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Competition overview 

Aim 

The Department of Agriculture and Fisheries (DAF), Hermitage Research Facility (HRF) Schools Plant Science 
Competition is an annual competition open to all primary and secondary school students from years P-12.  
The aim of the competition is to stimulate an interest in science and agriculture in young people and to 
promote science as a rewarding and exciting career choice. 
 
In this year’s competition we would like students to get their hands dirty with some interesting 
experiments and activities and learn all about the importance of soil along the way! 

Registration 

Please register your interest in participating by contacting the Hermitage Research Facility: 
 

 www.daf.qld.gov.au/hermitage-competition 

 kerrie.rubie@daf.qld.gov.au 

 07 4660 3666 

 
If registering by email or phone, please supply the following registration information: 
 

 Teacher/contact name 
 Teacher/contact email 
 School name 
 School postal address 
 School phone number 
 Year level/s participating 
 Estimated total number of students participating 

Kits 

In 2017 we are trialing a kit-less competition, therefore, no experiment kits will be provided.  However, any 
required, printable resources will be supplied to schools via email.  You will need to supply/purchase your 
own materials to run experiments and perform activities. 
  

http://www.daf.qld.gov.au/hermitage-competition
http://www.daf.qld.gov.au/hermitage-competition
mailto:kerrie.rubie@daf.qld.gov.au
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Outline of competition tasks 

The DAF Hermitage Research Facility Schools Plant Science Competition is open to all students from years 
prep to 12 and is made up of two sections (1) Plant Science Project Awards and (2) Art in AgRiculTure 
Awards.  Students can choose to complete only the Plant Science Project Awards section, only the 
AgRiculTure Awards section or both sections (recommended). 
 
 

Plant Science Project Awards 
A series of hands-on experiments and activities designed to increase students’ knowledge, awareness 
and interest in agriculture and science. 

 
All year levels (P-12) are asked to complete the mandatory tasks as set out in these instructions.  Students 
are required to carry out research on the topic and present results from the activities and experiments in a 
scientific report.  Students are also required to keep one (1) science journal to record notes, raw data, 
thoughts, diagrams, drawings, etc for each of the experiments/activities completed. 

 
Please note, the completion of mandatory plus optional tasks and any other work “over and beyond” 
what is expected will increase your chances of securing some great prizes! 

 

Topic:  The Dirt on Soils 
 
Mandatory activities: 

1. Pre-designed soils experiment (submit a scientific report) – years P-12 

2. Design your own soils experiment/s (submit a scientific poster) – years P-12 

3. Global soils study (submit a video/PowerPoint show/poster/YouTube, etc) – years 7-12 
(optional years P-6) 

 

Optional activities: 

4. A Day in the Life of Soils (interactive, role-play card game) – years P-12 

5. Create a soils mind map/web/diorama – years P-12 

 

Art in AgRiculTure Awards 

An art project with a theme related to the topic studied in the Plant Science Project Awards. Students link 
science and art in a fun, interesting and creative way to enhance their learning of the given topic. 

 

Task:  Years P-12 

 ‘Future Earth’ (the National Science Week theme for students in 2107 is ‘Future Earth – 
Australia’s Sustainability Science’.  Your task is to create an artwork, depicting what agriculture 
might look like over 200 years in the future, using soils/substrates as a featured medium).  

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwioudKnlafRAhVIFpQKHd3ZCtkQjRwIBw&url=https://thenounproject.com/term/exclamation-mark/34093/&bvm=bv.142059868,d.dGc&psig=AFQjCNF2SAPki6mA_LWD_M7Epz_glRX0ww&ust=1483573412108378
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Why study soils? 

 
 
 
Many people treat soil like dirt, yet it is a vital natural resource. 
After all, our food system depends on a healthy terrestrial 
ecosystem.  Soils are made up of macro and microorganisms, 
minerals, organic matter, air and water.   Soils are actually living 
systems that provide some of the most fundamental functions for 
life.  They provide a fertile medium for growing our food and 
fibre, provide a home for billions of plants, animals and 
microorganisms, filter water and wastes, produce and store gases 
such as CO2, store heat and water, and provide evidence of 
geological, climatic, biological and human history. 
 
Soils form very slowly and make up only 10-11% of the Earth’s 
surface.  It is therefore vital that we understand this important 
natural resource so that we can use and conserve it properly. 
Studies in soil science can be divided into the following areas: 
 
 Soil Biology 
 Soil Chemistry 
 Soil Physics 
 Soil Geology (Pedology) 
 Soil Fertility & Nutrient Cycling 
 

Studying soil science prepares you for many different cutting 
edge careers in modern science. 
 
Hydrology, the studying of how water moves and where it comes 
from, encompasses principals of soil physics and soil chemistry. If 
you are interested in solving water quality issues and studying the 
effects of climate change on the ecosystem, soil science helps you 
build a strong foundation for future research efforts. 
 
If you're passionate about creating sustainable agriculture 
production methods, you can study soil fertility, nutrient cycling 
and pedology to truly understand soil for crop production and the 
soil's needs. 
 
 
 
 
 DAF’s Senior Soil Microbiologist 

Dr Nikki Seymour 
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Understanding the Scientific Method 

This year you will perform a pre-designed soil experiment and then design your own soil experiment. The 
assigned experiment (Task 1) looks at what soil type plants like most. For your own experiment (Task 2), 
you could look at any number of things. We have listed some possible ideas or you may wish to come up 
with your own idea. We have included links to some useful websites to visit to assist you in this task. 
 
The most important thing to consider when designing your own experiment is to follow the organized 
thought process scientists use, called the Scientific Method.  (http://www.sciencebuddies.org/science-fair-
projects/project_scientific_method.shtml). 
 
This method aims to discover cause and effect relationships by 
asking questions, carefully gathering and examining the evidence, 
and seeing if all the available information can be combined into a 
logical answer. 
 
The method is generally broken down into a series of six major 
steps which can be repeated or backtracked during the 
experimental process as new information is discovered. 
 
The major steps are listed in the flow diagram to the right and 
include:  
 

1. Ask a question - what do you want to find out by doing your 
experiment? (eg. How, What, When, Who, Which, Why, or 
Where?) 

 

2. Do background research - what can you find out about your 
question by using library and internet research to help you 
discover the best way to do things and not make mistakes. 

 

3. Construct a hypothesis - A hypothesis is a guess about how 
things work based on the background research you have done. 
What do you think the outcome of your experiment will be? A 
good hypothesis allows you to then make a prediction:  "If 
______ [I do this] _____, then _____ [this] _____ will happen."  
Predictions must be able to be measured. 

 

4. Test your hypothesis by doing an experiment - what procedure will you use to answer your 
question and test your hypothesis? What type of data will you collect? It is important for your 
experiment to be a fair test. You conduct a fair test by making sure that you change only one factor at a 
time while keeping all other conditions the same.  You should also repeat (or replicate) your 
experiments several times to make sure that the results you obtain aren’t just an accident. You must be 
sure to collect data regularly along the way using your science journal. Data you may want to collect 
could include: measurements, weather conditions, observations, photos, drawings etc.  

 

http://www.sciencebuddies.org/science-fair-projects/project_scientific_method.shtml
http://www.sciencebuddies.org/science-fair-projects/project_scientific_method.shtml
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5. Analyze data and draw a conclusion - Once your experiment is complete, you take the collected 
results (graphs, photos, tables of measurements etc.) and analyse them to see if they support your 
hypothesis or not. Even if your hypothesis is not supported it is important to communicate what was 
learned during the experiment (as this can be the beginning of another question or hypothesis and more 
experiments to find the answers!).  Your findings are the most important part of this experimental 
process. 

 

6. Report results - share your data and conclusions. This can be done in the form of a report, poster, or 
electronic media. Most scientific reports (whatever form they are presented in) take the format outlined 
on page: 24. When reporting, it is important to present and discuss your results and what they might 
mean. You could maybe answer questions like: Did it support/not support my hypothesis?, Are the 
results surprising?, Does the data bring up new questions?, What would I do differently next time? 

 
Throughout the process of performing your experiments, you should keep a science journal containing all 
of your important questions, hypotheses, ideas, research, observations, data and other relevant 
information. This journal will be important to refer to when you are reporting your results. 
(http://www.sciencebuddies.org/science-fair-projects/project_scientific_method.shtml).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

http://www.sciencebuddies.org/science-fair-projects/project_scientific_method.shtml
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Plant Science Project Awards 

Task 1: Pre-designed soils experiment: 

 
 

Students will learn how the Scientific Method 

applies when performing a pre-designed 
experiment. They will be able to see how the 

experiment follows the six steps listed on pages 8 

and 9. 
Students will grow seeds in different types of soil 

and monitor growth over several weeks. They will 
also compare the components of these different 

soils. They will then use the data they collect to 

determine which soil type is best for plant growth. 
This experiment will be presented as a scientific 

report.  (Guidelines are on page 24). 
 
 

Experiment duration: 
 
Approximately 5-6 weeks 

 

Task: 

Follow the steps below to complete this soils experiment.  Keep a science journal 
(exercise book or similar) containing all your rough notes, raw data, sketches, 

thoughts, results and research notes, then use these notes to prepare a scientific 
report (separate document to your science journal). 

 

Instructions: 
 

(1. Ask a question) 
What type of soils do plants like most? 
 

(2. Background research) 
Plants need water, light and nutrients to grow. Good soils provide a few key properties 
for plants to grow well.  The soil needs to: contain nutrients (organic matter such as 

compost), retain water but also drain well and provide air to the roots (aeration).  

Some soils meet these needs better than others. 
 
Composition 
Soil is made up of a mixture of sand, silt, clay and organic matter. Different soil types 

have different percentages of each. Soils are generally classified using the soil texture triangle (see below). 

The best type of soil for plant growth is loam, which is a balance of all these factors. Loam is dark in colour 

The nutritional 
value of the 

food we eat is 
directly 

related to the 
health of the 
soil in which it 

grows. 

(mandatory for years P-12) 
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and is soft, dry and crumbly. It has a tight hold on water and nutrients but it drains well, and air moves 
freely between soil particles down to the roots.  

http://www.soil-net.com/sm3objects/activities/Factsheet_SoilComponents.pdf 

 
Texture 

Sand: has the largest particle size so therefore has larger spaces (aeration) between. It means that it will 

drain quickly but does not hold many nutrients. It is generally lighter in colour. 

Silt: These particles are smaller than sand and therefore don’t have as much aeration and can compact 
easily. They hold water and nutrients better than sand. 

Clay: has the smallest particle size so therefore the aeration is very low. It holds water and nutrients well 
but doesn’t drain easily. 

Organic matter: comes from decayed plant and animal matter that has been broken down by decomposers 
such as bacteria and fungi living in the soil. It is generally full of nutrients. Soils with lots of organic matter 

are generally darker in colour. 

 
Fertility 

Soil fertility is the ability of soil to supply the needed nutrients to plants. Three of the most important 
nutrients for basic plant nutrition are nitrogen, phosphorus and potassium. Trace elements such as boron, 

molybdenum, nickel, iron, zinc, copper etc. are also necessary for healthy plant growth. These nutrients 

come from the soil particles and the organic matter in the soil. Managing these nutrients to improve crop 
production is very important to the agricultural industry. 

 
For this experiment you will plant seeds into different soil types to determine if there is a difference between 

how well plants grow in each soil. You will also perform an experiment to classify what type of soils you are 
working with. 

 

(3. Construct a hypothesis)  
Examples are listed below: 

 I believe that ___ (type of soil) ____ will grow plants best. 

 I believe that ___ (type of soil) ____ will grow plants be better than ___ (type of soil) ___. 

 

(4. Do the experiment) 
Materials 

 3 x pots for each soil type used (medium size pots or margarine/yoghurt containers with holes in bottom) 

 Shallow Trays (to put pots into once planted) which will hold water (ie cut down ice-cream containers, 

Styrofoam trays, pot saucers) 

 Packets of seeds (1 type only) - we recommend corn, radishes or beans as they grow faster 

 Sand 

 At least 1 soil of different type for comparison (ie black, red, potting mix, soil from your local garden), 

but you can use several soil types for comparison. 

 Labels 

 2 x straight sided jars with lid (e.g. jam, vegemite) for each soil type 

 Water 

 Science journal (exercise book) 

 Ruler 

 
 

 

http://www.soil-net.com/sm3objects/activities/Factsheet_SoilComponents.pdf
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Method 
Part 1 - Planting experiment – Seeds of your choice will be planted 

into different soil types and watered regularly (with a controlled volume 

of water) to see which soil type grows the best plants. (fair test). 
 

 For each soil type, prepare 3 pots of soil (this is the replication 

required for the experiment). Place pots into shallow trays and fill 
with soil.  

 If your tray will only hold a few pots, make sure they are divided into 

replicates as shown below to ensure a fair test (ie don’t group all the same soil types together as they 
may require different amounts of water. Set up as below so each soil type pot in each rep has access to 

the same amount of water). 

 

 Plant 3-4 seeds into each pot at the same depth. Ensure seeds are covered with soil. 

 Label each pot with date, seed type, soil type, Rep #. 

 Water the pots and ensure the tray has excess water in the bottom. If you are using separate trays, 

measure and record the amount of water you add to each tray. 

 Place the tray/pots into an area that receives at least some direct sunlight during the day, but will not 

receive rain if it is wet (eg. glasshouse/shadehouse/inside next to a window/outside under a building or 

cover). 

 Make sure to check water levels in the tray regularly to ensure it 

doesn’t dry out. Fill tray with water when it is getting low. This 

ensures constant water supply to plants as required.  

 After 1-2 weeks seedlings should emerge. Record how many 

germinate and then thin the plants (pull out excess plants) to 2 plants 
per pot. This makes sure the plants won’t get overcrowded and 

compete too much for available nutrients. It also ensures the same 
number of plants in each pot. 

 Make regular measurements of plant size or height, number of leaves, leaf 

width/length, plant colour etc. You may want to photograph or draw the 

plants as you go along. You may even want to take temperature or weather 
measurements as well. (collecting data) We would recommend you do this 

at least weekly into your science journal. 

 Remember to top up the water as required so the plants won’t dry out too 

much (especially those in sand).  

 Run the experiment for 5-6 weeks to see best results. 

 At the end of the experiment you may want to carefully remove the plants 

from the pots, wash the soil away from the roots and measure the length 
and quantity of roots as well. You could measure the weight of the whole 

plants as well. 
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Part 2 - Soil sedimentation experiment – Different soil types have different components which make up 
that soil type. We will determine the percentage of each component in the soils we use in our experiment. 

 

 Make a prediction as to what you think may happen during this experiment. (construct a hypothesis) 

eg. I believe that ____ (type of soil) ____ will have more sand than ___ (type of soil) _____. 

 Take two clean straight-sided jars for each soil type (replication) and fill about 1/3 with each soil type 

you are using for Part 1. 

 Add water to the jars until they are almost full. 

 Watch the mixture for a while, are there any air bubbles 

escaping? How much air does there appear to be in each soil 
type? 

 Place the lids on the jars and shake for 1-2 minutes making sure 

all the soil has been mixed up in the water. 

 Leave the jars to settle for at least 2-3 hrs (can be overnight), 

until the water starts to clear. 

 If you look closely, you should see a series of layers inside the jar. 

Heavier particles settle out first and lighter ones on top. This is 

known as the specific gravity of the particles. 

 Rocks and sand should be on the bottom, followed by silt, clay and then organic matter on top. If the 

water is still coloured this is likely to be soluble organic matter or fine clay particles and anything floating 

on the top is organic matter which hasn’t been fully rotted. 

 Using your ruler measure the total depth of all the settled soil layers in the jar. Next measure the depth 

of the individual layers. (collect data) 

 To work out the percentage of each layer (analyse data) in the soil, calculate: 

depth of soil layer ÷ total depth of soil x 100 

You may want to use the adjacent soil texture triangle to 
classify the soil texture (this and further information can 

be found on the following website: 
https://www.qld.gov.au/environment/land/soil/soil-

properties/texture/ 

Or a simpler version on: http://agverra.com/blog/soil-
types/. Older students could also determine soil type using 

the following link, which has some examples of soil 
profiles (and locations for all over Queensland). 

https://www.qld.gov.au/environment/land/soil/soil-

testing/types/. Similar maps can be found on other state 

government or CSIRO websites. (analyse data) 

 

(5. Analyse data and draw conclusions) 
Now use all your observations and measurements from both parts of the experiment to compare your 

results. You may want to use the following guidelines/questions: 

 To present results, you could construct tables or graphs of measurements or observations. You could also 

include photos of the plants/soil layers and describe them. 

https://www.qld.gov.au/environment/land/soil/soil-properties/texture/
https://www.qld.gov.au/environment/land/soil/soil-properties/texture/
http://agverra.com/blog/soil-types/
http://agverra.com/blog/soil-types/
https://www.qld.gov.au/environment/land/soil/soil-testing/types/
https://www.qld.gov.au/environment/land/soil/soil-testing/types/
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 Did all your seeds germinate? Why/why not? 

 Were the experiments fair tests? Why? 

 Using measurements, observations, soil classification, etc. explain and compare what is happening to the 

plants as they grow (ie. some are getting taller/bigger than others, some are green/yellowing). 

 What type of soils did you have? How did you classify these? What does this mean for plants and 

nutrients? 

 From your analysis, draw a conclusion as to which soil type you think is best for growing plants. Does this 

agree with your hypothesis? 

 

(6. Report results) 

Now prepare your scientific report as per instructions on page 24 (reporting results). Make sure you pay 

particular attention to your discussion/conclusion as this is where you talk about what you found out during 
your experiment. Try to relate your results to agricultural issues which farmers may have in real life.  

Don’t forget to include you scientific journal with your final entry. 

 

Useful websites: 

Soil Types and nutrient information 

https://www.qld.gov.au/environment/land/soil/soil-testing/types/ 

http://www.dpi.nsw.gov.au/land-and-water/soils/structure/garden 

http://www.soils4teachers.org/fertility 

http://www.soil-net.com/dev/page.cfm?pageid=activities_sheets 

http://www.soil-net.com/sm3objects/activities/Factsheet_SoilTypes1.pdf 

http://agverra.com/blog/soil-types/ 

http://agverra.com/blog/soil-facts/ 

 

Experiments for soil type 

http://www.brighthubeducation.com/lesson-plans-grades-3-5/51201-experiment-on-what-soil-is-best-for-

plants/ 

http://www.seplessons.org/node/2430 

http://www.seplessons.org/node/2431 

 

Soil composition 

http://www.ecofriendlykids.co.uk/simple-soil-experiments-for-schools.html 

http://www.soil-net.com/sm3objects/activities/Activity_JamJar.pdf 

https://www.youtube.com/watch?v=VeuQeAxJIjs 

  

https://www.qld.gov.au/environment/land/soil/soil-testing/types/
http://www.dpi.nsw.gov.au/land-and-water/soils/structure/garden
http://www.soils4teachers.org/fertility
http://www.soil-net.com/dev/page.cfm?pageid=activities_sheets
http://www.soil-net.com/sm3objects/activities/Factsheet_SoilTypes1.pdf
http://agverra.com/blog/soil-types/
http://agverra.com/blog/soil-facts/
http://www.brighthubeducation.com/lesson-plans-grades-3-5/51201-experiment-on-what-soil-is-best-for-plants/
http://www.brighthubeducation.com/lesson-plans-grades-3-5/51201-experiment-on-what-soil-is-best-for-plants/
http://www.seplessons.org/node/2430
http://www.seplessons.org/node/2431
http://www.ecofriendlykids.co.uk/simple-soil-experiments-for-schools.html
http://www.soil-net.com/sm3objects/activities/Activity_JamJar.pdf
https://www.youtube.com/watch?v=VeuQeAxJIjs
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Plant Science Project Awards 
 

Task 2: Design your own soils experiment/s 

 
 

Students will learn to apply the Scientific Method when 
designing an experiment. They will pose a question to 

answer and research the topic they choose. They will then 

design an experiment to answer this question, taking into 
account fair testing, what data they will need to collect, 

making a hypothesis and replication. Once completed, 
they will analyse the data make conclusions about their 

results before presenting as a scientific poster.  

Instructions and an example on how to design a scientific 
poster are available as a separate attachment. 

 
 

Experiment duration: 

As long or short as you like (if growing plants, you may need to allow at least 6 

weeks to see differences in plant growth) 

Task: 

Design your own soils experiment!  Keep a science journal (exercise book or similar) 

containing all your rough notes, questions, measurements, raw data, sketches, 
thoughts, results and research notes, then use these notes to prepare a scientific 

poster (separate document to your science journal). 

Experiment ideas: 

These are some topics and/or soil experiments that you might like to consider:  

1. Different rates of fertilizer (normal, half, double strength) and how this affects 

plant growth. 

2. Different types of fertilizers: organic (seaweed, fish emulsion) v’s inorganic 

(Miracle Gro etc.) and how this affects plant growth. 

3. Salinity (adding different rates of salt to soils) and how this affects plant 
growth. 

4. Growing plants at different soil pH levels and measuring the soil pH (kits are available at hardware 
stores for this). 

5. How do different levels of nutrients (N, P, K) affect plant growth? 

6. Hydroponics v’s soil (differences in plant growth). 

7. Earthworm/soil creatures study (eg, use a microscope to detect how many organisms live in small 

samples of various soil types). 

8. Compost studies. 

 

15 tons of dry 
soil per acre 
pass through 

one earthworm 
each year! 

(mandatory for years P-12) 
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Materials: 

You will need to supply all materials for your chosen experiment. 

 

Method: 

You will need to design your own method for completing your chosen experiment.  Use the Scientific Method 

model and what you have learned from performing Task 1 to assist you. Please consider the following when 
setting up your experiment: 

1. Fair testing – only changing 1 variable 

2. Replication of each treatment – this is most important! 

3. Watering regime 

4. Location of experiment (indoors/outdoors/greenhouse, impact of weather/temperature/sun/shade, 
etc) 

5. Choose plants which will grow quickly as time may be a factor in your decision. 

6. Availability of resources (pots, soil, seeds, fertilisers, etc). 

 

Useful websites: 

pH or nutrient level experiments 

http://www.aces.uiuc.edu/vista/html_pubs/hydro/experiments.html 

http://www.education.com/science-fair/article/growing-plants-in-garbage/ 

http://cssf.usc.edu/History/2003/Projects/J1612.pdf 

http://learnaboutag.org/resources/lesson/chemistry.pdf 

http://www.selah.k12.wa.us/soar/sciproj2004/JacobR.html 

http://www.ctahr.hawaii.edu/mauisoil/c_acidity.aspx 

http://www.esf.edu/PUBPROG/brochure/soilph/soilph.htm 

 

pH Testing Kits 
https://www.bunnings.com.au/manutec-garden-care-products-soil-ph-test-kit_p3016727 

 

Fertilizer experiments 

http://www.juliantrubin.com/encyclopedia/botany/fertilizer.html 

http://cssf.usc.edu/History/2005/Projects/J1627.pdf 

http://www.selah.k12.wa.us/soar/sciproj2004/JacobR.html 

 

Compost Experiments 

http://cwmi.css.cornell.edu/chapter6.pdf 

https://www.evergreen.ca/downloads/pdfs/composting.pdf 

 

http://www.aces.uiuc.edu/vista/html_pubs/hydro/experiments.html
http://www.education.com/science-fair/article/growing-plants-in-garbage/
http://cssf.usc.edu/History/2003/Projects/J1612.pdf
http://learnaboutag.org/resources/lesson/chemistry.pdf
http://www.selah.k12.wa.us/soar/sciproj2004/JacobR.html
http://www.ctahr.hawaii.edu/mauisoil/c_acidity.aspx
http://www.esf.edu/PUBPROG/brochure/soilph/soilph.htm
https://www.bunnings.com.au/manutec-garden-care-products-soil-ph-test-kit_p3016727
http://www.juliantrubin.com/encyclopedia/botany/fertilizer.html
http://cssf.usc.edu/History/2005/Projects/J1627.pdf
http://www.selah.k12.wa.us/soar/sciproj2004/JacobR.html
http://cwmi.css.cornell.edu/chapter6.pdf
https://www.evergreen.ca/downloads/pdfs/composting.pdf
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Plant Science Project Awards 
 

Task 3: Global soils study 

 
 

International research and development in agriculture, 
fisheries, forestry and natural resource management is an 

engine for economic progress in developing countries whose 

communities are dependent on local food production and 
resource management for their food security. 

The good news is that today higher yields per hectare have 
enabled increased food supplies from about the same area 

of land that was under cultivation 30 to 40 years ago. This is 

partly due to increased use of irrigation, but agricultural 
research can take much of the credit. 

The bad news is that an overall solution to world poverty 
and food security still eludes us. Natural resources in many 

countries continue to deteriorate, we all face the effects of climate change, and there is a 

growing appreciation of the potential for world conflicts over access to resources such as 
water and arable land.  (https://www.crawfordfund.org/focus/why-iar-matters/) 

 

Task: 

Create a video, poster, PowerPoint presentation (or other Social Media presentation), 

suitable as an educational tool for students in your year level, covering the following 

subjects: 

 The global importance of soils for food security, agriculture, as well as in 

mitigation of climate change, poverty alleviation, and sustainable 
development. 

 Threats to these resources arising from population growth and development. 

 Strategies to improve and manage these threats. 

 

This task complements the 2017 National Science Week theme for students, ‘Future 
Earth’. 
  

10 percent of 
the world’s 

carbon dioxide 
emissions are 
stored in soil! 

The Crawford Fund 
International Agricultural Science Award 

The student who submits the most outstanding entry in the year 10-12 

category will be named winner of The Crawford Fund International 
Agricultural Science Award and will receive a 

$250 voucher to use at a pre-approved store! 

(mandatory for years 7-12, optional for years P-6) 

https://www.crawfordfund.org/focus/why-iar-matters/
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Food_security
https://en.wikipedia.org/wiki/Mitigation_of_climate_change
https://en.wikipedia.org/wiki/Poverty_alleviation
https://en.wikipedia.org/wiki/Sustainable_development
https://en.wikipedia.org/wiki/Sustainable_development
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Plant Science Project Awards 

Task 4: ‘A Day in the Life of Soils’ (interactive, role-play card game!) 

 

 

 

 

Have fun using role-play to demonstrate the roles of 

various components, living and non-living, in the soil 
ecosystem. 

 

 

 

 

Activity duration: 

Length of game play varies depending on how complex a system you are seeking to 

simulate.  For a simple overview allow a double lesson. 

 

Task/overview: 

This role-play is based on a game initially developed by David Hardwick of Soil, Land, 

Food.  We thank David for allowing access to this resource via a Creative Commons 
License.  This license allows us to take and modify the game to suit our purposes.  

For more details on the license see: http://creativecommons.org/licenses/by-sa/3.0/ 

 

Hermitage Research Facility in conjunction with Fledge Design Studio have produced 
a printable, pdf version of the cards required to play this game. These, plus a set of 

instructions, are available in a separate document via email.  Please contact 
kerrie.rubie@daf.qld.gov.au for a copy of the cards and instructions. 

 

If you enjoyed this task, you might like to design a soils web poster as outlined in 
Task 5! 

  

One tablespoon 
of soil has 

more organisms 
in it than there 
are people on 

earth! 

(optional for years P-12) 

http://creativecommons.org/licenses/by-sa/3.0/
mailto:kerrie.rubie@daf.qld.gov.au
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Plant Science Project Awards 

Task 5: Create a soils mind map or food web or diorama 

 
 

Use your brainstorming, creative and innovative skills to design a concept that showcases all 
you’ve learnt about the topic ‘The Dirt on Soils’! 

 

Task: 
Produce a concept (eg, mind-map, food web, diorama) around the topic, ‘The Dirt on 
Soils’.  This should show an awareness of all you’ve learnt about soil (the function of 

soil, its characteristics and its importance to life on earth). 
 

Creativeness and use of colour, pictures/sketches/clippings/samples/etc and text are 

all important elements in producing your project. 
 

You may like to produce your concept on a large piece of cardboard, create a digital 
document or even construct a 3D diorama!  If choosing the 3D option, please 

consider the size and portability, as it will need to be delivered or posted to the 

Hermitage Research Facility.  
 

Ideas for a mind map: 

Mind mapping is a simple methodology that allows collaborative and deep 
exploration of difficult and multi-faceted topics.  Brainstorming is a critical 

component of creating a mind map. 

http://itec.aalto.fi/scenario/mind-mapping-the-soil/ 

When creating a mind map, your brainstorming activities may include topics such as: 

 Farming/agriculture – growing food/fibre 

 Nutrients and organisms found in soils 

 Links to plant health 

 Water purification 

 Climate regulation 

 Sustaining human/animal life 

 Earth’s surface/geographical formations 

 Study of soil under the microscope 

 Plus much more! 

 

Soil is the 
network of 
interacting 

living organisms 
within the 

earth's surface 
layer which 
support life 

above ground. 

(optional for years P-12) 

http://itec.aalto.fi/scenario/mind-mapping-the-soil/
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Ideas for a soil food web: 

The soil food web is a group of organisms ranging in size from bacteria, to fungi (the largest organisms 
on the planet), and including protozoa, nematodes, micro arthropods, worms and beetles. The food web 

improves soil structure by binding pieces of soil (clay, sand, silt, organic matter, roots) together and by 

building airways and passageways through the soil. Unrestrained movement of air and water are vital to 
maintain a healthy plant and the soil food web itself. While it seems contradictory, good soil structure 

allows water to drain from too wet soil and aids soil to hold water when it starts to dry out. 
(http://www.soilfoodweb.com.au/index.php?option=com_content&view=article&id=47&Itemid=55)  

 

To better understand the soil food web, make sure you play ‘A Day in the Life of Soil’ card game (Task 4)! 

 
Ideas for a diorama 

A diorama is a 3D construction of a particular scene, generally built using layers of materials in a small 

space or frame (eg, a shoe box or larger box/crate).  Dioramas allow a lot of room for creativity and 
innovation.  It is a good idea to brainstorm ideas for your diorama before you begin so you produce a 

nice finished looking piece.  Visit (http://www.wikihow.com/Make-a-Diorama) for a step by step guide to 

building a diorama. 
 

 
 

 

 

  

http://www.soilfoodweb.com.au/index.php?option=com_content&view=article&id=47&Itemid=55
http://www.wikihow.com/Make-a-Diorama
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Art in AgRiculTure Awards 

‘Future earth’ 
 

 

 

What do you think Future Earth, or more specifically 
“future agriculture”, will look like in over 200 years’ time? 

Will our farms/food grow in vertical towers or even up in 
space, what will water storage look like, how will 

agricultural practices/machinery change over time, will 
there be enough food/water to sustain life? 

 

 

Task: 

Create an artwork depicting what agriculture might look like over 200 years in the 

future, using different soils/substrates as a featured medium. 

Specifications: 

 Your artwork may be completed using mixed media but needs to include 

some natural elements, such as earth (eg, soils, sand), other substrates (eg, 
pebbles), plant material (eg, leaves, sticks), etc. 

 Use a suitable, strong, craft glue to adhere natural materials to your board. 

 Recommended size for individual artworks is A4, however, you are not 

limited to this size (if submitting large artworks, please consider the size and 
portability as they will need to be delivered or posted to the Hermitage 

Research Facility). 

 Complete your artwork on thick cardboard, art board or thin ply wood (for 

strength and durability). 

 It is recommended that you protect the completed artwork/s by applying a 

clear ‘lacquer’ spray from your local hardware or art store. 

 Artworks must be submitted ready to hang (eg, velcro hooks attached to each 

corner of lightweight artworks or suitable picture wire or ready to hang frames 
to hold the weight of heavy artworks). 

 Artworks submitted by a small team or class group are not be eligible for 

individual prizes. 

Submitting your entry: 

 Preferred method - submit your original artwork via post/courier/or hand deliver. 

 Submit a digital version of your artwork (eg, a photograph or video) but please note, when it comes 

to judging, a digital version may not create as much visual impact as an original artwork. 

  

Showcasing your artwork 
Submitted artworks are likely to be displayed at various events to 

showcase your wonderful work and to promote the competition.  All 

care will be taken in transporting and displaying your artwork, but 
some damage may still occur. 

The National 
Science Week 

theme for 
students in 

2017 is ‘Future 
Earth – 

Australia’s 
Sustainability 

Science’ 
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Further guidelines 
Australian curriculum linkages 

Engaging in the activities provided in this competition supports the ACARA Science Curriculum across the three strands (Science Inquiry, Science 
Understanding, Science as a Human Endeavour) and the development of understanding of scientific concepts, processes and practices through 
hands-on experiments and activities inside and outside the classroom.  Students also develop scientific inquiry skills including the ability to 
make predictions, ask questions, use materials, tools and equipment to measure and record observations, and use evidence to explain 
scientific findings.  Across curriculum linkages can be made between multiple sciences (eg, biology, agriculture, chemistry, geography) and 
other subjects such as maths, English, ICT and art.  Curricula elements/areas (for each year level) that are relevant to the competition’s 
experiments and activities (in general) are detailed in the following table. 

 

AUSTRALIAN CURRICULUM (P-10 SCIENCE) 

Prep Living things have basic needs, including food and water 

Grade 1 Living things have a variety of external features (ACSSU017) 

Grade 2 Living things grow, change and have offspring similar to themselves (ACSSU030) 

Grade 3 Living things can be grouped on the basis of observable features and can be distinguished from non-living things (ACSSU044) 

Grade 4 
- Living things have life cycles (ACSSU072) 

- Living things, including plants and animals, depend on each other and the environment to survive (ACSSU073) 

Grade 5 Living things have structural features and adaptations that help them to survive in their environment (ACSSU043) 

Grade 6 The growth and survival of living things are affected by the physical conditions of their environment (ACSSU094) 

Grade 7 

- There are differences within and between groups of organisms; classification helps organise this diversity (ACSSU111) 

- Interactions between organisms can be described in terms of food chains and food webs; human activity can affect these 
interactions (ACSSU112) 

Grade 8  Cells are the basic units of living things and have specialised structures and functions (ACSSU149) 

Grade 9 

- Multi-cellular organisms rely on coordinated and interdependent internal systems to respond to changes to their 
environment (ACSSU175) 

- Ecosystems consist of communities of interdependent organisms and abiotic components of the environment; matter 
and energy flow through these systems (ACSSU176) 

Grade 10 - The transmission of heritable characteristics from one generation to the next involves DNA and genes (ACSSU184) 

AUSTRALIAN CURRICULUM (SENIOR SECONDARY) 

Agricultural 
Science 

- Plant science, animal science and agribusiness (anatomy & physiology of agricultural plants and animals, - Agronomy and 
animal husbandry, - Agriculture is central to national & international economies, supplying food, fibre and other products 

Biology - Survival and reproduction of species, - Structure and function of living things, - Continuity and change in the living world 

Agriculture & 
Horticulture 

Study of plants, insect pests, soils, harvesting, storage 

Earth & Space 
Sciences 

- Some of earth’s resources are renewable, but others are non-renewable 

- Water is an important resource that cycles through the environment 

- Global systems, including the carbon cycle, rely on interactions involving the biosphere, lithosphere, hydrosphere and atmosphere 

Geography 
(Core unit 4) 

Feeding the world’s people: A key element of food production is agricultural systems. Such systems involve inputs to the 
land and a series of processes, to generate a range of outputs 

Chemistry 
- Chemical change involved substances reacting to form new substances 

- Different types of chemical reactions are used to produce a range of products and can occur at different rates 

Physics Energy transfer through different mediums can be explained using wave and particle models 

Science 21 Environment, catalysts for discovery, living systems 

Science in 
Practice 

- Identify and explain scientific procedures and processes, - Plan investigations, collect, select and record data, use 
practical scientific skills, - Analyse data, predict outcomes and draw conclusions, - Present scientific data 

EEI Planning and problem solving through hands-on experimentation 
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Useful websites/resources 

https://www.daf.qld.gov.au/plants/fruit-and-vegetables/vegetables/soil-health-for-vegetable-production-
in-australia  
In Australia, vegetables are produced on a wide variety of soils, each with its own virtues and constraints. 
Understanding the characteristics of the soil will aid production efficiency, profitability and the sustainable 
use of the basic resource of farming.  Specifically for vegetable agronomists, consultants and growers, this 
manual takes a holistic view of soil health, considering the interaction of physical, chemical and biological 
soil properties. The balance and stability of these components are what make a healthy soil. 
 
http://www.soilsinschools.com.au/  
Links to some great soils resources for teachers, produced by Soil Science Australia. 
 
https://grdc.com.au/Resources/Educational  
The Grains Research and Development Corporation (GRDC), a major sponsor of the DAF Hermitage Schools 
Plant Science Competition have a number of educational resources available for use in secondary science 
or for agricultural students.  You might like to check out the links to pdf documents titled:  The Science of 
Living Soils or The Importance of Soil for Growing Great Grain. 
 
http://www.piefa.edu.au/  
The Primary Industries Education Foundation Australia is a tripartite not-for-profit company limited by 
guarantee, formed through the collaboration of the Australian Government, primary industries 
organisations and the education sector. Primary Industries Education Foundation Australia's vision is to be 
the preferred provider on credible, relevant and factual information on all matters relating to agriculture, 
fisheries and forestry for Australia's teachers, students and the community.  Primezone is PIEFA's web 
portal of school resources for primary industries.  It is searchable by curriculum subject areas. 
 
https://www.scienceweek.net.au/schools/  
The 2017 National Science Week teacher resource book will focus on Australia’s sustainability science and 
will highlight those issues that are unique to Australia and our region.  Future Earth launched in 2015 and is 
a major 10-year international initiative to advance global sustainability science. Future Earth’s 2025 vision 
addresses eight key challenges to global sustainability. 
 
http://www.futureearth.org/projects  
Future Earth is a global platform for international scientific collaboration, providing the knowledge required 
for societies in the world to face risks posed by global environmental change and to seize opportunities in a 
transition to global sustainability. 

 
http://www.fao.org/3/a-i4771e.pdf  
This is a link to a pdf document produced by the Food and Agriculture Organisation of the United Nations 
and provides information and activities on teaching students of various year levels about soils. 
 
 
 
  

https://www.daf.qld.gov.au/plants/fruit-and-vegetables/vegetables/soil-health-for-vegetable-production-in-australia
https://www.daf.qld.gov.au/plants/fruit-and-vegetables/vegetables/soil-health-for-vegetable-production-in-australia
http://www.soilsinschools.com.au/
https://grdc.com.au/Resources/Educational
http://www.piefa.edu.au/
https://www.scienceweek.net.au/schools/
http://www.futureearth.org/
http://www.futureearth.org/projects
http://www.fao.org/3/a-i4771e.pdf


Page 24 

Preparing your entry 

Science journal 

It is important that you keep a science journal (eg, a separate exercise book or diary, similar to a rough 
draft) containing your hand written notes (observation dates/times, temperature/weather recordings, 
plant health/counts, etc), raw data, thoughts, ideas, diagrams, sketches, research notes, details of 
farm/industry visits/interviews and any other information that relates to the experiments and activities 
you’ve completed.  You should then refer to your science journal to write up your final scientific report. 

Scientific report 

Scientific reports are used to communicate the results of science experiments and have a formalised 
structure usually consisting of the following sections: 

 Title (either a title page or main heading) 

 Abstract (paragraph summarising the project and tasks) 

 Introduction (predictions or hypothesis, aims of the experiment, background information on the topic) 

 Materials & Methods (how you set up your experiment/s and activities and the materials used) 

 Results (a factual account of your findings, observations made, data displayed in tables/graphs, 
photos/samples/sketches) 

 Discussion or Conclusion (interpretation and explanation of your experiment results, compare outcomes 
to original hypothesis, explore the importance/significance of your results, how do your results relate to 
agricultural issues and current information on the topic, outline any new research questions that your 
results have suggested, include answers to questions outlined with each activity (if applicable), how could 
the experiments be improved – what would you do differently next time) 

 References or bibliography (alphabetical list of books, magazines, journals, websites, etc that were used 
to source information for your report) 

 Appendices (other relevant information that is not essential to explain your findings but supports your 
results and conclusions (eg, interview questions/answers, notes from farm/industry visits, etc) – also may 
include results of other activities/experiments completed) 

Presentation of entry 

You can present your competition entry using any of the formats below: 

 Hard copy (word processed or neatly hand written documents - stapled, bound or presented in 
display folder) 

 Electronic files (compatible with Microsoft software e.g. Word, PowerPoint, Publisher – or convert 
files to Pdf and submit via email) – these will be printed for judging 

 On-line format (electronic learning environments on the web – please ensure appropriate 
logins/passwords are provided to the competition coordinator so judges can access your work) 

 Posters (word processed/electronic or hand written text on cardboard sheets) - scientific report 
structure to be used 

 Videos/DVDs (please ensure sound quality is clear) 

 Any combination of the above  
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Submitting your entry 

The closing date for submission of competition entries is Friday 23 June 2017 (last day of term 2). 

Entry checklist 

 Scientific report for compulsory experiment 
 Scientific poster for compulsory experiment 
 Video or other presentation for the Global Soils Study task 
 If applicable, evidence of having completed optional tasks 

(either separate reports or included as an Appendix in your 
scientific report) 

 Science journal (one science journal for all activities 
completed – this must be a separate booklet) 

 Artwork (ready to hang) for the Art in AgRiculTure Awards (if 
entering this section) 

 Each item is labeled (all reports, journals, artworks, etc 
labeled with student name, year level and school name) 

 Completed ‘Competition Entry Submission Form’ (either hard 
copy attached with entry, or submit on-line form via website 
https://www.daf.qld.gov.au/plants/field-crops-and-
pastures/research/hermitage-competition/submission) 

 Conference Award application (years 10-12 only, if applying) 
 TASTE Scholarship application (years 10-12 only, if applying) 

Conference Awards 

Pending funding, we aim to offer two grants to two senior high school students (and an accompanying adult each) to 
attend a suitable science/agriculture/industry conference in 2017!  Each grant will cover conference registration fees 
(for the 2 students), conference dinner and accommodation fees (for students and parents) and travel/meal costs to 
attend the conference.  Winning students may be asked to present their competition entry during the conference to 
an audience of researchers, agronomists, growers and industry representatives.  This is an excellent opportunity for 
students to gain confidence in presenting, communicating and networking with those working in the field of science 
and agriculture, to discover various career paths and to expand their knowledge of the topic studied during the 
competition. 
 
How to apply: 
To be eligible for this major award, you will need to submit an excellent entry in the ‘plant science project awards’ 
section, plus a Conference Award application (which will emailed to you). 

TASTE scholarships 

The Emerald Agricultural College and Longreach Pastoral College in conjunction with the DAF Hermitage Research Facility 
Schools Plant Science Competition are giving senior students a scholarship to attend TASTE 2017 valued at $495! 
 
How to apply: 
All you have to do is complete a DAF/TASTE Scholarship application (which will be emailed to you) and submit an entry in 
the ‘plant science project awards’ section of the competition. 
For more information about TASTE please visit:  http://www.qatc.edu.au/Learn%20with%20us/Pages/TASTE.aspx  

Send entries to: 
 
DAF Schools Plant Science 
Competition 
Hermitage Research Facility 
604 Yangan Road 
WARWICK  QLD  4370 
 

  kerrie.rubie@daf.qld.gov.au 
 

DAF competition entry 

drop-off locations will be 
advised later in the year 

https://www.daf.qld.gov.au/plants/field-crops-and-pastures/research/hermitage-competition/submission
https://www.daf.qld.gov.au/plants/field-crops-and-pastures/research/hermitage-competition/submission
http://www.qatc.edu.au/Learn%20with%20us/Pages/TASTE.aspx
mailto:kerrie.rubie@daf.qld.gov.au
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Judging criteria 

1.  Plant Science Project Awards 

For judging purposes, students are grouped into 4 year categories (P-2, 3-6, 7-9 & 10-12).  The judging team 
consists of Hermitage Research Facility staff and/or competition sponsors. 
 
We are only seeking very basic reports from our youngest competitors in years P-2 and teachers/parents 
are welcome to assist students in writing/compiling their reports.  However, we would like to see some 
evidence of the student’s own work (eg, some of their own writing and/or drawings).  As the year levels 
increase, we will look for more detailed content in the reports. 
 
Students are awarded a total score out of 50 based on the following elements evident in their project 
submission: 

Presentation (score out of 10) 

 neatness, effort 
 grammar/spelling 
 layout of text/images 
 use of scientific report structure 

Content (score out of 20) 

 evidence of completed experiments/activities as outlined in this booklet 
 information provided in abstract/introduction section 
 information provided in materials/method section 
 information provided in results section 
 information provided in discussion/conclusion section 
 science journal content 
 demonstrated understanding of the topic and scientific method and process 
 “going the extra mile” (evidence of extra experimentation & research into the topic) 

Discussions/conclusions (score out of 20) 

 was original hypothesis correct or not? 
 outline the importance of fair testing 
 how do your results compare to current information on the topic? 
 what went wrong and what worked well? 
 what would you do differently next time? 
 how the topic of study and your experiment/activity results are linked to current agricultural issues 

2.  Art in AgRiculTure Awards 

Artworks are judged by our Art in AgRiculTure Awards sponsors, the Warwick Art Gallery. 
 
Judges are looking for artworks that adhere to the brief, plus display elements of creativity, uniqueness, 
effort and skill, together with a hint of scientific flair.  
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Awards and prizes 

Senior high school students (years 10-12) 
 Conference Awards (subject to funding) 

(awarded to students who submit an excellent plant science project entry plus a Conference Award application) 
Winner – funding towards travel/accommodation/registration costs to attend a relevant conference in 2017 
 Paul Johnston Memorial Senior Science Awards 
(two most outstanding entries received) 
Winner – $1000 towards books/materials for tertiary education & a plaque 
Runner up – $500 subscription to scientific journal/s & a plaque 
 The Crawford Fund International Agricultural Science Award 
(most outstanding entry relating experiment findings and research to global agricultural issues) 
Winner – $250 voucher for scientific/educational goods & medallion 
 TASTE Scholarship 
(awarded to student/s who submit a plant science project entry and a DAF-TASTE Scholarship application) 
Winner – $495 scholarship to attend 5 day TASTE camp at Emerald or Longreach campuses 

Junior high school students (years 7-9) 

 Ag Institute of Australia Junior Science Achievement Awards 
(two most outstanding entries received) 
Winner – Gold medallion & book prize 
Runner up – Book prize 
 Susan Cruickshank Tutoring Junior Scientific Research & Writing Award 
(entry demonstrating outstanding research and writing skills) 
Winner – $150 Visa gift card & medallion 

Primary students (years P-6) 

 Joe Baker Outstanding Achievement Awards 
(most outstanding entries received from both years P-2 and 3-6 categories) 
Winner – Scientific/educational based prize & medallion 
 John & Chris Purdie Young Science Investigator Award 
(entry demonstrating the most enthusiasm and curiosity towards science from years P-2) 
Winner – Scientific/educational based prize & medallion 

All year levels 

 Overall 1st, 2nd & 3rd Class Awards 
(class groups with overall highest scores within year category) 
1st Prize – trophy & digital microscope 
2nd Prize – trophy & scientific/educational prize 
3rd Prize – trophy & scientific/educational prize 
 Highly Commended Medallions 
(excellent/stand out entries within each year category) 
Prize – medallion 
 Art in AgRiculTure Awards 
(overall winner and runner-up for most outstanding art in agriculture; plus individual winners and highly commended 
awards per year level) 
Overall school winner & runner-up – trophy (each) 
Individual winners – art pack including science magazine 
Highly commended – science magazine 
 Participation certificates 
(to all participants who do not win above prizes) 
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State and national science contests 

Entries in the DAF Hermitage Schools Plant Science Competition are also eligible for entry in relevant state 
Science Teachers Association (STA) Science Contests and the national BHP Billiton Science & Engineering 
Awards. 

STA Science Contests 

 
For more information on STA Science Contests in your state, please visit: 
 

QLD http://www.staq.qld.edu.au/student-competitions/ 

NSW http://www.stansw.asn.au/default.aspx?nav_id=61&child_id=62 

VIC http://www.sciencevictoria.com.au/sts/index.html 

WA http://stawa.net/event/sts-judging2016/  

NT https://sites.google.com/site/stantsite/08---science-competitions  

SA http://www.sasta.asn.au/student_activities/oliphant_science_awards 

TAS http://stat.org.au/tsts/tsts-bhp-biliton-science-prizes/  

 
 

BHP Billiton Science Awards 

 
When submitting your entry at state level (STA Science Contests) you can also choose to participate in the 
national BHP Billiton Science Awards.  An entry form for these awards needs to be attached with your entry 
in the state contest.  Prize winners at state contests will automatically go through to the national BHP 
Billiton Science Awards.  For more information on the BHP Billiton Science Awards please visit: 
http://scienceawards.org.au/  

http://www.staq.qld.edu.au/student-competitions/
http://www.stansw.asn.au/default.aspx?nav_id=61&child_id=62
http://www.sciencevictoria.com.au/sts/index.html
http://stawa.net/event/sts-judging2016/
https://sites.google.com/site/stantsite/08---science-competitions
http://www.sasta.asn.au/student_activities/oliphant_science_awards
http://stat.org.au/tsts/tsts-bhp-biliton-science-prizes/
http://scienceawards.org.au/

