nutritionists, agricultural 
scientists, soil scientists, food engineers, dairy food scientists, cereal scientists, meat scientists and organic 
food scientists. 

diabetes is a chronic disease estimated to affect more than 1.7 million Australians. it is a progressive disease 
with serious complications that can lead to serious incapacity (resulting in poor quality of life) and reduced life 
expectancy. whilst it can be determined by genetic factors, environmental (lifestyle) factors such as poor diet, 
obesity and insufficient physical exercise increase the risk of developing diabetes. Preventing or reducing the 
risk of diabetes through education on nutrition and healthy food choices is important.

Materials and equipment 

Per class:
 � computer, screen, internet access

 � food items/packages, enough for one per student with all labels where applicable. Must include a selection 
of natural foods (whole pieces/bags of fruit and vegetables, egg in an egg carton, empty milk containers, 
disposable plastic water bottles, tinned vegetables) and a selection of processed packaged foods or just the 
packaging. if possible include some commercially bagged vegetables eg carrots, onions, beans, sprouts, 
wrapped cucumber, cherry tomatoes as this will clearly show that natural foods don’t usually need 
ingredients on their labels because you can see what they are made from.

 � tray/s to carry and display food items

 � 3 hoops

 � labels for hoops – ‘Made by people’, ‘natural, ‘don’t know’

 � a few packets with misleading labels, which are designed to make people think they are healthy but the 
number/type of ingredients tells us otherwise.

Per group:
 � small plate of cut-up salad items eg carrot, celery, cucumber, lettuce, sprouts, beans

 � small plate of cut-up fruit items 

Safety advice 
whilst the foods for consumption in this lesson are not usually associated with allergies, teachers must ensure 
that the foods selected take into consideration the individual needs of the students. 

teaching sequence

lesson objective
in this lesson students recognise the differences between natural foods and those made by people.  
they identify the ingredients labels on packaging as a way of determining how healthy the food is.  
they consider why it is important for their function and growth to have healthy foods in their lunch box  
and at most other times. 
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introduction
direct students to sit in a circle.

explain to students that since all people need food, there are scientists who study food so that they can find 
out which foods are the healthiest for us. in this science lesson they are going to work like a food scientist and 
they will need to use all their senses to make observations.

display a tray of various food and drink items, healthy and unhealthy.

Ask students to look at all the foods/food packages and suggest ideas for sorting the foods into groups. 
Prompt for a number of ideas, for example colour, size, taste, food categories (cereals, drinks, biscuits, fruit 
etc), healthy and unhealthy, foods we like or don’t like. explain that today we are going to sort the foods by how 
healthy they are.

hold up a vegetable or fruit. explain to the students that this is called a ‘natural’ or ‘wholefood’ because it has 
come straight from the farm or the vegetable garden. nature made it and we usually can tell this by looking at 
it.

hold up a packet of biscuits. explain to students that people make biscuits and lots of things have been mixed 
together to make them. that is why you don’t find biscuits growing on a tree or a vine. You don’t know what is 
in them just by looking at them.

lay the three hoops on the floor and place a label in each hoop. distribute a food item (or packet) to each 
student. invite groups of students to sort their items into natural foods and foods made by people, with the third 
hoop being for foods they aren’t sure about. then ask the group if they disagree with any placements and why. 
discuss and also sort the ones in the ‘don’t know’ hoop.

explain that in the next activity students will be using their senses to explore one of the differences between 
natural foods and foods made by people and science tells us before we touch food we should have clean 
hands. direct students to wash hands and sit at the tables/their desks on return.

collect items for use later in the lesson.

core
1. divide class into small groups and provide each group with a small plate of pieces of natural salad foods 

and ask them to use their senses to make observations about these foods.

2. Ask students to share their observations about the properties of these materials (eg different colours, 
comes from a plant, crispy, contain water, not sweet) emphasising that nature makes this food not people.

3. now provide each group with a plate of fresh fruit pieces and ask them to use their senses to make 
observations about the properties of these foods. compare the properties to those of the salad foods 
emphasising the main difference is an increase in sweetness but that nature makes them not people.

4. Project the PowerPoint presentation Food detectives and move to slide 2. Ask students to share ideas 
about the properties of these foods, especially who makes them and their taste. support students to note 
that people, not nature, made these foods and they are sweeter/saltier than the salad/fruit items they have 
just tasted. 

5. Ask these focus questions:

 � what do people put in foods and drinks like these to make them taste and look the way they do? (sugar/
salt/colour)

 � what are these foods usually in when we buy them? (ie they are nearly always in packets/ 
containers/bottles)

 � how could we find out what is actually in the foods and drinks made by people? (look on the packaging)

http://asta.edu.au/programs/natscienceweek/resources/2014
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6. confirm that the things put into these foods are called the ‘ingredients’ and that these are always on the 
label. display slide 3 showing various ingredients labels. explain that when a food or drink is in a packet, 
bottle or container we should always be a food detective to see what the ingredients are and whether it is a 
good food for our bodies.

7. explain to the students they are now going to be food detectives hunting for the ingredients on different 
foods and packets. display slide 4 and explain that this is what a food label might look like. display slides 5 
through 7 to point out:

 � where to find the ingredients

 � that sugar, salt, flavour and oil are often in the list and science has taught us that we need to eat small 
amounts of these

 � that science has taught us that the more things in the list, the less healthy the food is likely to be.

8. leave slide 7 on display and distribute a variety of food items/packets (previously sorted into the hoops) so 
that students can see both a natural food and a food made by people.

9. Allow time for students to explore and swap the foods/packets inviting students to try and count the 
number of ingredients.

10. refocus students’ attention and display two packets with words on the front that are designed to make us 
think they are healthy (eg packets with the words ‘fruit’, ‘wholesome’, ‘healthy’, ‘nutritious’ or pictures of 
sports stars or natural foods). reinforce that even though these foods say they are healthy, if we look at 
them we know they are not found in nature and they often have lots of ingredients, which are not good  
for us. 

11. explain that you are now going to show them a video that explains why these foods should only be eaten 
as a treat – no more than one a day. display slide 8 with the video — Pyramid Power vs Junk Food Bandits 
Basketball Movie. 

12. Briefly discuss the key messages of the video (ie unhealthy foods make you have less lasting energy, you 
feel tired after eating them, you can’t concentrate) and point out that they also do bad things to your teeth 
and your blood (type 2 diabetes). 

conclusion
tell the students you are now going to show them a photo of two lunch boxes so they can show you how much 
they have learned about healthy eating. display slide 9 and ask students to look closely and think about which 
lunch box is healthier and why. invite them to share their ideas with the person beside them, then regroup and 
ask a few students to share their thinking. 

lesson resources

Digital resources
Food detectives, PowerPoint presentation (3.8 MB)

Pyramid Power v’s Junk Food Bandits basketball movie, nourish interactive

useful links
nourish interactive, nourishinteractive.com. Activities, games and quizzes on healthy food

toxic sugar, You tube (18.01 min). ABc catalyst program segment for teacher and parent information

http://www.nourishinteractive.com/kids/nutrition-healthy-foods-basketball-movie
http://www.nourishinteractive.com/kids/nutrition-healthy-foods-basketball-movie
http://asta.edu.au/programs/natscienceweek/resources/2014
http://www.nourishinteractive.com/kids/nutrition-healthy-foods-basketball-movie
http://www.nourishinteractive.com
http://www.youtube.com/watch?v=UU3GvRsFHqY
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sugAr – A sWeeteNer  
tiPPiNg the heAlth scAles

did You Know?
�  A 330-millilitre can of 

soft drink contains 
on average nine 
teaspoons of sugar.

�  Before sugar was 
widely available, honey 
was used to sweeten 
food. Like sugar, honey 
is a carbohydrate.

sugar is the generalised name for sweet, short-chain, soluble carbohydrates, 
many of which are found in both natural and processed foods. sugar is the main 
energy source for the brain and muscles. 

sugar is added to processed foods for flavour, texture, bulk and as a preservative. 
however, some processed foods with large amounts of added sugar contain few 
other nutrients, making them energy dense but nutrient poor. this has become a 
modern-day health debate with mounting concern that the high amount of sugar in 
western diets is behind a rise in obesity and diabetes, and declining dental health.

in March 2014, the world health organization (who) announced it was 
considering halving its recommended sugar consumption guidelines from less 
than 10 per cent of total energy intake per day to less than five per cent of total 
energy intake per day. this is equivalent to 25 grams (six teaspoons) of sugar per 
day for an average adult, and less for children.the who is concerned by how 
much of the sugar consumed is ‘hidden’ in ‘non-sweet’ processed foods. For 
example, one tablespoon of tomato sauce contains about four grams (one 
teaspoon) of sugar.

sugar is a natural product, found in most plant tissue, but only present in sufficient 
quantities in sugar cane and sugar beet for economic extraction. in Australia, 
sugar is sourced from cane. 

extraction requires crushing the cane to release juice. this juice is evaporated until 
crystals of raw sugar (containing molasses) form and grow. it is a highly efficient 
manufacturing process: the fibre left after the cane is crushed fuels the sugar mill, 
while other waste is used to fertilise the cane fields. Molasses, the syrup residue 
that remains after raw sugar is made, is used in distilleries and livestock diets. 
Further refinement produces the familiar white sugar consumed in households and 
used in soft drinks and processed foods. this refining uses sulphur dioxide to 
‘bleach’ the raw sugar crystals, then chemicals such as phosphorus acid,  
calcium hydroxide or carbon dioxide are introduced to absorb impurities before  
a final filtering to remove the molasses. white sugar is more than 99 per cent  
pure sucrose.

Australia produces both raw and refined sugar in an industry that comprises 3000 
cane growers, 25 sugar mills and six shipping terminals. About 95 per cent is 
grown in Queensland, and the rest in northern new south wales. More that 80 per 
cent is exported as bulk raw sugar, making Australia the world’s second largest 
raw sugar exporter (behind Brazil).
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Lesson plan: Year 1

sugAr detectiVes
introduction
the understanding that all living things need food is a founding scientific principle but is all food good for living 
things? in Australia, children (and adults) are enticed by an enormous array of processed foods that actually 
provide little nutritional value and instead fill us up with sugar, fat, salt, caffeine, flavours and colours. 
consequently, preventable diseases like obesity and type 2 diabetes are escalating at a frightening rate.

this science lesson focuses on just one of the ingredients that is added to our foods – sugar. some foods like 
fruit have sugar in them but they also have many other things that our bodies need, for example fibre, vitamins 
and minerals. they are also satisfying so we don’t look for more food to eat. in addition, the sugar is of a type 
and dilution that our bodies can digest without getting a sugar overload. Foods made by people (processed 
foods) tend to have larger quantities of sugar with less nutritional value. soft drinks, cakes, biscuits, juices, 
cordial and confectionary hit our systems with much more sugar than is good for us and in a short period.

in this lesson, students identify the amount of sugar in both natural and processed foods and observe 
packaging in order to locate information on how healthy the food is and how ‘healthy’ pictures and words on 
packaging can be misleading.

australian curriculum content descriptions

Science as a human endeavour

Nature and development of science
science involves asking questions about, and describing changes in, objects and events (Acshe021)

use and influence of science
People use science in their daily lives, including when caring for their environment and living things 
(Acshe022) 

Science inquiry Skills

Questioning and predicting
respond to and pose questions, and make predictions about familiar objects and events (Acsis024)

Planning and conducting
Participate in different types of guided investigations to explore and answer questions, such as manipulating 
materials, testing ideas, and accessing information sources (Acsis025)

use informal measurements in the collection and recording of observations, with the assistance of digital 
technologies as appropriate (Acsis026)

Processing and analysing data and information 
through discussion, compare observations with predictions (Acsis212)

source: Australian curriculum, Assessment and reporting Authority (AcArA)

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE021
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE022
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS024
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS025
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS026
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS212
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=1
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achievement standard
this lesson sequence provides opportunities to gather information about students’ understanding related to the 
sections in bold in the achievement statement below:

By the end of year 1, students describe objects and events that they encounter in their everyday lives, 
and the effects of interacting with materials and objects. they identify a range of habitats. they describe 
changes to things in their local environment and suggest how science helps people care for environments.

Students make predictions, and investigate everyday phenomena. they follow instructions to record and 
sort their observations and share their observations with others.

source: Australian curriculum, Assessment and reporting Authority (AcArA)

Background information 
For information regarding the amounts of sugar in foods and the need to limit sugar intake watch the ABc 
catalyst program toxic sugar. 

Materials and equipment 

Per class:
 � computer, screen, internet access

 � 2 large cards, one question on each – ‘do you know how to pick healthy foods from unhealthy ones, 
especially sugary foods?’ ‘why do we need to choose healthy foods low in sugar?’

 � 1 orange

 � 1 carrot

 � 1 bottle of water (commercially packaged)

 � 1 bottle or tetra pack of juice 

 � 1 snack bar in packaging eg muesli, energy, health type

 � 2 empty, clear drinking glasses

 � sharp knife 

 � cutting board

 � hand juicer

 � approx. 500g of sugar (white is best)

 � teaspoon

Per group:
 � cardboard box with one food package/item per student. try to choose items that students are likely to be 
familiar with, for example, cereals, snack bars, biscuits, yoghurt, flavoured milk, juice, chocolate, 
confectionary, energy drinks, particularly those that have misleading words like ‘nutritious’, ‘fruit’, ‘good for 
you’ and images of sports people)

 � counters or other uniform sets of small items (eg MAB blocks, pasta, beads, matchsticks) to represent 
spoons of sugar (one item equals one teaspoon of sugar). At least 30 pieces per student. groups do not 
need to have the same type of material. Alternately, sand could be used, in which case each student would 
need a teaspoon.

 � tray/plate to hold counters

 � plastic cups – 1 per student

 � 1 clear, tall glass containing 20 teaspoons of sugar

http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=F1
http://www.youtube.com/watch?v=UU3GvRsFHqY
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Safety advice 
ensure sharp knife is stored safely immediately after use.

teaching sequence

lesson objective
in this lesson, students identify the sugar properties of different foods. they observe packaging to identify 
where to find information about the healthiness of a food and how words and pictures on the front of packaging 
can be misleading. they represent the amount of sugar found in some of the foods they may eat in a day and 
learn why high sugar foods should be eaten in small quantities.

introduction
explain that this week is national science week and whilst every week is a great week for learning science, this 
week helps us to remember how important science is for solving problems in the world. 

tell students that science week this year is about food and science. we know that all living things need food 
and water and if they don’t get these things then that is one problem but another problem is the type of foods 
we are eating, especially ones that have a lot of sugar, and this is the problem that we are looking at in  
science today.

display the two question cards to students and tell them that in this science lesson they are going to use 
science to answer these questions. 

Ask students to imagine they are going on a bush walk and they can use their knowledge of healthy foods to 
choose two foods to take with them. display the orange, carrot, bottle of water, the juice and the snack/ health/
energy bar. explain that in this science lesson they will do two activities to find out which are the healthier foods 
to choose.

core

activity 1
1. hold up the orange and ask students to raise their hands if they think the orange would be a healthy choice 

and why. (it’s fruit, my mum says, i just know it).

2. Ask students how was the orange made – did people make the orange or did nature make it and people 
just pick it? explain that we call the orange a natural or wholefood because nature, not people, made it.

3. cut the orange in half and display the pieces. Ask students to use their observation skills to describe the 
properties of the orange (round, orange colour, has a skin, has seeds, juicy, sweet). 

4. display the juicer and ask students to identify its purpose, confirming that the juicer squeezes the juice 
from the orange and separates it from the skin and seeds so we end up with just juice. Model squeezing 
half the orange for students to see.

5. display a glass and ask students to predict how full the glass will be with the juice from the orange. Pour 
the juice into the glass and holding it up ask the students the following questions:

 � what do you observe? (a very small amount from half an orange)

 � how many oranges do you think we would have to squeeze to make just one glass of orange juice? 
(approximately four medium oranges)

 � do we normally eat four oranges at one time?

 � how do you think you would feel after eating four oranges in one go compared to a glass of juice (full 
compared to juice)
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6. hold up the juiced half and point to the left over flesh parts. explain that when we juice an orange, we leave 
behind lots of good things like fibre, vitamins and minerals. All we take is the juice so we waste all these 
other parts.

7. hold up the glass of juice, moving it gently and ask students the following questions:

 � what do you think is in juice? (water and tiny bits of orange)

 � how does juice taste? (sweet)

 � what usually makes things sweet? (sugar)

8. explain that now comes the scary bit... how much sugar do you think is in one orange? tell them there are 
about 5 teaspoons of sugar in one orange and ask a student to measure out 5 teaspoons of sugar into an 
empty glass for students to see how much sugar this is. explain that this sugar is a natural type and not as 
bad as the added sugar in other foods.

9. explain that because the juice of an orange holds a lot of the sugar and we know that there are four 
oranges in one glass of juice, there are more spoons of sugar in a glass of juice. depending on the brand, 
there can be around 7–10 teaspoons of sugar in a glass of juice because the factories that make juice for 
the supermarket often add extra sugar. Ask a student to add five more spoons of sugar to the glass and 
imagine eating it.

10. summarise by saying that science tells us that fruit juice is actually not a healthy food choice. even though 
an orange has sugar in it we are better to eat the orange because it is made by nature, it has less sugar 
than bottled juice, it has lots of other healthy parts and it fills us up more so we don’t go looking for 
unhealthy foods to eat.

11. tell students that they are now going to continue being sugar detectives with some other foods, but before 
they do they are going to have a drink of something that has no sugar and we need to have to stay alive. 
Ask them what they think it is (water) and tell them when they have their drink try to imagine what it would 
be like if there wasn’t water to drink.

12. regroup at desks.

activity 2
1. divide the class into groups and explain that each group will be given a box with some different packages 

inside.

2. instruct each student to choose one item from the box and discuss with the other group members if it is a 
healthy food or not. Ask students to suggest reasons why they think some of the foods might be healthy.

3. hold up an example packet that has some misleading words/pictures on it like ‘nutritious’, ‘healthy’, ‘fruit’, 
‘energy’, ‘good for sports people’. explain that sometimes these pictures and words are trying to trick us 
into buying the food and the only way we can really find out about the food is to look for a special label on 
the packet.

4. Ask students to look on any packet and see if they can find the information label that tells them about what 
is in each of the foods — the ingredients. Allow time for exploring and then display the PowerPoint sugar 
detectives. go to slide 2.

5. Ask students if they can find a label like this on their packets and explain that this type of label tells us the 
ingredients that have been used to make the food. Point to ingredients. explain that the label also tells us 
how healthy the food is. For example, it tells us how much sugar there is in the food. tell students they are 
now going to use some of these labels to see how much sugar is actually in their food.

6. distribute a plate/tray of selected counters and the plastic cups to each group.

http://asta.edu.au/programs/natscienceweek/resources/2014
http://asta.edu.au/programs/natscienceweek/resources/2014
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7. explain to students that because sugar is sticky and will attract ants into the classroom, they are going to 
pretend that each counter is one teaspoon of sugar. tell them you are going to name a food and tell them 
how many teaspoons of sugar is one serve of this food. each time they are to take the number of counters 
to match the number of teaspoons of sugar and put it into the cup.

8. using the sugar amounts in common foods table at the end of this lesson, select some common foods 
and tell students the amount of sugar each has, preferably starting with types that were identified as 
healthy in the above package activity. start with a couple of breakfast foods, then some lunch foods, and  
a snack food and sweet drink. include some healthy foods too, like carrot sticks, a boiled egg and a salad 
sandwich. when ready (or cup is full), ask students to try and count how many spoons of sugar they  
have ‘eaten’.

9. invite students to share how much sugar they have put into their cups and then tell them you have 
something to show them. hold up a glass with 20 spoons of sugar in it and ask them how they think they 
would feel if they tried to eat all this sugar. tell them that another really bad thing about eating this much 
sugar is that it tricks your brain into thinking you are still hungry and wanting more sweet food.

10. explain that now you are going to tell them something really, really amazing... they should only be  
eating about 3 teaspoons of added sugar a day. Added sugar is found in many packaged foods that 
people make.

11. tell students to put the counters back on the tray so they can do another ‘sugar in food ’activity.

12. Ask students to think of a drink that has no sugar (water). this means no spoons of sugar and because our 
body loves water we can have lots of drinks of water in a day.

13. invite students to try and recall other no or low sugar foods (use sugar amounts in common foods table to 
help prompt) and add the amount of sugar to their cup. Ask them if they can see why they should think 
carefully about what they eat and to really think carefully about how much sweet food they choose to eat.

14. Pack up packages and equipment.

conclusion
explain to students that now they know how much sugar is in food, they are going to watch a video that 
explains what happens when you eat unhealthy food. show students Pyramid Power vs Junk Food Bandits 
basketball movie.

summarise by recapping the key messages from the video about unhealthy foods (poor concentration, energy 
at first but not lasting, can make you feel uptight and unwell). refer back to the two questions displayed at the 
beginning of the lesson and re-read them asking if they think they know the answers a little better. show the 
items displayed for the bush walk at the start of the lesson (remaining orange half, water, juice, carrot and 
snack bar) and confirm that now we know that the healthiest choices are the orange or carrot and the water. 
explain that they need to use what science has taught them to ensure they make healthy food choices.

http://www.nourishinteractive.com/kids/nutrition-healthy-foods-basketball-movie
http://www.nourishinteractive.com/kids/nutrition-healthy-foods-basketball-movie
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lesson resources

Digital resources
sugar detectives, PowerPoint (1 MB)

sugar amounts in common foods table, page 23

Pyramid Power v’s Junk Food Bandits Basketball movie, nourish interactive

useful links
A teaspoon guide to Australian breakfast cereals, how much sugar? information for teachers (PdF, 677 KB)

how much sugar is in your food? Medical news today. Article (last updated 6/1/14)

how much sugar is in your kid’s food? Your Kid’s table. information for teachers 

nourish interactive, nourishinteractive.com. Activities, games and quizzes on healthy food

rethink your drink – Be sugar savvy, sFgov. Activities

toxic sugar, You tube (18.01 min). ABc catalyst program segment for teacher and parent information

would you eat a stack of 16 sugar cubes? sugar stacks. comparing sugar quantities in different foods

http://asta.edu.au/programs/natscienceweek/resources/2014
http://www.nourishinteractive.com/kids/nutrition-healthy-foods-basketball-movie
http://www.howmuchsugar.com/Resources/Documents/A%20Teaspoon%20Guide%20to%20Australian%20Breakfast%20Cereals%202010.pdf
http://www.medicalnewstoday.com/articles/262978.php
http://www.yourkidstable.com/2012/10/how-much-sugar-is-in-your-kids-food.html
http://www.nourishinteractive.com/
http://www.sfgov3.org/ftp/uploadedfiles/shapeupsf/projects/UpdatedSugarSavvy.pdf
http://www.youtube.com/watch?v=UU3GvRsFHqY
http://www.sugarstacks.com/
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sugAr AmouNts iN commoN foods
Please note: this is sugar content only. Food choices should also take into account salt, fat and additives (colours/
flavour). whole (natural) foods may have sugar but will also contain fibre, protein, vitamins and minerals. Amounts will 
vary with brand. check individual food labels.

food
Grams of 
sugar per 
serving

teaspoons 
of sugar per 
serving 1 
tsp = 4 
grams

food
Grams of 
sugar per 
serving

teaspoons 
of sugar per 
serving 1 
tsp = 4 
grams

Breakfast type
white bread (2 slices) 1.8 ½ 2 weetbix (without sugar added) 2 ½
Multigrain bread (2 slices) 1.3 ¼ nutrigrain (45 g bowl) 13 3
toppings (20 g) crunchy nut (45g bowl) 13 3
      Vegemite <1 0 rice Bubbles (45g bowl) 4 1
      Peanut paste 2 ½ coco Pops (45g bowl) 16 4
      Jam 10 2 ½ Fruit loops (45g bowl) 20 5
      honey 16 4 sultana Bran (45 g bowl) 14 3 ½
      Butter <1 0 Breakfast bars (100 g bar) About 30 7 ½
      Margarine <1 0 Milk (½ cup) 6 1 ½
eggs 0 0 Juice (250 ml glass) 28 7
cornflakes (45 g bowl) 4 1
Snacks
carrot sticks 0 0 dried apples (25g) 15 4
cucumber sticks 0 0 dried apricots (25g) 13 3
cherry tomatoes 3 0.5 ½ Yoghurt (1 snack tub) 16 4
green beans 0 0 Arrowroot biscuits, plain (2) 4 1
strawberries (3-4) 4 1 sweet biscuits, choc chip (2) 16 4
Banana (small) 12 3 Biscuits, cream filling (2) 20 5
Apple (med) 20 5 shortbread, plain (2) 8 2
orange (med) 20 5 1 low-fat muffin (commercial) 18 4 ½
granola bar, fruit filled, non fat 
(per 100g)

26 6 ½ 1 donut 21 5

choc muesli bar 23 6 Biscuit cheese dipper snack
Fruit sticks 1 16 4       1 cheese stick <1
nuts (plain, 50g) 2 ½       4 savoury crackers 4 1
sultanas 16 4
Lunch (in addition to above)
cheese sandwich <1 0 honey sandwich 16 4
Vegemite sandwich 0 0 Jam sandwich 10 2 ½
Peanut paste sandwich <1 0 Avocado <1 0
Drinks (330 ml can)
coke/cola 39 10 hot chocolate 18 4 ½
orange soft drink 12 3 energy drinks (e.g. red Bull) 30 7 ½
lemon soft drink 41 10 ½ Vitamin water 13 4
lemonade 24 6 Fruit smoothie 14 3 ½
Flavoured milk (240ml) 29 7 chocolate milk shake 62 15
Confectionary
starburst packet (45g) 22 5 ½ snickers bar (57g) 28 7
M&Ms (45 g) 23 5 ¾ Marshmallows (50 g) 28 7
Milky way bar (58 g) 34 8 ½ chocolate (50g) 24 6

information obtained from food labels of various brands and websites including:
sugar stacks – how much sugar is in that? www.sugarstacks.com (Accessed April 2014)
‘how much sugar is in your food?’ Medical new today website (last updated 6 January 2014)
‘how much sugar is in your kid’s food?’ Your kid’s table website (8 october 2012)
A teaspoon guide to Australian breakfast cereals, how much sugar? website (2010)

http://www.sugarstacks.com/
http://www.medicalnewstoday.com/articles/262978.php
http://www.yourkidstable.com/2012/10/how-much-sugar-is-in-your-kids-food.html
http://www.howmuchsugar.com/Resources/Documents/A%20Teaspoon%20Guide%20to%20Australian%20Breakfast%20Cereals%202010.pdf
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did You Know?
�  In a healthy ecosystem, 

there is more life and 
more diversity below 
ground than above.

�  Earthworms can 
turn over the top 15 
centimetres of soil every 
10 to 20 years in areas 
where they are active.

�  Biological, physical and 
chemical processes all 
contribute to soil health, 
yet understanding 
these interactions is 
a comparatively new 
field of science.

heAlthy food stArts  
With heAlthy soil 
of the more than 90 known natural elements, 30 mineral nutrients are the basis of 
the biochemistry that supports life. these nutrients are obtained from the soils that 
grow the plants and animals that we consume for food.

soil biology is central to sustainable agriculture and food production. this is why 
there is considerable scientific input into better understanding soils and the 
microbes, micro fauna and mycorrhizal fungi that convert these minerals into 
soluble forms for plant roots to absorb.

soil nutrients are a finite resource. they are lost when plants are harvested or 
grasses are eaten by livestock. so unless well managed, soils over time can 
become depleted: the microbial life dies, the physical structure of the soil 
collapses (along with its capacity to hold moisture) and we see the onset of 
erosion – and in many examples through history, famine.

Agricultural soils are today under pressure as farmers are forced to produce 
higher yields from diminishing land area. in many countries, including Australia, 
the most fertile soils are fast disappearing beneath urban sprawl.

to make soils productive, increasingly high levels of artificial fertilisers (heavy in 
nitrogen, phosphorus and potassium) along with herbicides and pesticides are 
needed to deal with a system knocked out of balance. Many of these chemicals 
are toxic to soil microorganisms. this causes further deterioration in soil quality, 
and in the quality of the food grown because many elements needed by our 
bodies are not found in artificial fertilisers – they are only provided by microbial 
symbionts working in the soil. selenium, which is required for the enzymes that 
attack cancer cells, is one example. 

Agriculture, however, is responding. Australia’s grains industry, for example, 
annually invests several millions of dollars in soil science and new farming systems 
to restore soils to a more natural equilibrium while still lifting productivity. in less 
than two decades, ploughing has almost disappeared as a practice. crop stubble 
is now left on the surface to decompose into humus to support microbial life. new 
herbicides are biodegradable and farmers are re-establishing native bushland for 
beneficial insects that can control crop pests naturally.

Modern farming systems must manage four primary functions: carbon 
transformations (stubble decomposition); nutrient cycles (keeping nutrient levels 
replenished and balanced); soil structure (friable, not compacted); and the 
regulation of pests and diseases using, as far as possible, biological controls. 
these are the keys to healthy soils delivering healthy food.
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Lesson plan: Year 2

heAlthy soil, heAlthy liViNg
introduction
we tend to take the ground we walk on for granted and yet we are dependent on it for our food. Most students 
(and adults) will be surprised to learn that only 1/32 of the earth’s surface is actually suitable for food 
production and this is one reason why many people do not get enough food to eat. we also have most of our 
cities and people living in the same places where the good soil is and, of course, the world’s population is 
growing at one and a half million people per week. 

this lesson aims to teach year 2 students that science helps us to understand and look after the soil as one of 
earth’s very important resources. After using a model to illustrate that only a small part of our planet can grow 
food, students begin to learn what healthy soil looks like and what it can grow. students go on a field walk to 
observe features of healthy and unhealthy soil. they consider why only a small part of the school grounds are 
used to grow food and consider an alternate way to create a healthy soil environment for growing vegetables.

this lesson works towards understanding the Australian curriculum cross-curriculum priority of sustainability. it 
contributes to the development of knowledge, skills, values and world views necessary for students to act in 
ways that contribute to more sustainable patterns of living.

australian curriculum content descriptions

Science understanding

earth and space sciences
earth’s resources, including water, are used in a variety of ways (Acssu032)

Science as a human endeavour

use and influence of science
People use science in their daily lives, including when caring for their environment and living things 
(Acshe035)

Science inquiry Skills

Planning and conducting
Participate in different types of guided investigations to explore and answer questions, such as manipulating 
materials, testing ideas, and accessing information sources (Acsis038)

communicating
represent and communicate observations and ideas in a variety of ways such as oral and written language, 
drawing and role play (Acsis042)

source: Australian curriculum, Assessment and reporting Authority (AcArA).

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU032
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE035
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS038
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS042
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=2
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achievement standard
this lesson sequence provides opportunities to gather information about students’ understanding related to the 
sections in bold in the achievement statement below:

By the end of year 2, students describe changes to objects, materials and living things. they identify that 
certain materials and resources have different uses and describe examples of where science is used 
in people’s daily lives. 

Students pose questions about their experiences and predict outcomes of investigations. they use 
informal measurements to make and compare observations. they follow instructions to record and 
represent their observations and communicate their ideas to others. 

source: Australian curriculum, Assessment and reporting Authority (AcArA).

Background information
world population is increasing at around 82 million people per year. whilst it is difficult for year 2 students to 
comprehend the scale of this increase, many are impressed by the word ‘million’. Alternately, telling students if 
they counted by twos every second from the moment they had breakfast to the moment they have dinner (say 
7 am to 6 pm) and did nothing else all day but count, they would only count about one third of how many extra 
people there are on earth every day (224, 657 more people per day). 

Materials and equipment 

Per class:
 � computer, screen, internet access

 � large apple

 � sharp knife for teacher

 � cutting board

 � gardening fork 

Per student:
 � 1 ball modelling dough (approx. 6 cm diameter)

 � plastic knife

 � pair of gardening or sterile gloves 

Safety advice 
Knives – teachers need to assess the risks of using plastic knives depending on their students. the sharp knife 
should remain in the teacher’s possession during its use then removed from student access. 

sun safety – as with all outdoor activities sun safety policies must be followed.

observing soil – risks include insect bites and exposure to legionella bacteria. Provide gloves and remind 
students not to breathe in the soil. wash hands with soap on finishing observation.

teaching sequence

lesson objective
in this lesson, students understand that only a small area of the earth’s surface is suitable for growing foods 
and that science can help us keep this area healthy to help feed the world’s people.

http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=2


27 year 2

NatioNal ScieNce Week 2014 teacher reSource Book Food For our Future: science Feeding the world

introduction
explain that this week is national science week and whilst every week is a great week for learning science, this 
week helps us to remember how important science is for solving problems in our world. 

tell students that the focus of science week this year is feeding our world through science. Ask students how 
they think science can help feed people. share ideas to ascertain prior knowledge.

direct students to be seated at desks in view of whiteboard/screen.

core
1. display the PowerPoint presentation, healthy soil, healthy living. go to slide 2 and ask students where does 

food come from? scaffold the discussion to identify that food originally comes from plants and animals, 
though some is changed a lot by people in factories (eg soft drink, some cereals, biscuits, lollies). if 
students seem unconvinced, ask them to name any food and you (or a class member) will tell them the 
plant or animal it comes from. this can be checked later in a web search if need be.

2. state that because all our food originally comes from plants and animals, there are many different scientists 
who study plants and animals because sick plants and animals don’t give much food. (slide 3)

3. Ask students to share ideas about what scientists know are the needs of plants, clicking through slide 4 to 
reveal plant needs. summarise by stating that because scientists know these needs, that is what they 
study to help plants grow the best they can. 

4. explain that today’s science lesson is going to focus on just one of these needs and that is the soil that 
plants (and animals) depend on. scientists know that if the soil is healthy, the plants will be healthy and 
produce good food. (slide 5)

5. display slide 6, identifying planet earth. Pose the questions:

 � where can we grow food on our planet?

 � how much usable soil is there on earth?

6. explain that we are going to pretend that earth is an apple and that scientists often use smaller objects as 
models for bigger things. instead of an apple, explain that they will use a ball of modelling dough. 
distribute the dough and plastic knives explaining the safety expectations. (slide 7)

7. click through slides 8 to 11 and cut your apple while students cut their dough to reveal the diminishing 
amount of space that is available for food growing.

 � slice an apple into quarters. set aside three of the quarters, as they represent water on the  
earth’s surface.  

 � cut the remaining quarter in half. set aside one of the halves as uninhabited deserts, swamps and the 
Arctic and Antarctic areas. 

 � divide the remaining piece into quarters. set aside three of the pieces for land that is too rocky, wet, hot 
or poor for crop production. 

 � the remaining piece is 1/32nd of the original apple. Peel this section. the peel represents the thin layer of 
soil that is available for producing all of the world’s food.

8. explain that this little space is also where most of the world’s people live. (slide 12)

9. tell students that there are also one and a half million more people to feed every week so we need to be 
able to grow a lot more food in the same amount of soil. show slide to try to give some perspective to this. 
(slide 13)

10. re-emphasise the importance of this small amount of our planet. (slide 14)

http://asta.edu.au/programs/natscienceweek/resources/2014
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11. explain to the students they are going to watch a video that gives some important tips on how we can get 
the most out of that little part of our earth that makes our food. (slide 15) display the video the life in dirt 
asking students to look for things that help to make soil healthy.

12. explain to students that when a scientist is trying to study the health of soil they usually go out to look at the 
soil. this is called going out in the field. tell them they are going to look at soil in two different places in the 
school. identify these (eg the vegetable garden/rainforest garden and the soccer field/the eating area) and 
ask students to predict which soil they think will be the healthiest.

13. explain that because they are touching the soil it is best to wear gloves in case of spiders, ants etc and as 
scientists they are observing and taking care not to harm anything. they also need to take care not to 
breathe in the soil as there are tiny bacteria in soil that can make people sick.

14. Move students to the healthy soil area (ideally mulched) first to reinforce things that are likely to be missing 
in the unhealthy area. encourage students to observe with their eyes first then: 

 � if the soil is mulched, discuss why mulching helps soil health (protects from wind, keeps soil, worms and 
roots dark, warm and moist)

 � tell students to move a little mulch away and to try and push one finger into the soil. observe how easily it goes in

 � ask students to pick up a small handful of soil and observe for bits of compost or creatures and the 
colour and features of the soil grains 

 � try and squeeze a little of the soil into a ball to see if it is moist 

 � gently break up the squashed soil, replace and return mulch cover

 � ask students if they consider this soil to be as healthy as they predicted.

15. Move students to an unhealthy soil area and ask them to suggest why you have brought them to this spot. 
repeat the observation process above for the unhealthy soil. discuss why it might be like this and whether 
it would grow food. if soil cannot be ‘dug up’ use the garden fork to reveal what it is like underneath.

16. return to classroom, washing hands with soap on route.

conclusion
Ask students why only a small part of the school is set up to grow food? discuss how a school has to have lots 
of space for many different activities and recall how the little piece of the earth shown by the apple model also 
had to have space for lots of people and buildings, as well as growing food. explain that this means we need to 
use our soil and space wisely. Ask who has a vegetable garden at home, and if not, is space a reason? explain 
that vegetables grow really well in pots and they are really delicious when they are picked fresh. display the 
video Vegetable gardens to show how students could do this themselves. (slide 16)

conclude by inviting a few students to sum up what they have learned about in this lesson for national science week.

lesson resources

Digital resources
healthy soil, healthy living, PowerPoint presentation (3.4 MB)

the life in dirt, ABc splash (5.19 min)  

Vegetable gardens, ABc splash (5.18 min)  

useful links
designing a school garden, ABc splash. Video (4.32 min) 

explore an awesome school garden, ABc splash. Video (4.36 min)  

l3 create a soil environment, ndlrn. learning object 

http://splash.abc.net.au/media/-/m/104056/soil-healthy-dirt-makes-healthy-plants
http://splash.abc.net.au/media/-/m/106432/vegetable-garden
http://asta.edu.au/programs/natscienceweek/resources/2014
http://splash.abc.net.au/media/-/m/104056/soil-healthy-dirt-makes-healthy-plants
http://splash.abc.net.au/media/-/m/106432/vegetable-gardens
http://splash.abc.net.au/media/-/m/30735/designing-a-school-garden
http://splash.abc.net.au/media/-/m/31194
http://www.scootle.edu.au/ec/viewing/L3/index.html
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did You Know? 
� Raw cacao is made by 
cold-pressing unroasted 
cocoa beans. The process 
keeps the living enzymes 
in the cocoa and removes 
the fat (cacao butter). 
This makes the ‘healthy’ 
dark chocolate. Cocoa 
powder is raw cacao that 
has been roasted at high 
temperatures. Roasting 
reduces the enzyme 
content and lowers the 
beans’ nutritional value.

� Cocoa is a major 
source of income for 
more than 40 million 
smallholder farmers in 
developing countries.

chocolAte – food of the gods
Mankind gets its chocolate fix – exceeding 3.6 million tonnes of cocoa beans a 
year – from the seeds of an ancient crop that grows in the shaded understorey of 
rainforests. under this protective canopy, a tropical tree, Theobroma cacao, 
derived from Mayan for ‘food of the gods’, has been supplying our insatiable 
appetite for the rich flavour of chocolate for more than two millennia.

the birthplace of chocolate is thought to be south-east Mexico, where the olmec 
people were the first recorded humans to harvest wild cocoa seeds to make a 
much-treasured medicinal beverage. cocoa cultivation expanded into the 
rainforests of central and south America, and over time to south and south-east 
Asia, west Africa and the Pacific.

the swiss development of milk chocolate in the early 1800s triggered a meteoric 
rise in global chocolate consumption, and cocoa beans are today the world’s 
seventh most traded commodity. Average per-person consumption in Australia, 
europe and north America is six kilograms a year. 

contributing to this demand is recent research showing regular consumption of 
dark chocolate, which contains high levels of raw cacao, provides antioxidants 
and beneficial gut bacteria that provide several health benefits, including improved 
vascular function and increased insulin sensitivity, which is important for the body’s 
regulation of glucose delivery into cells.

however, chocolate production – centred almost entirely in developing countries 
– faces a range of environmental, economic and social challenges. sustainable 
supply pressures include climate change, deforestation, political and economic 

instability, more 
profitable cropping 
alternatives as tropical 
agriculture diversifies, 
ageing cacao 
plantations, declining 
soil fertility, pressure 
from pests and 
diseases, and a limited 
genetic base for 
breeding improved 
cacao varieties.

one bid to counter this is the birth of an Australian cocoa industry in the daintree 
region of Far north Queensland. the fledgling Australian cocoa industry is based 
on a cooperative family farming model rather than a corporate structure. the 
Australian cocoa cultivation also follows traditional methods: ripe cocoa pods are 
harvested by hand and pickers manually remove 30 to 50 seeds from each pod. 
the wet, bitter seeds are fermented for two to eight days before being dried and 
roasted, and finally cracked and winnowed into smaller pieces, called cocoa nibs. 
these are ground to a powder for manufacturing chocolate.

different types of chocolate, such as dark, milk and white, are created by varying 
the mixture of cocoa with sugar and other additives such as milk powder.
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Lesson plan: Year 3

Which melts the fAstest?  
White, broWN or dArk chocolAte?
introduction
in this lesson students investigate how liquids and solids respond when heat is added or taken away. they do 
this by observing what happens to solids such as ice, butter and chocolate when heat is added. students 
participate in investigations that involve applying heat to a solid. students apply this knowledge to plan and 
conduct an investigation to determine which type of chocolate melts the fastest: white, milk or dark. they make 
predictions and observations, record data and report on their findings. students address how knowledge of 
solids, liquids and the behaviour of heat can help them in their everyday lives.  

australian curriculum content descriptions

Science understanding

chemical Sciences
A change of state between a solid and a liquid can be caused by adding or removing heat (Acssu046)

Science as a human endeavour

Nature and development of science
science involves making predictions and describing patterns and relationships (Acshe061)

science knowledge helps people to understand the effects of their actions (Acshe062)

Science inquiry Skills

Questioning and predicting
with guidance, identify questions in familiar contexts that can be investigated scientifically and predict what 
might happen based on prior knowledge (Acsis064)

Planning and conducting
suggest ways to plan and conduct investigations to find answers to questions (Acsis065)

safely use appropriate materials, tools or equipment to make and record observations, using formal 
measurements and digital technologies as appropriate (Acsis066)

Processing and analysing data and information
use a range of methods including tables and simple column graphs to represent data and to identify patterns 
and trends (Acsis068)

communicating
represent and communicate ideas and findings in a variety of ways such as diagrams, physical 
representations and simple reports (Acsis071)

source: Australian curriculum, Assessment and reporting Authority (AcArA)

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU046
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE061
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE062
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS064
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS065
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS066
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS068
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS071
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=3


31 year 3

NatioNal ScieNce Week 2014 teacher reSource Book Food For our Future: science Feeding the world

achievement standard
this lesson sequence provides opportunities to gather information about students’ understanding related to the 
sections in bold in the achievement statement below:

By the end of year 3, students use their understanding of the movement of the earth, materials and the 
behaviour of heat to suggest explanations for everyday observations. they describe features common 
to living things. they describe how they can use science investigations to respond to questions and 
identify where people use science knowledge in their lives. 

Students use their experiences to pose questions and predict the outcomes of investigations. they 
make formal measurements and follow procedures to collect and present observations in a way that 
helps to answer the investigation questions. Students suggest possible reasons for their findings. 
they describe how safety and fairness were considered in their investigations. they use diagrams 
and other representations to communicate their ideas.

source: Australian curriculum, Assessment and reporting Authority (AcArA).

Background information 
All things are made of matter and matter is all around us. Matter can be categorised as a solid, liquid, gas or 
plasma. this is called its ‘state’. All states of matter have properties and behave in particular ways. liquids flow 
and take the shape of the container they are in. similarly, gases also flow and move to fill a space. For example, 
gas will move from a container to completely fill a room when released from that container. solids have a firm, 
stable shape and a fixed volume. solids also maintain their shape and can be of any size or shape. solids do 
not need to be hard. For example, a cuddly toy is a solid as it has a fixed, stable shape but it is not hard. 
liquids, solids and gases can be affected by heat. heat can be added to or taken away from liquids and solids 
and this can result in a change in their state. For example, water is a liquid and when heat is taken away, 
changes state to become a solid (ice). if heat is added to water, it becomes a gas (steam/water vapour). sand 
is an interesting solid as it flows and can fill the shape of a container. sand is still a solid, as each grain of sand 
has the properties of a solid, though very small. 

Materials and equipment 

Per class:
 � assortment of liquids – a mixture of thin and thick liquids such as water, milk, oil and honey.

 � assortment of solid shapes – a mixture of soft and hard solids such as glass, cloth, toy and sand.

 � easily melted solids such as butter or ice-cream

 � ice cubes

 � paper plates

 � plastic cups

 � stopwatch

 � teaspoons

Per group:

chocolate investigation – Method 1
 � 1 piece of white, milk (brown) and dark chocolate

 � 3 plastic re-sealable bags

 � stopwatch

http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=3
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chocolate investigation – Method 2
 � 1 piece of white, milk (brown) and dark chocolate

 � 3 paper plates 

 � stopwatch

Safety advice 

Safety advice for working outdoors:
 � conduct appropriate risk management prior to implementing outdoor activities. 

 � consult the sun safety and outdoor activity guidelines for your school or organisation prior to implementing 
outdoor activities.

 � ensure students wear sun protective hat, clothing and sunscreen.

 � Monitor students whilst carrying out explorations for living things – remind students not to taste or  
ingest materials.

Safety advice for working with hot water:
 � conduct appropriate risk management prior to implementing activities involving heat or hot water.

 � consult the activity risk management guidelines for your school or organisation prior to implementing 
activities involving heat or hot water.

 � All water must be tested prior to student use – ensure it is tested with a thermometer and is less than 45°c.

 � only teachers or supervising adults should handle water above 45°c. 

 � ensure students wear personal protective equipment during investigations.

teaching sequence

lesson objective
in this lesson students explore solids and liquids and how a change of state can occur when heat is added or 
taken away. students observe the behaviour of solids and liquids and conduct an investigation to answer the 
question: which melts the fastest: white, milk (brown) or dark chocolate?

introduction
show students a collection of liquids and solid objects and ask them to sort the objects into categories and to 
explain their reasoning. identify that all things are made of matter and that matter is everything around them. 

explain that:

 � matter can either be a liquid, solid or gas and that this is called its ‘state’.

 � liquids and solids behave in particular ways.

 � liquids flow and take the shape of the container they are in.

 � solids have a firm and stable shape and can maintain that shape.

 � liquids and solids can be affected by heat.

 � heat can be added to or taken away from liquids and solids to change their state.

clarify that this means that liquids can become solids and solids can become liquids according to whether 
heat is added or taken away. (note that not all solids can become liquids, however, they can be made smaller). 
inform students that these changes are called ‘physical changes’. 

students complete the learning object changing state that demonstrates the change of state from a solid to a 
liquid by adding heat. 

http://www.bbc.co.uk/schools/scienceclips/ages/9_10/changing_state.shtml
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core
1. show students an ice-cube on a plate and ask them to indicate if ice is a solid or a liquid. wait for the ice to 

melt into a liquid. discuss what happened to the ice. 

2. Ask students the question ‘why do things melt?’ and collate their answers. confirm with students that 
things melt because they have had heat added to them. Ask students to identify familiar items/objects that 
melt such as butter or ice-cream.

3. Ask students to list factors they think contribute to things melting, such as being placed in direct sunlight or 
being heated on a stove and collate their answers. 

4. discuss with students the safety implications of working with heat and how to minimise the occurrence  
of injuries.

5. conduct this activity that demonstrates solids changing state to liquids when heat is added to them:

 � supply students with a spoonful of a solid that melts easily/quickly (such as butter or ice-cream)  
on a plate.

 � have students place the plate outdoors, preferably in a sunny area.

 � Ask students to measure the time it takes for the solid to melt, using a stopwatch.

 � ensure students record their observations and data.

 � share findings following the activity. 

 � Ask students to explain why the solid melted. 

6. discuss with students that scientists use investigations to help them answer questions and solve problems.

7. inform students that they are going to act like scientists and conduct an investigation to help them answer 
the question: ‘which chocolate melts the fastest: white, milk (brown) or dark?’ confirm that chocolate is a 
usually a solid but can be changed to a liquid when heat is added.

8. Ask students to identify things that they know about chocolate and collate their answers. (this could 
include type of chocolate or ingredients such as milk, sugar and cocoa). identify that chocolate originates 
from a plant and is processed to become the product we are familiar with.

9. inform students that they are going to conduct an investigation where they will be adding heat to different 
types of solid chocolate to determine how fast each type of chocolate melts. 

 � Provide students with the worksheet, Melting chocolate investigation at the end of this lesson.

 � explain to students that prior to conducting an investigation, scientists make predictions about that they 
think will happen during the investigation. Ask students to make a prediction about which chocolate they 
think will melt the fastest and to write their prediction on the worksheet.

 � divide students into groups and hand out materials and equipment to each group.

 � Ask students to identify ways that they could add heat to chocolate to make it melt, without the use of a 
stove or flame.

 � inform students they have the choice of two methods to use to carry out their investigation. (refer them to 
the worksheet)

 � have each group determine the method of adding heat they will use.

 � inform students they need to follow the instructions on the worksheet to carry out the investigation.

 � Assist groups to carry out the investigation.

 � remind students to record their observations and data on the worksheet. 

 � Photograph student progress for collation and monitoring purposes.

 � Ask students to share their results with the class and collate their findings. 

 � have students identify which chocolate melts the fastest.
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10. Ask students to suggest reasons for their results. Focus questions could include:

 � why do you think the XXX chocolate melted the fastest? 

 � what factors do you think contributed to it melting quicker? 

 � what do you think the chocolate contains that might have made it melt faster than the others?

11. discuss how students might turn the liquid chocolate back into a solid. (confirm that this would involve 
taking heat away or cooling the chocolate.)

idea for further learning – conduct an investigation on taking heat away such as cooling/setting jelly. see 
science web Year 3-4 transfer of heat - lesson 5. 

conclusion
remind students that science helps us answer questions and solve problems.

discuss with students how having knowledge about solids, liquids and the physical changes caused by adding 
or taking away heat can help them in their everyday lives. 

Ask students to make suggestions about ways they could use this scientific knowledge every day.

lesson resources

Digital resources
changing state, BBc schools science clips  

Worksheets
Melting chocolate investigation (see pages 35-36)

useful links
About chocolate, cadbury chocolate Australia. information on all things to do with chocolate production 

how to read a thermometer, nstA. technique sheet for teachers (PdF, 16 KB)

Matter: states of matter, chem4kids. information for students 

sPectrA Awards – energy card, Australian science teachers Association. For similar activities on energy and 
heat transfer, try out some of the cool activities on the AstA sPectrA energy card. students will earn stars 
with each activity completed to earn them awards from the Australian science teachers Association. 

transfer of heat, science web. unit of five lessons for years 3-4 

http://scienceweb.asta.edu.au/years-3-4/unit1/lesson-five/yr34-unit1-lesson-five.html
http://www.bbc.co.uk/schools/scienceclips/ages/9_10/changing_state.shtml
https://www.cadbury.com.au/About-Chocolate.aspx
http://dev.nsta.org/ssc/pdf/v4-TS_13.pdf
http://www.chem4kids.com/files/matter_states.html
http://asta.edu.au/resources/spectra
http://scienceweb.asta.edu.au/years-3-4/unit1/overview/yr34-unit1-overview.html
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Year 3 | Which chocolate melts the fastest: White, milk or dark?

Name: ..................................................................................... class:  ...................................... date:  .........................................

melting chocolate investigation
during this investigation, you will answer the investigation question:
Which chocolate melts the fastest: white, milk or dark?
You will need to choose one method to melt your chocolate:

method 1
You will need:

•	 chocolate	–	1	piece	of	white,	milk	and	dark	
•	 plastic	re-sealable	bags	x	3
•	 stopwatch	
•	 use	of	hands	

instructions

1.	 Place	one	piece	of	chocolate	into	each	plastic	bag	and	seal.
2.	 	Have	one	member	of	your	group	place	one	bag	in	their	hands	and	cover	the	whole	piece	of	

chocolate.
3.	 Keep	the	chocolate	covered	by	the	hands	until	the	chocolate	melts.	
4.	 Have	another	member	of	your	group	start	the	stopwatch.
5.	 Stop	timing	when	the	chocolate	has	melted.
6.	 Record	the	time	in	the	table.
7.	 Repeat	the	method	for	the	next	two	pieces	of	chocolate.

method 2
You will need:

•	 Chocolate	–	1	piece	of	white,	milk	and	dark	
•	 Paper	plates	x	3	
•	 Stopwatch	
•	 Access	to	direct	sunlight

instructions:

1.	 Place	one	piece	of	chocolate	onto	each	paper	plate.
2.	 Place	one	plate	into	the	direct	sunlight.
3.	 Start	the	stopwatch
4.	 Stop	timing	when	the	chocolate	has	melted.
5.	 Record	the	time	in	the	table.
6.	 Repeat	the	method	for	the	next	two	pieces	of	chocolate.

You	will	need	to	make	a	prediction	about	which	type	of	chocolate	will	melt	the	fastest.
You will need to follow the instructions to melt your chocolate.
Write	or	draw	your	observations.
identify which chocolate melted the fastest.
share your findings.
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Year 3 | Which chocolate melts the fastest: White, milk or dark?

Name: ..................................................................................... class:  ...................................... date:  .........................................

1.	 Write	your	prediction

i think that the ____________________________________________________ chocolate will melt the fastest  

because	 _______________________________________________________________________________________ 

_______________________________________________________________________________________________

_______________________________________________________________________________________________
 
2. follow the instructions to melt your chocolate.

Our	group	chose	method:	_______________________________________________________________________

3.	 Record	the	time	each	piece	of	chocolate	takes	to	melt.

Type	of	chocolate time taken to melt

White

milk

dark

 

4.	 Write	or	draw	what	happened	during	the	investigation.

5. Write down why you think the chocolate melted the fastest. 

i think that the ____________________________________________________ chocolate melted the fastest  

because	 _______________________________________________________________________________________ 

_______________________________________________________________________________________________

_______________________________________________________________________________________________
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did You Know?
�  Fresh eggs stored in 

their original carton 
in the refrigerator will 
keep for six weeks 
from the packing date, 
whereas eggs age 
seven times faster when 
left on the bench. 

�  Fresh eggs sink to 
the bottom of a bowl 
of water while older 
eggs float because of 
the large air cell that 
forms in their base.

�  The perfect poached 
egg is cooked for 
three to four minutes.

�  A serve of eggs 
provides the same 
amount of kilojoules as 
two small apples (seven 
per cent of a person’s 
daily energy needs).

the chickeN ANd the egg
A staple wholefood and ingredient, eggs have the highest nutritional protein of all 
food sources.

egg consumption in Australia has grown about 30 per cent over the past decade 
to 213.5 eggs per capita, magnified by the growing population and a significant 
increase in egg production.

the egg industry is small but dynamic within the Australian agrifood sector. the 
latest figures show the industry produced 392 million dozen eggs in 2011 with a 
gross value of production of $572 million at the farm gate and $1.595 billion at 
market. the industry comprises about 370 commercial egg farmers who manage 
more than 12 million laying hens, with the majority of eggs produced in new south 
wales, Queensland and Victoria, followed by western Australia, south Australia 
and then tasmania. the Australian egg industry represents about 0.25 per cent of 
global production.

cage systems, where birds are permanently housed in cages within a shed, are 
the most common, producing 55 per cent of the retail volume. they are also the 
most efficient, enabling eggs to be produced at a lower cost to consumers. the 
other two production systems are barn systems (nine per cent of the retail 
volume), where birds are free to roam within a shed, and free range (34 per cent), 
where birds are housed in sheds but have access to an outdoor range. while 
consumer demand for eggs produced under these conditions has increased, best 
management practices and on-farm hen husbandry remain the most important 
factors in shaping community attitudes towards the industry, particularly in relation 
to bird stocking densities.

Most eggs are graded then packed ready for distribution to retail, foodservice and 
export markets. Processing into egg liquid/pulp or powder for export or 
foodservice distribution to food manufacturers is the other main channel to market.

the major components of eggs are the yolk, the egg white, shell membranes, 
which prevent bacteria entering the egg, and the shell, which protects the egg. 

eggs provide 11 different vitamins and minerals, high-quality protein, healthy fats 
(including omega-3s) and important antioxidants. research shows consumers 
have higher intakes of vitamins A, e, B12 and folate compared with non-egg 
consumers. the egg nutrition council supports the inclusion of six eggs a week in 
a well-balanced diet and the Australian dietary guidelines confirm that 
consumption of eggs every day is not associated with an increased risk of 
coronary heart disease, dispelling a long-held myth. in fact, omega-3s can 
significantly benefit the heart and blood vessels. 
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Lesson plan: Year 4

Which cAme first – the chickeN or the egg?
introduction
in this lesson, students explore the concept that living things have life cycles and identify that plants and 
animals have similar patterns of development. they describe the stages of development of a living thing, such 
as a chicken and make and record observations of living things as they develop through their life cycles. 

australian curriculum content descriptions

Science understanding

Biological sciences
living things have life cycles (Acssu072)

Science as a human endeavour

Nature and development of science
science involves making predictions and describing patterns and relationships (Acshe061)

Science inquiry Skills

Questioning and predicting
with guidance, identify questions in familiar contexts that can be investigated scientifically and predict what 
might happen based on prior knowledge (Acsis064)

Planning and conducting
safely use appropriate materials, tools and equipment to make and record observations, using formal 
measurements and digital technologies as appropriate (Acsis066)

Processing and analysing data and information
compare results with predictions, suggesting possible reasons for findings (Acsis216)

communicating
represent and communicate ideas and findings in a variety of ways such as diagrams, physical 
representations and simple reports (Acsis071)

source: Australian curriculum, Assessment and reporting Authority (AcArA)

achievement standard
this lesson sequence provides opportunities to gather information about students’ understanding related to the 
sections in bold in the achievement statement below:

By the end of year 4, students apply the observable properties of materials to explain how objects and 
materials can be used. they use contact and non-contact forces to describe interactions between objects. 
they discuss how natural and human processes cause changes to the earth’s surface. they describe 
relationships that assist the survival of living things and sequence key stages in the life cycle of a plant or 
animal. they identify when science is used to ask questions and make predictions. they describe 
situations where science understanding can influence their own and others’ actions. 

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU072
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE061
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS064
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS066
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS216
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS071
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=4
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Students follow instructions to identify investigable questions about familiar contexts and predict likely 
outcomes from investigations.  they discuss ways to conduct investigations and safely use equipment to make 
and record observations. they use provided tables and simple column graphs to organise their data and 
identify patterns in data. Students suggest explanations for observations and compare their findings with their 
predictions. they suggest reasons why their methods were fair or not. they complete simple reports to 
communicate their methods and findings. 

source: Australian curriculum, Assessment and reporting Authority (AcArA).

Background information 

information on the lifecycle of chickens 
chickens are domestic animals and cannot fly. Adult chickens are known by two different terms – males are 
called roosters and females, hens. Young chickens are called chicks. chickens range in colour from white to 
brown and other colours, including black. roosters are more colourful than hens. 

hens lay eggs and eggs start as a yolk inside the ovary of the hen, being released into the oviduct, which is a 
long, spiralling tube. it is here that the yolk can be fertilised by the sperm from a rooster. As the egg travels 
down the oviduct, it becomes covered in a membrane called the ‘vitelline membrane’ as well as structural fibres 
and layers of albumin (the egg white). the egg continues down the oviduct and the structural fibres become 
twisted to anchor the egg white to the yolk. the eggshell is then deposited in the lower part of the oviduct and 
takes approximately 17 hours to form (out of the 24 hours for the complete egg’s development). the shell is 
made of calcite. 

if the egg becomes fertilised, the chicken embryo develops inside the egg and the life cycle takes 
approximately 21 days after being laid. the yolk provides the food and water required for the chicken to grow. 
the hen sits on the egg to keep it warm and turns it to prevent the yolk from crushing the chick against  
the shell. 

once the egg is ready to hatch, the chick uses a specially grown ‘egg-tooth’ to break a hole in the shell.  
this is called the ‘pip’. the chick then continues to peck its way out of the egg until the egg is cracked all  
the way around – this is called the ‘zip’. the chick continues to wriggle until it is completely hatched. once  
hatched, its feathers dry off and it becomes fluffy. this process can take anywhere from between 5-6 hours up 
to 12-24 hours. After a few days, the egg-tooth falls off. Young female chickens are called pullets and young 
males, cockerels. 

life cycle information  
A life cycle is the term used to describe the series of changes that happen to a living thing over its lifetime.  
it can be illustrated in a simple, linear form but is generally depicted in circular form. this enables the 
development to be described as the continuing cycle of birth, growth, reproduction and death of a living thing. 
Animal young are typically similar to the parent. Fish, mammals, reptiles and birds have similar patterns of 
development; however amphibians such as frogs have a more complex life cycle. other animals such as 
butterflies undergo a complete metamorphosis including an egg, larval, pupal and adult stage. 

Materials and equipment 

Per class:
 � eggs – variety of sizes or colours if possible

 � images of a baby, child and adult – these can be photographs or sourced from a magazine

http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=4
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Per student:
 � plastic cup per student 

 � paper towel

 � bean seed or other fast growing seeds such as mustard cress or radish 

 � water

teaching sequence

lesson objective
in this lesson students will explore the life cycles of living things and recognise that all living things have similar 
patterns of development. 

introduction
show students pictures of a baby, a child and an adult and ask students to discuss familiar ideas about stages 
of development and list their responses.

explain how all living things move through stages of development and that they follow similar patterns of 
development – baby to juvenile to adult. 

explain that simple stages of development are generally illustrated in a linear fashion.

have students participate in the learning object Part of a pattern to explore patterns of development of a variety 
of living things.

Ask students to make observations about how these stages of development were illustrated (as a cycle  
or circle).

core
1. display the time-lapse video Broad bean seedlings emerging from soil to illustrate the stages of 

development of a plant. Pause the video at different points to discuss and make observations of the plants.

2. explain that a good way to observe lifecycles is to actively participate in the growth of a plant or to observe 
an animal growing.

ideas for further learning – have students participate in an investigation where students grow their own 
cress/radish plants. (Mustard cress and radish are fast growing) 

3. inform students that they will now be exploring an animal’s life cycle. show students the egg or eggs and 
ask them to make predictions about which animal’s life cycle they will be exploring. (chicken)

4. inform students that the chicken is a domestic (farm) bird that cannot fly and that a male chicken is called a 
rooster and a female is called a hen. 

ideas for further learning – explore the different breeds of chickens including breeds such as the Australorp, 
Bantam, leghorn, silkie and Araucana (easter-egger) and/or investigate the different types/colours of eggs 
chickens can lay including white, brown, olive, green and blue.

5. Ask students to discuss ideas about a chicken’s life cycle and list their responses. 

6. Ask students to make suggestions about a similar life cycle pattern from the ones they have explored in the 
learning object ‘Part of a pattern’ earlier in the lesson to explain their reasoning.

7. inform students that an egg starts as a yolk inside the mother hen. the yolk is released into a long, 
spiralling tube inside the hen called the oviduct, where it develops an eggshell before it is laid. 

http://www.scootle.edu.au/ec/viewing/L1472/index.html
http://www.scootle.edu.au/ec/viewing/R11802/index.html
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idea for further learning – explore the formation of the egg within the oviduct.

8. Ask students to make predictions about what happens once the egg is laid. 

9. explain to students that the chicken’s life cycle:

 � involves a number of stages of development that starts once the hen lays a fertilised egg.

 � takes approximately 21 days from laying to hatching. the hen sits on the eggs at this time to keep  
them warm.

 � involves the baby chick developing inside the egg over this period of time – the yolk inside the egg 
nourishes the chick as it develops.

10. show students the images of the chick’s development inside the eggshell. 

11. explain to the students that once the chicken has fully formed inside the shell, it is time for it to hatch and 
that this can take anywhere from 5-6 hours up to 12-24 hours from ‘pip to zip’.  the chick has a small 
‘tooth’ on its beak that helps them crack out the shell. the egg tooth drops off a few days after hatching.

12. show students the video of baby chicks hatching and ask students to discuss what they observe. 

13. remind students that life cycles are illustrated using diagrams that form a circle and that they have viewed 
examples of these when exploring the learning object, Part of a pattern.

ideas for further learning – jointly construct a life cycle diagram of another living thing.

14. Ask students to draw a life cycle diagram of a chicken to demonstrate their understandings. use the 
worksheets stages of a chicken’s life to confirm these life stages.

idea for further learning – participate in a chicken-hatching program at your school. consider this when 
planning for the lesson sequence. if participating in hatching programs, explain to students the ethical 
responsibilities in looking after vertebrate animals such as chickens. 

conclusion
inform students that all bird (avian) life cycles follow the same pattern of development as that of a chicken and 
that all birds lay eggs, but that these eggs can vary in size and colour quite significantly. the hummingbird lays 
the world’s smallest egg and the ostrich lays the biggest egg. 

Ask students to make suggestions about other birds’ life cycles they might like to investigate.

Finally, ask students to consider the question ‘which came first, the chicken or the egg?’

lesson resources

Digital resources
r11802 Broad bean seedlings emerging from soil, ndlrn (0.33 min)

l1472 Part of a pattern, ndlrn

All about chickens, enchanted learning 

Baby chicks hatching, Museum of science and industry chicago (1.30 min)

http://www.enchantedlearning.com/subjects/birds/info/chicken.shtml
http://www.msichicago.org/online-science/videos/video-detail/activities/the-hatchery/
http://www.scootle.edu.au/ec/viewing/L1472/index.html
http://e4ac.edu.au/units/year-2/pop-s2-01.html
http://www.scootle.edu.au/ec/viewing/R11802/index.html
http://www.scootle.edu.au/ec/viewing/L1472/index.html
http://www.enchantedlearning.com/subjects/birds/info/chicken.shtml
http://www.msichicago.org/online-science/videos/video-detail/activities/the-hatchery/
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Worksheets
stages of a chicken’s life, english for the Australian curriculum

detailed life cycle of a chicken, english for the Australian curriculum 

(these sheets are from the unit of work Investigating eggs in stories and science in useful links below)

useful links
classroom activities – the Magic school Bus cracks a yolk, scholastic. lesson ideas and activities  

henny Penny hatching, chicken hatching program

investigating eggs in stories and science, english for the Australian curriculum. unit of work

living eggs, chicken hatching program 

our chickens hatching!, You tube (2.21 mins) Film clip  

http://e4ac.edu.au/units/year-2/pop-s2-01.html
http://e4ac.edu.au/units/year-2/pop-s2-02.html
https://www.scholastic.com/magicschoolbus/parentteacher/activities/yolk.htm
http://www.hennypennyhatching.com.au/
http://e4ac.edu.au/units/year-2/index.html
http://www.livingeggs.com.au/
http://www.youtube.com/watch?v=k3N5vtauDQU
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did You Know?
�  More than 7000 

plant species have 
historically been used in 
human diets; however, 
less than 150 species 
are grown commercially 
today. Only 12 plant 
species represent 
the major vegetables 
on today’s menus.

�  Within each plant 
species a high number 
of varieties and great 
genetic diversity may 
be found. For example, 
there are more than 
100,000 varieties of rice.

�  The Svalbard Global 
Seed Vault has the 
capacity to store 4.5 
million different seed 
samples, with each 
sample containing 
about 500 seeds. 

seed collectioNs  
for our future
the variety of plants grown for food has dramatically declined in the past 30 years 
with the globalisation and intensification of agriculture. while this has been 
necessary to lift the immediate quantity of food, scientists know it is not sustainable.

humanity cannot risk diminishing the biodiversity of edible flora. Varieties of wheat, 
lentil or potato, for example, can disappear as permanently as the dinosaurs, yet 
they may contain the very genes needed for future crops to cope with 
environmental stresses such as pestilence or climate change.

extinction can and does affect the flora that feeds the world. A network of 
international researchers is dedicated to conserving crop biodiversity; at the heart 
of which are the seeds of every known edible plant.

A seed is a nutritious food store feeding (upon germination) an embryo in which 
exists the plant’s dnA, along with epigenetic modifications (acquired responses in 
the dnA to environmental influences) and the embryo’s ability to develop all of the 
plant’s specialised cell types. these are the culmination of countless evolutions, 
selections and adaptations. A seed is a time capsule, carrying into the future eons 
of genetic heritage and survivability.

As early humans found, 
seed can be stored and 
saved if it is kept cool 
and dry to postpone 
germination while still 
maintaining the 
embryo’s viability. today, 
sophisticated versions of 

those same techniques are used to stockpile seed in 1400 genebanks in 100 
countries. A duplicate of all of these collections is also housed in the svalbard 
global seed Vault in norway inside the Arctic circle as insurance against any 
doomsday scenario that wipes out other seed storages. conserving crop 
biodiversity begins with collection missions into remote regions where the wild 
ancestral relatives of modern crop plants still survive, in particular the central Asia 
caucasus region where crop domestication began.

the international treaty on Plant genetic resources for Food and Agriculture 
allows countries to cooperate, conserve, exchange and sustainably use the 
world’s plant genetic resources without fear of commercial or political exploitation. 
Australia has ratified the treaty and recently centralised its own seed collections of 
cereals (such as wheat, barley and maize) and pulses (peas and beans) in the 
Australian grains genebank in horsham, Victoria.the facility will hold up to 
180,000 samples from Australia and around the world, and also house the 
research teams that will put this genetic resource to work breeding the crops 
needed to cope with changing environmental circumstances and to contribute to 
more sustainable farming practices.
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Lesson plan: Year 5

iNVestigAtiNg fActors thAt iNflueNce  
seed germiNAtioN ANd PlANt groWth
introduction
during this lesson, students examine and compare features of plants and discuss why it is important to study 
the growth and development of plants. students explore factors that affect plant growth and conduct an 
investigation into how coloured light affects the growth of plants. students will explore how plants are used in 
our daily lives and discuss how studying plants and factors that influence their growth could help manage food 
resources for the future. 

australian curriculum content descriptions

Science understanding

Biological sciences
living things have structural features and adaptations that help them to survive in their environment 
(Acssu043)

Science as a human endeavour

Nature and development of science
science involves testing predictions by gathering data and using evidence to develop explanations of events 
and phenomena (Acshe081)

use and influence of science
scientific knowledge is used to inform personal and community decisions (Acshe217)

Science inquiry Skills

Questioning and predicting
with guidance, pose questions to clarify practical problems or inform scientific investigation, and predict what 
the findings of an investigation might be (Acsis231)

Planning and conducting
with guidance, plan appropriate investigation methods to answer questions or solve problems (Acsis086)

decide which variable should be changed and measured in fair tests and accurately observe, measure and 
record data, using digital technologies as appropriate (Acsis087)

use equipment and materials safely, identifying potential risks (Acsis088)

Processing and analysing data and information
construct and use a range of representations, including tables and graphs, to represent and describe 
observations, patterns or relationships in data using digital technologies as appropriate (Acsis090)

compare data with predictions and use as evidence in developing explanations (Acsis218)

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU043
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE081
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE217
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS231
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS086
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS087
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS088
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS090
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS218
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communicating
communicate ideas, explanations and processes in a variety of ways, including multi-modal texts (Acsis093)

source: Australian curriculum, Assessment and reporting Authority (AcArA)

achievement standard
this lesson sequence provides opportunities to gather information about students’ understanding related to the 
sections in bold in the achievement statement below:

By the end of year 5, students classify substances according to their observable properties and behaviours. 
they explain everyday phenomena associated with the transfer of light. they describe the key features of our 
solar system. they analyse how the form of living things enables them to function in their 
environments. Students discuss how scientific developments have affected people’s lives and how 
science knowledge develops from many people’s contributions.

Students follow instructions to pose questions for investigation, predict what might happen when 
variables are changed, and plan investigation methods. they use equipment in ways that are safe 
and improve the accuracy of their observations. Students construct tables and graphs to organise data 
and identify patterns. they use patterns in their data to suggest explanations and refer to data when 
they report findings. they describe ways to improve the fairness of their methods and communicate their 
ideas, methods and findings using a range of text types.

source: Australian curriculum, Assessment and reporting Authority (AcArA)

Background information 
growth in plants depends on a variety of factors both extrinsic and intrinsic. green plants require minerals and 
other essential elements for normal growth and development. these nutrients come from the soil and the 
growth of plants is affected by the amounts of nutrients in the soil. water is also an essential requirement for 
plant growth right from the early stages of growth. water is essential for plants to complete photosynthesis and 
without water, plant growth and functioning is severely impaired. oxygen is also an essential requirement as it is 
necessary for cellular respiration in plants, and directly affects growth processes. Plants are also greatly 
influenced by temperature and variation in temperature of the soil in which they grow and in the surrounding 
environment. Most plant species prefer temperature in the range of 20°c – 40°c. light also influences the 
growth processes of plants. Plants that grow well under bright, direct sunlight are called photophilic plants. 
Plants that prefer low light conditions are called photophobic. light also affects the stems and leaves of plants 
– plants growing in darkness are often characterised by long, weak stems and leaves that are underdeveloped, 
pale and yellow.

Materials and equipment 

Per group:
 � 3 plastic cups

 � soil, potting mix or paper towel. choose medium that will support growth for your chosen seeds.

 � fast growing seeds such as mustard cress or radish – available from your local nursery or hardware store. 
(interesting alternative plants to study include wheat or wheatgrass. these are available online or in 
wholesale produce stores. search your local area for stockists.)

 � water

 � 1 cardboard box 

 � squares of coloured cellophane paper – yellow, red, green and blue

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS093
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=5
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=5
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 � tape and scissors

 � access to strong lights – lamps or fluorescent lights

Safety advice 
when carrying out plant growth investigations follow school or sector guidelines when working with potting mix.

consider sun safe practices when working outdoors.

remind students not to taste plant materials.

teaching sequence

lesson objective
in this lesson students investigate factors that influence plant growth, including environmental factors, and plan 
and conduct an investigation into the effect different coloured light has on the growth of plants.

introduction
show students the images of plants at the end of this lesson and ask them to make comparisons between 
them. look at the shape of their leaves, stems, trunks or branches and their colour. Ask students to list their 
responses and share their ideas with others. 

discuss how plants have structural features that enable them to survive in their environment.

Point out to students the images of the cactus and elephant ear and ask them to look at the structure of their 
leaves and to make suggestions about how these structures help the plants to survive in the environments in 
which they grow.

explain that the structure of the cactus plant allows it to survive harsh heat and poor water supply; it has a 
fleshy stem that allows it to store water, it has spines that are modified leaves that minimise the loss of water.  
in comparison, the elephant ear has large leaves to catch as much of the sun’s rays as possible to allow  
for photosynthesis.

explain that scientists study plants in order to understand their development and this allows communities to 
use this knowledge to make decisions such as which crops to plant on a farm.

inform students that they are going to conduct a study of some fast-growing plants and investigate factors that 
affect their growth.

core
1. Ask students to discuss and list the process for conducting investigations. clarify that they should be 

conducting a fair test. review the concept of fair testing ie changing only one variable, measuring another 
and keeping the rest the same.

ideas for further learning – use the learning object Fair test to introduce students to or remind students how 
to conduct a fair test.

2. Ask students to list factors that influence the growth of plants such as temperature (too much or too little 
heat), lack of water and/or planting medium (soil or sand).

3. explain to students that they will be conducting an investigation that looks at the effect that different 
coloured lights have on the growth of plants. 

4. Ask students to make suggestions about how they might need to conduct the investigation and list  
their responses.

http://www.scootle.edu.au/ec/viewing/L540/index.html
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5. distribute the worksheets Plant growth investigation and Plant observations at the end of this lesson.  
the latter is for students to record their observations. explain that they will:

 � need to work in groups

 � need to follow the instructions to conduct the investigation

 � set up a ‘control’ plant to observe and compare

 � place their plants inside the box with the lights shining through the coloured cellophane.

6. Ask students to collect their equipment and to commence the set-up of the investigation.

7. explain to students that once they have set up their investigation, they will be required to study the plants 
over the following week and record their data.

8. have students record the height of the plant(s) daily to track the growth over time.

ideas for further learning – have students take photographs or time-lapse video of the plants growing to 
enhance their observations and to form a visual diary. 

9. have students share their findings and make comparisons between groups.

10. Ask students to discuss whether their predictions matched their findings and use this to develop their 
explanations about the investigation. 

11. Ask students to present their conclusions about the effects that coloured light has on the growth of plants. 

conclusion
have students view the video could you survive without plants? and make observations about the role of plants 
in our daily lives.

clarify with students that plants are an important and integral part of our lives and that it is necessary for us to 
understand how they grow and develop. Ask students to share their ideas and list their responses about why it 
is important to understand how plants grow and develop.

explain how studying plants, and factors that influence their growth, can help us to manage our resources for 
the future and to provide food for people across the globe, even in times of drought or extreme weather.

Ask students to make suggestions about other factors they could investigate using plants.

lesson resources

Digital resources
images of plants (page 48)

l540 Fair test, ndlrn 

could you survive without plants? ABc splash (5.19 min)

Worksheets
Plant growth investigation (page 49)

Plant observations (page 50)

images of plants (page 48)

http://splash.abc.net.au/media/-/m/86196
http://www.scootle.edu.au/ec/viewing/L540/index.html
http://splash.abc.net.au/media/-/m/86196
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Year 5 | iNvestigatiNg factors that iNflueNce seed germiNatioN aNd plaNt groWth

tomato seedlings	(http://mrg.bz/0aOYBb) prickles	(http://mrg.bz/2lPf5R)	

Giant	elephant	ears	(http://mrg.bz/xvA6Eb) palm tree	(http://mrg.bz/rS403A)

succulent	(http://mrg.bz/gR4P4p) Green	beans	(http://mrg.bz/vGrhGb)

http://mrg.bz/0aOYBb
http://mrg.bz/0aOYBb
http://mrg.bz/2lPf5R
http://mrg.bz/2lPf5R
http://mrg.bz/xvA6Eb
http://mrg.bz/xvA6Eb
http://mrg.bz/rS403A
http://mrg.bz/rS403A
http://mrg.bz/gR4P4p
http://mrg.bz/gR4P4p
http://mrg.bz/vGrhGb
http://mrg.bz/vGrhGb
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Year 5 | iNvestigatiNg factors that iNflueNce seed germiNatioN aNd plaNt groWth

Name: ..................................................................................... class:  ...................................... date:  .........................................

plant growth investigation
During	this	investigation,	you	will	explore	how	coloured	light	affects	the	growth	of	plants.
This	investigation	takes	place	in	2	parts:
•	 Part	1	–	preparation	and	growth	of	the	seedlings
•	 Part	2	–	investigating	the	effect	of	coloured	light

You will need: 

•	 plastic	cups	x	3	(per	group)
•	 planting	medium		
•	 seeds	
•	 water
•	 access	to	sunlight
•	 large	cardboard	box
•	 coloured	cellophane	paper
•	 scissor	and	sticky	tape

Instructions	Part	1	–	preparation	and	growth	of	the	seedlings
Preparing	the	seedlings

1.	 Place	some	planting	medium	into	each	cup,	filling	it	about	half	full.	
2.	 Plant	your	seeds	into	the	soil	and	make	sure	they	are	covered	by	the	soil.
3.	 Place	your	seeds	in	a	sunny,	warm	position.	
4. Water the seeds daily.
5.	 Make	observations	of	the	seeds	growth.
6.	 Record	your	observations.	Use	the	sheet	–	Plant	observations	to	help	you.
7.	 When	the	plants	have	broken	through	the	soil,	proceed	to	Part	2.

Instructions	Part	2	–	investigating	the	effect	of	coloured	light
Preparing	the	cardboard	box:

1.	 Turn	your	cardboard	box	upside	down.
2.	 Cut	out	a	hole	out	of	the	middle	of	the	bottom	of	the	box.
3.	 	Tape	a	large	square	of	coloured	cellophane	to	the	inside	of	the	box,	so	that	the	entire	hole	is	covered. 
Your	cardboard	box	should	look	similar	to	the	example,	below	right.

4.	 Place	one	plant	back	in	the	same	warm,	sunny	position.	This	is	the	control	plant.
5.	 Place	one	plant	in	a	dark	cupboard.
6.	 Place	one	plant	under	the	box	and	place	back	in	the	sunlight	OR	under	a	direct	lamp.
7.	 Make	a	prediction	about	what	you	think	will	happen	to	each	plant.	
8.	 Record	your	predictions	in	your	science	journal.
9.	 Continue	to	water	your	plants	daily.	
10.	Make	observations	of	each	plant	daily	and	record	what	is	happening.
11.	 Continue	observing	all	3	plants	for	approximately	one	week.
12.	Compare	your	findings	with	your	predictions.
13.	Document	your	findings	and	explanations	in	your	science	journal.
14. discuss reasons for your findings.



50 year 5

NatioNal ScieNce Week 2014 teacher reSource Book Food For our Future: science Feeding the world

Year 5 | iNvestigatiNg factors that iNflueNce seed germiNatioN aNd plaNt groWth

Name: ..................................................................................... class:  ...................................... date:  .........................................

Plant	observations
Draw	(or	photograph)	and	label	diagrams	to	show	growth	and	changes	you	observe	in	your	plants

date 

day

date 

day

Observations	(Draw	or	write) Observations	(Draw	or	write)

date 

day

date 

day

Observations	(Draw	or	write) Observations	(Draw	or	write)
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did You Know?
�  There are four 

types of drought:

�  Meteorological: 
referring to a lack 
of precipitation.

�  Agricultural: referring 
to a lack of moisture 
in the soil where 
crops grow.

�  Hydrological: 
referring to low levels 
of water in lakes 
and reservoirs.

�  Socio-economic: 
referring to water 
shortages affecting 
people in society 
(drinking water, 
running water).

�  Of all the water on 
earth, only 0.003 
per cent is available 
fresh water that is not 
polluted, trapped in soil, 
or too far underground.

�  Since the 1970s, the 
percentage of Earth’s 
surface affected by 
drought has doubled. 
Global warming is 
largely blamed.

mANAgiNg drought  
ANd climAte chANge
Australia is a world leader in dryland farming; its agriculture accounts for just 55 
per cent of national water use compared with the global average of 80 per cent. 
over the past 15 years, average annual rainfall over southern and western 
Australia has fallen by 20 per cent. impact analysis of climate change indicates 
this drying trend will continue. Advances in plant breeding and on-farm agronomy 
have enabled major food industries such as grains to withstand this deteriorating 
climate situation.

the ability to produce higher yields from less rainfall is today an overarching 
theme in agricultural science. it is being achieved through advances in a range of 
sciences – genetics, soil biology, agronomy, engineering (including robotics, 
satellite guidance and remote sensing technologies) – and tighter control over 
water-stealing weeds. collectively these form a body of advanced agricultural 
research with a common goal – ‘water-use efficiency’ (wue). Australian science in 
agricultural wue is among the most advanced on the planet, and its knowledge is 
also shared with poorer countries.

the biggest impact on wue has been the advance in ‘conservation agriculture’. 
this has three primary characteristics: minimum soil disturbance (no tillage); old 
crop stubble left standing to protect against soil moisture evaporation before 
decaying into soil-enriching humus; and diversified crop rotations to naturally 
break disease cycles and, in the case of legumes and pulses, naturally fix nitrogen 
into the soil.

As conservation agriculture has evolved into being the mainstay of Australian 
dryland cropping, farmers are today able to produce about two tonnes per hectare 
of wheat even as average annual rainfall falls to 200 millimetres – the demarcation 
point that defines deserts.

Added to this new agronomy, advances in breeding are delivering crops and 
pastures able to better tolerate water scarcity and its common adjunct: rising 
temperatures. Plant breeders achieve this by screening variation in the genetic 
make-up of plants that have adapted already, through natural selection, to dry 
conditions. some of this genetic resource is found in seed, or gene, banks and 
some is sourced through expeditions to the origins of agriculture in the central 
Asia caucasus region to collect wild ancestors of the plants that have become 
today’s farmed crops. An example of such a genetic discovery is a set of genes 
that keeps leaves green under drought conditions. this trait, discovered in an 
ethiopian sorghum variety, allows the plant to keep photosynthesising and 
producing grain when it would otherwise die.
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Lesson plan: Year 6

drought-Proof soils
introduction
scientists are involved in solving real world problems but they are also frequently working to prevent or mitigate 
the impacts of these problems. drought in Australia has had serious economic and social consequences 
particularly in the rural sector. in this lesson, students will investigate how farmers and scientists are working 
together to drought-proof their farms.

students begin by examining soils from a number of different areas and compare their properties. they 
investigate the water retention properties of these different soil types and relate their results to the physical 
properties of the soils tested. students then work with hydro-gel polymers to investigate how they are being 
used to increase water storage in soils.

australian curriculum content descriptions

Science understanding

earth and space sciences
sudden geological changes or extreme weather conditions can affect earth’s surface (Acssu096)

Biological sciences
the growth and survival of living things are affected by the physical conditions of their environment (Acssu094)

Science as a human endeavour

use and influence of science
scientific understandings, discoveries and inventions are used to solve problems that directly affect peoples’ 
lives (Acshe100)

scientific knowledge is used to inform personal and community decisions (Acshe220)

Science inquiry Skills

Questioning and predicting
with guidance, pose questions to clarify practical problems or inform a scientific investigation, and predict what 
the findings of an investigation might be (Acsis232)

Planning and conducting
with guidance, plan appropriate investigation methods to answer questions or solve problems (Acsis103)

decide which variable should be changed and measured in fair tests and accurately observe, measure and 
record data, using digital technologies as appropriate (Acsis104)

use equipment and materials safely, identifying potential risks (Acsis105)

Processing and analysing data and information
construct and use a range of representations, including tables and graphs, to represent and describe 
observations, patterns or relationships in data using digital technologies as appropriate (Acsis107)

compare data with predictions and use as evidence in developing explanations (Acsis221)

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU096
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU094
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE100
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE220
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS220
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS103
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS104
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS105
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS107
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS221
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evaluating
suggest improvements to the methods used to investigate a question or solve a problem (Acsis108)

communicating
communicate ideas, explanations and processes in a variety of ways, including multi-modal texts (Acsis110)

source: Australian curriculum, Assessment and reporting Authority (AcArA).

achievement standard
this lesson sequence provides opportunities to gather information about students’ understanding related to the 
sections in bold in the achievement statement below:

By the end of year 6, students compare and classify different types of observable changes to materials. 
they analyse requirements for the transfer of electricity and describe how energy can be transformed from one 
form to another to generate electricity. they explain how natural events cause rapid change to the earth’s 
surface. they describe and predict the effect of environmental changes on individual living things. 
Students explain how scientific knowledge is used in decision-making and identify contributions to the 
development of science by people from a range of cultures.

Students follow procedures to develop investigable questions and design investigations into simple 
cause-and-effect relationships. they identify variables to be changed and measured and describe 
potential safety risks when planning methods. they collect, organise and interpret their data, identifying 
where improvements to their methods or research could improve the data. they describe and 
analyse relationships in data using graphic representations and construct multi-modal texts to 
communicate ideas, methods and findings.

source: Australian curriculum, Assessment and reporting Authority (AcArA).

Background information 
the risk of serious environmental damage by drought, particularly through vegetation loss and soil erosion, has 
long-term implications for the sustainability of our agricultural industries. we need to be able to manage 
inevitable and periodic drought conditions more effectively. increasing the ability of soils to store water, when 
there is so little available, is an important strategy. 

soils have differing capacities to retain or hold water. the ability of a soil to hold water is called its ‘water-
holding capacity’. this ability is based largely on the soil particle size and the amount of organic material in  
the soil.

south Australian scientists are using polymer chemistry to help save water and protect soils. scientists have 
found that certain organic polymers can be used to stabilise soils, control erosion and increase the soils ability 
to hold water and nutrients. 

superabsorbent hydro-gel polymers are able to store water in the soil and then release it as the plant’s roots 
need it. it increases moisture retention and water conservation by increasing water-holding capacity in soil so 
that plants can survive during droughts.

Materials and equipment 

Per group:
 � 3 x 100 g dry soil samples (sandy soil, clay-rich soil and loam soil eg potting mix) each in a zip lock bag

 � 1 additional soil sample for independent investigation

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS108
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS110
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=6
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=6
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 � 1 bucket

 � 1m string

 � 3 cheesecloth squares 

 � hydro-gel powder or granules (from garden shop)

 � 1 spoon

 � 1 electronic balance

 � 1 pair scissors

Per student:
 � science journal

Safety advice 
students should wear gloves when handling soils samples.

teaching sequence

lesson objective
in this lesson, students determine the water capacity of different soil types and investigate one method that can 
be used to improve water retention in soils. they will use this knowledge to understand the steps being taken to 
mitigate the impacts of drought.

introduction
discuss with the students what they know about drought in Australia.

Ask them what impact drought has on people in Australia and in what ways it can affect the economy and  
the environment.

watch the film clip dealing with drought.  

Ask students these follow up questions:

 � why is it important for soils to retain water in times of drought?

 � what affect does lack of water have on plant growth?

core
divide the class into teams of three and provide each team with the necessary equipment. (if students have access 
to a number of different areas to collect soils, they could take samples of the different soils themselves and dry  
them out.)

have the students examine each soil sample and record their observations (texture, colour, grain size etc) in 
their science journals. 

Water capacity investigation
1. Ask each student to take one soil sample, remove it from the zip-lock bag and place it in the middle of a 

square of cheesecloth.

2. Ask them to bring the corners of the cheesecloth to the middle and tie them with a piece of string to make 
a small bundle. leave an extra 10 cm or so of string so they can hold on to the string.

3. instruct students to weigh each bundle—dry soil, cheesecloth, and string—on the electronic scales and 
then record the data collected by each team member in their journals.

http://splash.abc.net.au/media/-/m/525577/dealing-with-drought
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4. each team of students must have access to a bucket or sink of water. Ask each student to now dip the 
bundle of soil into the container of water by holding onto the string. they must leave it in the water until no 
more water can be absorbed.

5. when the students are sure that the soil bundle will absorb no more water, ask them to lift the bundle of soil 
up by the string and let the excess water drain from the bundle until no more will drain out. ensure that they 
do not squeeze the water out. 

6. Ask them to now weigh the wet bundle, including the string and cloth and to calculate the weight of water 
the 100 grams of soil can hold. this is a measure of the water-holding capacity of the soil sample. they 
should now record the results in their journals. 

7. share the data for all the soil samples. discuss and apply the results. were any differences noted in  
the samples?

Water capacity challenge
1. Ask each team to select one more soil sample.

2. instruct students to design an investigation that will determine the effect of adding hydro-gel polymer to the 
soil sample has on its ability to retain water.

3. complete the investigation.

4. compare the results from each group.

Ask students the following questions:

 � where there differences in the amount of water retained by the soil?

 � were these differences related to soil type?

 � what further tests could you do?

conclusion
have a class discussion about how the results from these investigations could be used by farmers to make 
decisions about how to manage drought conditions.

lesson resources

Digital resources
dealing with drought, ABc splash. Film clip (1:44 min)

useful links
Activities and downloads – Activity sheets, soil-net. worksheets, fact sheets

Building a drought proof farm, live science. Article 

can we ‘drought-proof’ Australia? national Museum of Australia. information for students (PdF 1.1 MB) 

components of soil and water retention, stem4teachers. lesson plan  

earthlabs: drought, Precipitation education nAsA. lesson plan

water jelly crystals, steve spangler science, experiment

http://splash.abc.net.au/media/-/m/525577/dealing-with-drought
http://www.soil-net.com/dev/page.cfm?pageid=activities_sheets&loginas=anon_activities
http://www.livescience.com/39237-building-a-drought-proof-farm.html
http://www.nma.gov.au/__data/assets/pdf_file/0019/19540/Drought_Australia_bw.pdf
http://www.stem4teachers.org/2013/09/25/components-of-soil-and-water-retention/
http://pmm.nasa.gov/education/lesson-plans/earthlabs-drought
http://www.stevespanglerscience.com/lab/experiments/water-jelly-crystals-superabsorbent-polymers#sthash.7tXk5cSo.dpuf
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did You Know?
�  Australia’s offshore 

fishing territory, 
known as its Exclusive 
Economic Zone, 
extends 200 nautical 
miles out to sea and 
contains about 3700 
known species of fish, 
more than 2800 species 
of molluscs and more 
than 2300 species of 
crustaceans. Only a 
small proportion of 
these are commercially 
fished and the industry 
is regulated by a 
combination of federal 
and state agencies.

�  Australia’s commercial 
fishing and aquaculture 
industry is worth 
about $2.2 billion 
annually and employs 
11,600 people.

�  The average global 
consumption of fish 
per person is 30 
kilograms a year.  
Australians consume 
about 25 kilograms 
per person per year.

fisheries iN the bAlANce
Any belief that the bounty of our oceans is unlimited was overturned in the later 
part of the 20th century when overfishing led to a measurably dramatic decline in 
fish stocks. some species had been fished to the point that their populations had 
almost collapsed, requiring significant reductions in fishing and even total bans in 
some areas. iconic species still endangered by overfishing include the Blue 
whale, southern Bluefin tuna and chinook salmon. however, science-based 
fisheries management is building confidence that these species can recover.

one of the major 
challenges of fisheries 
science is to determine 
fish populations and the 
level of fishing that is 
sustainable – where 
‘sustainable’ means the 
harvest can continue into 
the future indefinitely. 
complex modelling, fish 
sampling and tracking 
(including tagging) are 
used to assess existing 
fish numbers, population 

recovery rates and to set catch levels. interactions with other marine species in the 
food chain and the potential effects of a changing climate on fish populations and 
migration are also incorporated into scientific evaluations and management decisions. 

the science can be particularly challenging for global species such as southern 
Bluefin tuna, which are harvested by more than 13 countries. scientists estimated 
in the 1980s that this highly sought-after species had been fished to just five per 
cent of its unfished population. the commission for the conservation of southern 
Bluefin tuna (based in canberra) was established to ensure the species survives.

globally, demand for fish and seafood is increasing, but the volume of seafood 
harvested from our oceans has, for the past decade, remained at about 90 million 
tonnes a year. Advances in aquaculture are helping to meet increased demand, 
and it is predicted that farmed fish may be the main source of fish and seafood 
production by 2020.

Aquaculture is both sea and land based, and an increasing amount of production 
is not ‘sea’ food at all, but freshwater fish such as tilapia and Basa, raised 
throughout Asia in freshwater ponds or grown-out in river cages.

the science and management of wild harvesting and aquaculture have their own 
challenges. For wild-catch fisheries this includes the technology to target specific 
species, reducing unwanted bycatches, and the impact of fishing equipment on 
the wider marine environment. For aquaculture, research is looking to improve the 
breeding of farmed species as their genetics are better understood. there is also 
ongoing research into improving the way fish are farmed and developing 
sustainable food sources for farmed fish.
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Lesson plan: Year 7

sustAiNAble fishiNg
introduction
Modelling relationships is an important skill and is frequently used by scientists to examine the impacts of 
changes upon a system. this can be used to examine the impact of human intervention upon the sustainability 
of fishing in a particular area.

in this lesson, students model a community of fishermen looking at their needs in order to sustain their families 
and to make a successful living and the resulting short term and long-term impact on their environment. 
students examine the concept of sustainability and the effectiveness of modelling as a tool for scientists to 
understand and predict the impact of certain activities upon the environment.

australian curriculum content descriptions

Science understanding

Biological sciences
interactions between organisms can be described in terms of food chains and food webs; human activity can 
affect these interactions (Acssu112)

some of earth’s resources are renewable, but others are non-renewable (Acssu116)

Science as a human endeavour

Nature and development of science
scientific knowledge changes as new evidence becomes available, and some scientific discoveries have 
significantly changed people’s understanding of the world (Acshe134)

science knowledge can develop through collaboration and connecting ideas across the disciplines of  
science (Acshe226)

use and influence of science
science and technology contribute to finding solutions to a range of contemporary issues; these solutions may 
impact on other areas of society and involve ethical considerations (Acshe120)

science understanding influences the development of practices in areas of human activity such as industry, 
agriculture and marine and terrestrial resource management (Acshe121)

Science inquiry Skills

Questioning and predicting
identify questions and problems that can be investigated scientifically and make predictions based on scientific 
knowledge (Acsis124)

Planning and conducting
collaboratively and individually plan and conduct a range of investigation types, including fieldwork and 
experiments, ensuring safety and ethical guidelines are followed (Acsis140)

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU112
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU116
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE134
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE226
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE120
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE121
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS124
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS140
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Processing and analysing data and information
construct and use a range of representations, including graphs, keys and models to represent and analyse 
patterns or relationships, including using digital technologies as appropriate (Acsis144)

summarise data, from students’ own investigations and secondary sources, and use scientific understanding 
to identify relationships and draw conclusions (Acsis145)

communicating
communicate ideas, findings and solutions to problems using scientific language and representations using 
digital technologies as appropriate (Acsis148)

source: Australian curriculum, Assessment and reporting Authority (AcArA)

achievement standard
this lesson sequence provides opportunities to gather information about students’ understanding related to the 
sections in bold in the achievement statement below:

By the end of year 7, students describe techniques to separate pure substances from mixtures. they 
represent and predict the effects of unbalanced forces, including earth’s gravity, on motion. they explain how 
the relative positions of the earth, sun and moon affect phenomena on earth. they analyse how the 
sustainable use of resources depends on the way they are formed and cycle through earth systems. 
they predict the effect of environmental changes on feeding relationships and classify and organise 
diverse organisms based on observable differences. Students describe situations where scientific 
knowledge from different science disciplines has been used to solve a real-world problem. they 
explain how the solution was viewed by, and impacted on, different groups in society.

students identify questions that can be investigated scientifically. they plan fair experimental methods, 
identifying variables to be changed and measured. they select equipment that improves fairness and accuracy 
and describe how they considered safety. Students draw on evidence to support their conclusions. they 
summarise data from different sources, describe trends and refer to the quality of their data when 
suggesting improvements to their methods. they communicate their ideas, methods and findings using 
scientific language and appropriate representations.

source: Australian curriculum, Assessment and reporting Authority (AcArA)

Background information 
sustainable fishing involves removing fish from an environment at a rate no faster than it is able to replenish 
itself. to ensure the long-term sustainability of fish stock, it is important that enough of each species remains to 
reproduce and replace the numbers that are removed through fishing and those that die through natural 
mortality (ie dying of old age, sickness or through predation).

the impact of limiting the numbers and size of fish caught not only affects the lives of those who eat the fish, 
but also the lives of those who fish to keep their families alive or to make a living for themselves. the method of 
fishing used is one way of controlling the numbers of fish removed from their environment. the use of a single 
fishing rod, with or without technology, allows for a single fish to be caught at a time. trawling, the pulling of a 
net (trawl) behind a boat, not only catches large numbers of fish at a time, but can also be detrimental to the 
local environment by damaging sea grasses and disrupting the local habitats for other marine life. 

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS144
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS145
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS148
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=7
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=7


59 year 7

NatioNal ScieNce Week 2014 teacher reSource Book Food For our Future: science Feeding the world

Materials and equipment 

Per group:
 � 20 sugar-coated chocolates

 � 10 large jelly beans

 � tray

 � spoon

 � 3-4 straws

 � stopwatch

Safety advice 
students should be reminded of the rule of not eating in the science lab. Alternatively, a normal classroom 
could be used.

teaching sequence

lesson objective
in this lesson, students assess the non-renewable nature of fish populations and how human activity can affect 
their population and ultimately human food supplies.

introduction
Ask students if they eat fish and chips. Ask students if they know what type of fish their local fish and chip shop 
commonly uses. include questions such as: where does this fish come from? how is it caught? where are fish 
placed in a marine food web?

core 
1. divide students into groups of 3–4. each student represents a fisherman who needs to needs to catch fish 

to eat or sell to make a living.

2. each student should be given a straw (representing a fishing rod) and each group an ocean tray containing 
20 sugar-coated chocolates and 10 large jelly beans representing small fish and large fish respectively. 
give students 20 seconds to ‘suck up’ the fish using their straw. students’ hands should be behind their 
back during this first ‘fishing season’. the student fishermen need to catch a minimum of two fish to survive 
the season. if they fail, they will sit out the next season.

3. distribute the following table to each group. students should record in line 1 of the table how many fish are 
caught and how many are left at the end of the season.

Season Number of ‘fish’ caught Number of ‘fish’ left  
in the ocean tray

1 straws with no hands

2 straw with hands

3 1 spoon in group

4. the fish remaining on the tray are available for breeding. Add one new fish for every fish remaining on the 
tray ie if there are 3 sugar-coated chocolates and 4 jelly beans left, add another 3 sugar-coated chocolates 
and 4 jelly beans.
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5. in season two, students are allowed to use their hands to direct the straws. explain to students that this 
represents experienced sports fishermen with new technology. once again students have 20 seconds to 
catch their minimum of two fish to survive.

6. students should count and record in line 2 of the table the number of fish caught and the number of fish 
remaining in their ocean tray. As in step 4, add more ‘fish’ as necessary to represent their increased 
numbers through breeding.

7. discuss with the students the effect of improved fishing technology on the fish populations. Ask students 
for suggestions of how the fishermen could survive if the fish are all caught.

8. give one student in each ocean group a spoon (representing a trawling net) to catch fish. once again 
students have 20 seconds to catch fish. if a group runs out of fish, quietly suggest they invade another 
group’s ocean tray to catch their required two-catch minimum.

9. record the results in line 3 of the table.

10. discuss which was the most effective method of fishing. Ask students: was this method sustainable? what 
does sustainable mean? what was the reaction of other fishermen when other groups invaded their ocean?

11. Brainstorm rules or guidelines that would make fishing sustainable.

12. replay the game with the new rules.

conclusion
suggest to the students that they just created a model of the sustainability of fishing. Ask students how closely 
their model related to real life.

As a class discuss the advantages and disadvantages of such modelling techniques in science.

lesson resources

useful links
Australia’s sustainable seafood guide, Australian Marine conservation society. information for teachers and 
students

sustainable recreational fishing student activity workbook, solitary islands Aquarium, southern cross university 
(PdF, 651KB)

sustainable seafood guide: app for iPad, Australian Marine conservation society inc 

Popcorn economics, ecedweb university of omaha. extension lesson

http://www.sustainableseafood.org.au/Sustainable-Seafood-Guide-Australia.asp?active_page_id=695
http://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=3&ved=0CDUQFjAC&url=http%3A%2F%2Fsolitaryislandsaquarium.com%2Fdownload.php%3Fdoc_id%3D11406%26site_id%3D270%26file_ext%3D.pdf&ei=Rg7kUu6uJMmkkgX_kYCYCA&usg=AFQjCNFrvi6uSuiO4da5jPVWRr_YBToORg
https://itunes.apple.com/us/app/sustainable-seafood-guide/id461656264?ls=1&mt=8
http://ecedweb.unomaha.edu/lessons/popcorn.htm#
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did You Know?
�  In 2012, Australia’s 

wind farms for the first 
time produced enough 
energy to power the 
equivalent of more than 
one million homes.

�  Wind power now 
supplies 3.4 per cent 
of Australia’s overall 
electricity needs.

�  The Mawson research 
station in the Australian 
Antarctic Territory now 
meets 70 per cent of 
its electricity needs 
from a small wind 
farm built to handle 
gale-force winds.

WiNd PoWer muscles uP 
the wind’s power has been harnessed for centuries to power machines, grind grain 
and pump water. conversion of wind to an effective energy source was typified by 
windmills. today’s wind farms, comprising large numbers of individual wind turbines, 
follow the same basic principles. the turbines’ blades respond to the kinetic energy 
of wind and turn a shaft that connects to a generator. the generator turns this 
mechanical energy into electricity, which is fed directly into the supply grid.

wind power joins hydro-electricity, solar energy, wave power and geothermal 
energy as a natural energy option for the future. energy sustainability – defined as 
meeting energy needs without undermining environmental balance or 
compromising the ability to meet future energy needs – is considered a crucial 
human goal given that fossil fuels are a finite resource and a contributor to 
greenhouse gases.

Although most people support renewable energy, wind farms are not always 
welcome because of the visual effect they have on a landscape and claims 
that low-frequency sound emitted by the turning blades can affect 
people’s health. neither international nor Australian studies have to date 
been able to find evidence to support these concerns.

wind power is currently the lowest-cost renewable energy technology 
that can be rolled out on a large scale. consequently, it has been the 
dominant form of renewable generation to attract investment.

An example of a modern wind farm’s generating capability is one of 
Australia’s newest at Macarthur in western Victoria. completed in late 
2013 it covers 5500 hectares with 140 turbines generating 420 
megawatts (Mw). this is enough to power 220,000 
average-size homes each year.

turbine towers 80 metres high are an example of one 
of the main technological developments in recent 
years – upscaling. since the first commercial wind 
turbines in the 1980s, turbine generating 
capacity has increased from hundreds of 
kilowatts to several megawatts, made 
possible by the massive rotors now up to 100 
metres in diameter.

in Australia, wind farms are mostly in coastal locations; however, in europe 
the latest research and development is looking to take farms offshore, 
where the public is more supportive of new, large installations. however, 
offshore sites present engineering challenges, with foundations and 
materials needing the ability to withstand marine environments. Australia’s 
greatest potential for offshore wind power is considered to be off its 
southern coastline, but for the moment, the capital, operational and 
management costs are considered too high.
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Lesson plan: Year 8

WiNd turbiNes – frieNd or foe?
introduction
new technologies and developments in science impact us socially and economically. scientists often have to 
make decisions regarding the implementation of new technologies and search for solutions to problems that 
are a consequence of these scientific advancements.

so far, wind supplies only a small amount of the energy consumed in Australia, but that will change if we follow 
the global trend. with the rapid expansion of wind farms there have been concerns raised regarding the 
environmental and health impacts of the wind turbines.

in this lesson, students identify how wind turbines convert kinetic energy into electrical energy. they will 
examine the advantages of this clean and renewable energy source for Australia. the students will then 
research the issues surrounding this new technology and use their understanding to argue for or against the 
siting of a wind farm in their local area.

australian curriculum content descriptions

Science understanding

Physical sciences
energy appears in different forms including movement (kinetic energy), heat and potential energy, and causes 
change within systems (Acssu155)

Science as a human endeavour

use and influence of science
science and technology contribute to finding solutions to a range of contemporary issues; these solutions may 
impact on other areas of society and involve ethical considerations (Acshe120)

science understanding influences the development of practices in areas of human activity such as industry, 
agriculture and marine and terrestrial resource management (Acshe120)

Science inquiry Skills

Questioning and predicting
identify questions and problems that can be investigated scientifically and make predictions based on scientific 
knowledge (Acsis124)

Planning and conducting
collaboratively and individually plan and conduct a range of investigation types, including fieldwork and 
experiments, ensuring safety and ethical guidelines are followed (Acsis140)

Processing and analysing data and information
construct and use a range of representations, including graphs, keys and models to represent and analyse 
patterns or relationships, including using digital technologies as appropriate (Acsis144)

summarise data, from students’ own investigations and secondary sources, and use scientific understanding 
to identify relationships and draw conclusions (Acsis145)

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU155
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE120
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE120
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS124
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS140
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS144
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS145
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communicating
communicate ideas, findings and solutions to problems using scientific language and representations using 
digital technologies as appropriate (Acsis148)

source: Australian curriculum, Assessment and reporting Authority (AcArA)

achievement standard
this lesson sequence provides opportunities to gather information about students’ understanding related to the 
sections in bold in the achievement statement below:

By the end of year 8, students compare physical and chemical changes and use the particle model to 
explain and predict the properties and behaviours of substances. they identify different forms of energy 
and describe how energy transfers and transformations cause change in simple systems. they 
compare processes of rock formation, including the time scales involved. they analyse the relationship 
between structure and function at cell, organ and body system levels. students examine the different science 
knowledge used in occupations. they explain how evidence has led to an improved understanding of a 
scientific idea and describe situations in which scientists collaborated to generate solutions to 
contemporary problems.

Students identify and construct questions and problems that they can investigate scientifically. they 
consider safety and ethics when planning investigations, including designing field or experimental 
methods. they identify variables to be changed, measured and controlled. students construct representations 
of their data to reveal and analyse patterns and trends, and use these when justifying their conclusions. they 
explain how modifications to methods could improve the quality of their data and apply their own scientific 
knowledge and investigation findings to evaluate claims made by others. they use appropriate language 
and representations to communicate science ideas, methods and findings in a range of text types.

source: Australian curriculum, Assessment and reporting Authority (AcArA)

Background information
A windmill commonly generates mechanical energy to crushing grain while wind turbines generate  
electrical energy.

A wind turbine is made up of two or three propeller-like blades called the rotor. the rotor is attached to the top 
of a tall tower. As the wind blows it spins the rotor. As the rotor spins the energy of the movement of the 
propellers gives power to a generator. there are some magnets and a lot of copper wire inside the generator 
that make electricity.

winds are stronger higher up off the ground, so wind turbine towers are about 30 metres tall to allow the rotor 
to catch more wind energy. Just one wind turbine can generate enough electricity for a single house, or the 
electrical energy to pump water, or to power a mill that grinds grain. the electrical energy can also be stored  
in batteries.

wind farms are places where many wind turbines are clustered together. they are built in places where it is 
nearly always windy. the electricity that is generated at a wind farm is sold to electricity companies that provide 
the electricity to people living in cities and towns. wind turbines are used around the world, both on land and 
offshore, to capture the energy in the wind and convert it to electricity. there are already fifty wind farms around 
Australia. wind energy is currently the cheapest renewable source of energy in Australia according to the clean 
energy council.

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS148
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=8
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=8
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Materials and equipment 

Per student:
 � sheet of construction paper 22 cm x 28 cm 

 � pencils or a single hole punch

 � scissors

 � 2 plastic straws

 � paper clip

 � glue

 � wooden skewer

 � string

 � print out of model turbine on light A4 card

 � sticky tape

teaching sequence

lesson objective
in this lesson, students compare windmills and wind turbines. they identify the basic parts of a wind turbine 
and explain how they work. students will research the advantages and disadvantages of electricity generation 
from wind farms and use this to make evidence-based conclusions about this issue. 

introduction
display some pictures of windmills and wind turbines. have students identify each and compare. explain  
that windmills commonly generate mechanical energy such as crushing grain while wind turbines generate 
electrical energy.

have the students construct a model windmill and use it to demonstrate wind energy being converted to 
mechanical energy. 

core
1. show or distribute a diagram of a wind turbine and discuss how a wind turbine works. explain how it 

converts wind power into electrical energy. (A wind turbine has a shaft that is connected to a generator that 
changes the mechanical energy into electrical energy.) Also discuss the basic parts of a wind turbine: 
foundation, tower, nacelle and rotor. students can build their own model wind turbine.

2. View the time-lapse video of the construction of a wind farm. use this video as a stimulus to discuss where 
wind farms should be sited.

3. research wind farm distribution in Australia.

Debate
 � show pictures of wind farms and ask students for the positive and negative impacts of wind farms. students 
could draw a table using the headings ‘social’, ‘economic’ and ‘environmental’ to help them categorise 
these impacts.

 � organise a student debate – ‘should a wind farm should be built on local farm land’. divide the class into 
interest groups and have them argue their case for or against the construction of the wind farm. groups 
could include local businesses, residents, farmers and local government.

http://www.csiro.au/helix/sciencemail/activities/WindTurbine.html
http://www.education.com/science-fair/article/engineering_windmill/
http://rge360.com/about_wind
http://www.csiro.au/helix/sciencemail/activities/WindTurbine.html
http://vimeo.com/22679163
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conclusion
complete a pros/cons diorama for the classroom.

lesson resources

Digital resources
windmill model science project, education.com

wind energy, renewable global energy

Build a model wind turbine, csiro education

waterloo windfarm time-lapse video, Vimeo (6.51 min)

useful links
how a wind turbine works, energy Matters. information for students  

Myths and facts about wind farms, Future energy. information for teachers (PdF, 1.3 MB) 

starfish hill wind farm, energy education inc. information and images of a wind farm on the Fleurieu Peninsula, 
sA (PdF, 745 KB)

wind energy, geoscience Australia. information for teachers

wind power, Future sparks. information for students, fact sheets, videos 

http://www.education.com/science-fair/article/engineering_windmill/
http://rge360.com/about_wind
http://www.csiro.au/helix/sciencemail/activities/WindTurbine.html
http://vimeo.com/22679163
http://www.energymatters.com.au/renewable-energy/wind-energy/
http://www.futureenergy.com.au/downloads/Sustainability%20Victoria%20Myths%20Facts%20about%20Wind%20Farms.pdf
http://www.energy.edu.au/new-website/pdf/starfish_hill.pdf
http://www.ga.gov.au/energy/other-renewable-energy-resources/wind-energy.html
http://futuresparks.org.au/inspiration/all-about-energy/wind-power.aspx
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did You Know:
�  Singapore grows 

only 7 per cent of the 
produce it consumes 
on just 101 hectares 
of remaining farmland. 
It is a portent for cities 
all over the world.

�  The world’s first 
commercial vertical 
farm opened in 
Singapore in 2012. The 
system is 10 times more 
productive per square 
metre than conventional 
farming and requires 
less water, labour and 
chemicals. Operating 
costs are a quarter of 
conventional farms and 
transportation costs to 
market are minimal.

�  Producing enough 
food using traditional 
agriculture to feed the 
3.5 billion people living 
in cities today requires 
a land area twice the 
size of South America.

the future – Where PhysicAl ANd 
AgriculturAl scieNces Will meet
there is a vegetable garden on board the international space station. the ‘space 
garden’ produces summer vegetables such as lettuce, peas and radishes. in the 
process, methods are being developed to not only allow astronauts to grow and 

safely eat fresh vegetables 370 kilometres 
above the earth but to also enjoy the 
relaxation of gardening. throughout 
history, wherever humans have ventured, 
food crops and livestock have tagged 
along. the space station is humanity’s 
most recent frontier. 

the arc of human development on earth is 
leading into intensively urbanised, 
technically complex ‘built-environments’. 

to keep pace with this trend, food production systems are intersecting with 
advanced physical sciences (such as physics and engineering) to make 
agriculture possible far from traditional paddocks. By the year 2050, it is expected 
that nearly 80 per cent of the earth’s nine billion people will be living in cities. how 
to produce sufficient quantities of nutritious and locally grown food is a problem 
that scientists are already working to solve. with 80 per cent of the land suited for 
raising crops already in use – and about 15 per cent of that ruined by poor 
management practices – part of the solution being advocated is to incorporate 
food production into urban environments. one invocation of ‘urban agriculture’ is 
the ‘vertical farm’. 

the idea of vertical farms started in a classroom at columbia university, in new 
York, as a response to food, water and energy crisis. these city-based farms 
employ closed-loop agricultural technologies – all water and nutrients are 
recycled. Vertical farms resemble hermetically sealed glasshouses stacked on top 
of each other in a smart building that resembles a high-rise skyscraper. Additional 
functions can be built into the design, such as the remediation of local water supplies. 

For more extreme environments and climates – including degradation so extreme 
that agriculture collapses – experiments have also been conducted into growing 
food in ‘farm biodomes’. these structures are designed to be completely self-
contained and can remain indefinitely isolated from the exterior environment. 
Achieving this self-sufficiency requires cycling nutrients and water between the 
biodome’s human inhabitants and crops in a closed-loop cycle. this includes 
composting toilets that return nutrients to crops that are then eaten and the waste 
composted again. 

Feeding ourselves from closed-loop space, urban and domed farms is not the 
provenance of agricultural science alone; it requires multidisciplinary teams that include 
biologists, agronomists, architects, ecologists, economists, physicists, chemists and 
engineers. within each discipline the technology needed to urbanise agriculture 
already exists. the challenge is to make all these technologies work together.

NatioNal ScieNce Week 2014 teacher reSource Book Food For our Future: science Feeding the world



67 year 9

NatioNal ScieNce Week 2014 teacher reSource Book Food For our Future: science Feeding the world

Lesson plan: Year 9

groWiNg food oN the sPAce stAtioN
introduction
the link between the physical sciences and the biological sciences is not always clear. this lesson examines 
the properties of the colours and wavelengths of light and how they impact the growth of plants. this is 
correlated with the limitations of humans travelling and living in space and examines the possibility of growing 
plants in space.

in this lesson students determine the absorption and reflection of the different colours/wavelengths of light by 
plants. they examine a variety of light sources for their intensity and energy efficiency and design an 
experiment that tests their impact on the quality of plant growth. students will then extrapolate their findings to 
growing food in space.

australian curriculum content descriptions

Science understanding

Physical sciences
energy transfer through different mediums can be explained using wave and particle models (Acssu182)

Biological sciences
ecosystems consist of communities of interdependent organisms and abiotic components of the environment; 
matter and energy flow through these systems (Acssu176)

Science as a human endeavour

Nature and development of science
Advances in scientific understanding often rely on developments in technology and technological advances are 
often linked to scientific discoveries (Acshe158)

use and influence of science
Advances in science and emerging sciences and technologies can significantly affect people’s lives, including 
generating new career opportunities (Acshe161)

the values and needs of contemporary society can influence the focus of scientific research (Acshe228)

Science inquiry Skills

Questioning and predicting
Formulate questions or hypotheses that can be investigated scientifically (Acsis164)

Planning and conducting
Plan, select and use appropriate investigation methods, including field work and laboratory experimentation, to 
collect reliable data; assess risk and address ethical issues associated with these methods (Acsis165)

select and use appropriate equipment, including digital technologies, to systematically and accurately collect 
and record data (Acsis166)

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU182
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU176
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE158
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE161
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE228
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS164
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS165
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS166
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Processing and analysing data and information
Analyse patterns and trends in data, including describing relationships between variables and identifying 
inconsistencies (Acsis169)

use knowledge of scientific concepts to draw conclusions that are consistent with evidence (Acsis170)

evaluating
evaluate conclusions, including identifying sources of uncertainty and possible alternative explanations, and 
describe specific ways to improve the quality of the data (Acsis171)

critically analyse the validity of information in secondary sources and evaluate the approaches used to solve 
problems (Acsis172) 

communicating
communicate scientific ideas and information for a particular purpose, including constructing evidence-based 
arguments and using appropriate scientific language, conventions and representations (Acsis174) 

source: Australian curriculum, Assessment and reporting Authority (AcArA)

achievement standard
this lesson sequence provides opportunities to gather information about students’ understanding related to the 
sections in bold in the achievement statement below:

By the end of year 9, students explain chemical processes and natural radioactivity in terms of atoms and 
energy transfers and describe examples of important chemical reactions. they describe models of energy 
transfer and apply these to explain phenomena. they explain global features and events in terms of 
geological processes and timescales. they analyse how biological systems function and respond to external 
changes with reference to interdependencies, energy transfers and flows of matter. they describe social and 
technological factors that have influenced scientific developments and predict how future 
applications of science and technology may affect people’s lives.

Students design questions that can be investigated using a range of inquiry skills. they design 
methods that include the control and accurate measurement of variables and systematic collection 
of data and describe how they considered ethics and safety. they analyse trends in data, identify 
relationships between variables and reveal inconsistencies in results. they analyse their methods 
and the quality of their data, and explain specific actions to improve the quality of their evidence. 
they evaluate others’ methods and explanations from a scientific perspective and use appropriate 
language and representations when communicating their findings and ideas to specific audiences.

source: Australian curriculum, Assessment and reporting Authority (AcArA)

Background information 
light is needed for a plant to photosynthesise (using water and carbon dioxide to produce glucose and 
oxygen). A green molecule called chlorophyll is necessary for this process to occur. 

light energy moves in a series of waves of different lengths. the visible light we see consists of different 
colours with different wavelengths. the longest wavelength is red and the shortest wavelength is violet. when 
all colours of light are mixed together, it appears white. Black is the absence of light.

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS169
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS170
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS171
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS172
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS174
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=9
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=9
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Plants appear green because they absorb all the colours/wavelengths of light except for green. (it does absorb 
very small amounts of green, however, most is reflected.) this means our eye ‘sees’ the reflected green light 
and therefore the plants appear green. when another colour is shone on the plant (eg light through red 
cellophane), the plant usually appears black as the red light is absorbed and little is reflected back to our eyes.

the most efficient wavelengths of light that can be used in space are red and blue light as these are the colours 
that are most absorbed by the plant. studies show a mixture of 90% red light (for photosynthesis) and 10% blue 
light (encouraging plants to grow towards the light) is most effective.

the light quality needed for plant growth is determined by the intensity (strength) of the light and how long the 
light shines on the plant (duration). it is important to note that leaving a light on for 24 hours does not make it 
more efficient as plants need some period of darkness to survive effectively. different light sources have 
different intensities and therefore have different levels of energy efficiencies.

small-scale experiments growing plants have been performed in space. initial indicators suggest the low 
gravity environment of space has little impact on plant growth.

Materials and equipment 

Per class:
 � torch

 � blue, red, green cellophane

 � plants

 � large boxes of the same size 

 � fluorescent bulbs (cool-white, warm-white, and full-spectrum)

 � potting soil

 � pots

 � seeds (beans, lettuce, and herbs)

 � light meter

 � ruler

Safety advice 
ensure that the various lights do not become too hot when placed in the boxes with the plants, as this is a  
fire risk.

Planting the seeds in the soil should be done in a well-ventilated environment to ensure students do not 
breathe in possible contaminated soil particles.

teaching sequence

lesson objective
in this lesson students examine how the colours and intensity of light can impact plant growth and use this to 
understand the impact on the growth of lettuce on the space station.

introduction
discuss with students how astronauts survive on the space station. what food do they eat?

show students the film clip Astronaut chris hadfield and chef david chang test gourmet space food 

http://www.youtube.com/watch?v=49TkVLRWKoc
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Ask students:

 � how often does food and oxygen get delivered?

 � what are the impacts for long space journeys such as a trip to Mars?

 � what would space travellers need to set up a space colony on Mars or the Moon?

 � Plants could supply both oxygen and food, but what do plants need to survive?

core
1. define the term ‘light quality’ and discuss how different wavelengths of light are either absorbed or 

reflected, determining the colour of the objects we see.

2. cover a torch with red cellophane and shine it on a plant in a dark room. Ask students what colour does 
the plant appear. is the red light reflected or absorbed? repeat with blue and green cellophane.  
continue to ask students which colours are reflected or absorbed. the plant uses the absorbed colours  
for photosynthesis.

3. inform students that the quality of the red and blue light absorbed by the plant is dependent on the intensity 
and duration of the light.

4. use a light meter to compare the light intensity of different locations around the school. Ask students to find 
where the intensity of the light is the strongest and the weakest.

5. discuss how the light intensity would change over the day (the duration of the light). discuss what the best 
location would be for a pot of lettuce to grow.

6. discuss how this could be replicated on the space station. Ask students what type of light globes would be 
most efficient for growing lettuce. (lettuce is ready to eat straight from the plant and for this reason it is the 
first plant to be trialled on the space station.)

7. conduct the activity ‘light illuminations’.

8. to end the activity ask the students these questions:

 � which light source was the most effective for growing the plants?

 � which light source was the most energy efficient?

 � why is energy efficiency important on the space station?

conclusion
show students the film clip nAsA plans to grow lettuce in international space station. 

lesson resources

Digital resources
Astronaut chris hadfield and chef david chang test gourmet space food, Youtube (12:24 min)

nAsA plans to grow lettuce in international space station, newsy (2:02 min)

light illuminations, Kidsgardening.org (PdF, 65KB)

http://www.kidsgardening.org/sites/www.kidsgardening.org/files/PlantsInSpace-Lesson%201.pdf
http://www.newsy.com/videos/nasa-plans-to-grow-lettuce-in-international-space-station/
http://www.youtube.com/watch?v=49TkVLRWKoc
http://www.newsy.com/videos/nasa-plans-to-grow-lettuce-in-international-space-station/
http://www.kidsgardening.org/sites/www.kidsgardening.org/files/PlantsInSpace-Lesson%201.pdf
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did You Know?
�  Wheat is a member of 

the grass family that 
produces a dry, one-
seeded fruit commonly 
called a kernel.

�  Australia is the world’s 
fourth largest wheat 
exporter after the 
US, Canada and the 
European Union and 
exports about 80 per 
cent of its total wheat 
crop each year.

�  Wheat supplies about 
20 per cent of the 
food calories for the 
world’s people.

the iNVeNtioN of WheAt
the domestication in about 9000 Bce of a wild grass that produced edible grain 
– which we today know as wheat – was a key factor in the evolution of settlement-
based societies. eleven millennia later, wheat is grown on more land – about 240 
million hectares – than any other commercial food, and supplies about 20 per cent 
of humanity’s caloric intake.

But it looks nothing like those original ancient grasses. wheat is man-made. Bred 
from early grains, wheat’s genetic base progressively narrowed as farmers 
focused their seed retention (for the next season’s crop) on plants that produced 
more and larger grain, were more adaptable to climate and geography, and which 
could withstand pestilence.

wheat is the embodiment of human achievement. however, underlying this 
success story is nature’s genetic dexterity that allows species to diversify, 
hybridise, adapt and evolve. it is a capability that our earliest ancestors adeptly 
exploited and which scientists today mimic, with greater technical control.

wheat is genetically extraordinary because it contains three genomes cohabitating 
in the same plant. each genome is derived from a distinct wild grass species – 
wheat’s so-called ‘ancestral progenitors’ – that underwent consecutive 
hybridisations to first produce wheat with two genomes (called durum and used to 
make pasta flour) and then three genomes (used to make bread flour). in the 
course of this natural selection only a tiny portion of each progenitor’s biodiversity 
was captured in what became the wheat gene pool. human selection of even rarer 
variants – such as the mutation that allows wheat to keep rather than disperse 
seed, making it easier to harvest – further narrowed the gene pool. this diminished 
gene set is the cost of our success, and modern-day plant breeding now needs to 
recover this lost biodiversity to restore to modern wheat the genetic capacity to 
pull humanity through what agricultural scientists see as a looming food crisis.

over the past 25 years, science has learnt to decode inherited traits and to link 
variation between plants to particular differences within their dnA. this is what 
makes it possible for gene modification technology to manipulate the influence of 
single genes. however, traits of interest to agriculture are genetically complex, 
involving many interacting genes whose impact on the plant is also influenced by 
the environment. 

consequently, the most advanced biotechnology is now concentrating on 
understanding, measuring and potentially managing a plant’s biochemical or 
biophysical responses to the environment. called ‘phenomics’, this approach is 
allowing the first gains in breeding for complex traits such as resilience to climate 
stresses. Phenomics is humans once again reinventing wheat. this time though, 
biotechnology is making this process faster and more precise. 
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Lesson plan: Year 10

the eVolutioN of WheAt
introduction
A case study of wheat is used to examine the evolution through natural selection. 

in this lesson students examine how a single mutation of wheat thousands of years ago was a key factor in the 
change in human culture. students will model the artificial selection of the mutated wheat by humans, and 
thereby examine the impact on humans moving from a hunting and gathering culture to a farming community 
and the resulting development of larger, sustainable communities.

australian curriculum content descriptions

Science understanding

Biological sciences
the transmission of heritable characteristics from one generation to the next involves dnA and genes 
(Acssu184)

the theory of evolution by natural selection explains the diversity of living things and is supported by a range of 
scientific evidence (Acssu185)

Science as a human endeavour

Nature and development of science
Advances in scientific understanding often rely on developments in technology and technological advances are 
often linked to scientific discoveries (Acshe192)

use and influence of science
Advances in science and emerging sciences and technologies can significantly affect people’s lives, including 
generating new career opportunities (Acshe195)

the values and needs of contemporary society can influence the focus of scientific research (Acshe230) 

Science inquiry Skills

Processing and analysing data and information
Analyse patterns and trends in data, including describing relationships between variables and identifying 
inconsistencies (Acsis203)

use knowledge of scientific concepts to draw conclusions that are consistent with evidence (Acsis204)

communicating
communicate scientific ideas and information for a particular purpose, including constructing evidence-based 
arguments and using appropriate scientific language, conventions and representations (Acsis208)

source: Australian curriculum, Assessment and reporting Authority (AcArA)

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU184
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU185
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE192
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE195
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE230
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS203
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS204
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS208
http://www.australiancurriculum.edu.au/Science/Curriculum/F-10#level=10
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achievement standard
this lesson sequence provides opportunities to gather information about students’ understanding related to the 
sections in bold in the achievement statement below:

By the end of year 10, students analyse how the periodic table organises elements and use it to make 
predictions about the properties of elements. they explain how chemical reactions are used to produce 
particular products and how different factors influence the rate of reactions. they explain the concept of energy 
conservation and represent energy transfer and transformation within systems. they apply relationships 
between force, mass and acceleration to predict changes in the motion of objects. students describe and 
analyse interactions and cycles within and between earth’s spheres. they evaluate the evidence for scientific 
theories that explain the origin of the universe and the diversity of life on earth. they explain the processes 
that underpin heredity and evolution. Students analyse how the models and theories they use have 
developed over time and discuss the factors that prompted their review.

students develop questions and hypotheses and independently design and improve appropriate methods of 
investigation, including field work and laboratory experimentation. they explain how they have considered 
reliability, safety, fairness and ethical actions in their methods and identify where digital technologies can be 
used to enhance the quality of data. when analysing data, selecting evidence and developing and justifying 
conclusions, they identify alternative explanations for findings and explain any sources of uncertainty. Students 
evaluate the validity and reliability of claims made in secondary sources with reference to currently 
held scientific views, the quality of the methodology and the evidence cited. they construct 
evidence-based arguments and select appropriate representations and text types to communicate 
science ideas for specific purposes.

source: Australian curriculum, Assessment and reporting Authority (AcArA)

Background information 
wild wheat was very different to modern wheat. the grains were much smaller, and readily fell from the stalk to 
the ground where it could germinate the next generation. this also meant it was difficult for humans to find 
enough individual grains to make a meal. A single mutation of the wheat meant the grain was not able to fall 
from the stalk as easily. in the wild, this would have meant the grain would not have had the opportunity to 
germinate and would have been disadvantaged in normal natural selection circumstances. however, this was 
an advantage for humans. it was easier for humans to collect the unfallen grains to eat or to replant for the 
following season. this allowed the mutated wheat to survive and (encouraged by the assistance of humans) to 
thrive. in turn, humans were able to collect and grow larger amounts of food, ultimately moving from a hunting 
and gathering society to that of farmers. this in turn allowed for larger communities to be supported in single 
areas. it also allowed for some members of the community to have time for pursuits other than hunting and 
gathering. As a result, human culture (painting, story-telling and the development of technology) was able  
to develop.

Materials and equipment 

Per group:
 � container with a mixture of uncooked rice and objects of different sizes representing pebbles (eg counters, 
dice and confetti)

 � 2 sticky notes with rice stuck to sticky ends. (to prepare these pour some uncooked rice into a container. dip 
the sticky end of the sticky note into the rice so that the rice sticks to it. this then represents the wheat that 
does not fall from the stalk. Add the sticky notes to the box.

 � black permanent marker
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teaching sequence

lesson objective
in this lesson students explore the impact of a single mutation in wheat on human civilisation.

introduction
Ask the students to write down what they have eaten over the previous 24 hours.

get them to circle all the foods that contain wheat.

discuss how important wheat, and the starch that it contains, is to everyday life.

core
1. divide the students into small groups and explain that they are early human hunters and gathers. give 

each group a prepared container of the mixture of small objects including the free ‘grain’ and the sticky 
notes with ‘grain’ attached. explain to the students that the container represents an area of the ground that 
they must collect their food from. the rice represents the wheat needed to make flat breads etc. give the 
students 30 seconds to collect as much grain as they can.

2. Ask the students to explain how they collected the food. (the grain attached to the sticky notes would be 
easier to collect than single grains on the ground.) discuss the need for early hunters and gatherers to 
keep moving.

3. give the students a black permanent marker to colour in the grains stuck on the sticky note and then 
remove them.

4. Ask the students to put half of all the ‘grain’ they collected in to the rubbish bin. this represents the  
wheat they eat. the remaining grains (including the ‘black grain’) will be planted to grow more food:  
the first farmers.

5. discuss the characteristics of the resulting wheat crop ie will the wheat fall to the ground (uncoloured grain) 
or will the grains be attached to their stalk (black grains)?

6. watch the video clip göbekli tepe on wheat mutation. Ask the students to write the answers to the  
following questions 

 � how has the cultivation of wheat affected human civilisation?

 � what would have happened to the mutated form of the wheat had humans not cultivated it?

 � what services does the farmer provide for wheat to help it survive and reproduce, and how does this 
influence the evolution of wheat?

7. discuss the differences between natural selection and artificial selection. 

8. discuss the similarities and differences between the artificial selection of this type of genetically mutated wheat, 
and the use of genetic manipulation currently being used by scientists to develop drought resistant wheat.

conclusion
Prepare a debate on ‘we should not manipulate food by genetically modifying it.’

lesson resources

Digital resources
göbekli tepe, You tube (9:35 min). ‘how to grow a planet’ series, BBc

http://www.youtube.com/watch?v=HiQVR3TllI8
http://www.youtube.com/watch?v=HiQVR3TllI8

