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Hydroponics 4 life aspires to integrate knowledge of the methods and usage of hydroponics and aquaponics into the curriculum of UK schools. By doing this we hope to raise awareness of the need for third world countries to become self sufficient in their own food production.  To do this hydroponics 4 life has produced the Recipe 4 life with an aim to ‘share the knowledge and feed the world’.  
By integrating aquaponics into education we can make a combined effort to share the knowledge and feed the world. If we can achieve this we will be able to support projects all over the world and help them gain the know how to sustain and feed themselves.
Hydroponics is an excellent example to support all areas of the curriculum from the Early Years through to University levels. The following are a few examples as starting points. 
Early years/Foundation stage and KS1: worms investigation and basic observations of planting of cress, beans and lettuce in rock wool basic knowledge of the eco system.
KS2: Understanding the plant cycle and how to care for fish as pets. Extending scientific understanding of hydroponics  and using ICT to support inquiries.
KS3: Developing knowledge of fish eco systems, ph Ec  testing and nitrite and ammonia testing. Extending  investigations to what would happen if they were put in the wrong environment.
KS4 : Build own systems start with drip feed, eco walls, create fish environments and doing all relevant scientific studies.
A level: Small scale studies on mirco-organisms  bio-filtration systems 
Degree level: Scientific long term studies of climate change on plants.  Adaptation of methods and scientific enquiry.  Visits to set up systems in the developing world.

Practical ideas for Primary School 
(Key stages 1 to 3)
· Children’s understanding of sustainability and green living can be developed by setting up a compost bin or wormery to dispose of waste plant material and a water-butt to collect rainwater for watering the plants in the outdoor area.  Make several different worm homes and compare. Activity;- Investigate which kind of food the eat, compare different types of worms, worm counting (how many more from the start of the experiment) . 
· Vegetables that develop under the ground can be grown hydroponically, such as carrots and radishes, these are interesting to grow because of the excitement they generate when harvested and the children’s interest is sustained because of the speed of growing hydroponically. Activity:- Grow cress and radish in one type of medium. Observe and record growth daily. 
· Comparative studies, Growing lettuce by various mediums such as rock wool, coco fibre, vermiculite and perlite. This will enable children to use their investigative and comparative skills, and use a range of ICT resources to complement the study. Activity:- Grow lettuce in different mediums use ICT to record data (camera, excel data base, graphs and charts), evaluate and draw conclusions.
· Cultivate some fast growing plants such as lettuce, rocket, radishes, peppers, tomatoes and other salad crops. Help the children to be involved in all stages of the growing process from preparing the soil to planting the seeds, watering, weeding, thinning out and harvesting. This is a really good opportunity for children to become involved in a long-term experience that will take time to come to fruition. Activity:- Grow own vegetables and trade them with other schools/classes. Sell them at the summer fair to generate income. Discuss how developing countries use a trade system to support their needs.

· Design, build and create your own hydroponic miniature herb garden  Use a variety of plants with different scents and textures which can be enjoyed by all the children. Good plants to include would be rosemary, sage, lavender, thyme, marjoram, mint, coriander, parsley and chives. Choose a sunny site where the plants will be exposed to the sun for as much of the day as possible continue through the winter months to explore sustainability. Activity:- Explore how a flood and drain system works, design and make their own using a flood and drain system and experiment with this by using a variety of recycled materials.

· Using your growing herbs,. Encourage the children to explore the different textures and the strong scents given off by the herbs – brushing a hand over the plant can often be enough the release the scent. If you decide to encourage the children to taste the different herbs, make sure they understand that only some plants are edible and that they should not put the leaves or flowers of other plants in their mouths. Activity;- smelling and tasting sessions to develop awareness of senses.

· Plant/carbon/nitrogen/water/animal cycles, how they work, impact on environment. Discussion on what we put in has a effect on what we produce and what the waste product is. Activity:- Care for fish and plants understanding the importance of keeping a biological balance us pH testing kits.

· Eco systems, developing understanding of the eco system needed to put together the plants and the fish. Activity:- Build two eco systems and monitor differences through scientific study. look at small eco system and make changes to one to observe the affects.

 



Practical ideas for Secondary School 
(Key stages 4 to 5)

· Bioshelters and plant growth. A more exciting way to look at growth in plants using aeroponics to enable experiments to take place at an accelerated rate and tests to be performed within the classroom and cover the basic principles.
Incorporates: Plant cells Photosynthesis co2 H20 chlorophyll production temperature humidity electrical conductivity nutrient analysis, pH, seed germination plant stresses. Activity :- Set up aquaponics system and plant seeds for germination create your own indoor growing
· Plant population. Taking a deeper took into the reason for plants and how and why they reproduce in their various environments and the devastating potential of disturbing the natural balance.
Explores: Forced germination, cross pollination, pesticides, Using    hydroponics to turn barren land into farms and allowing small communities to become self sufficient, Activity :- Take cuttings and plant next to seeds. Get involved with the Cambodia project and how choosing the right plants are essential.
· Plant hormones. Investigating the amazing regeneration of plants and their ability to be cloned, bonsaied and supercharged. Explores the effects of Auxins Giberellins cytokinins ethylene abscisic acid Activity:- See how cut plant repair themselves investigate why they grow towards the light and how breakages and movement can strengthen your plants.

· Genetics and clones. Alternative look at selective breeding, GM crops and time old farming techniques combined with the latest advances in science. Explores traditional plant cloning and grafting along side the endless possibilities of using tissue culture along with hydroponics to redress the balance. Activity:- Investigating why the clones are growing faster than the seeds and experiment with tissue culture and alge.

· Recycling energy. We can use the waste we create every day  to sustain ourselves indefinitely by recycling. Using aquaponics to demonstrate how your own eco system will allow us to live without leaving footprints in carbon, Minerals plant vitamins. Explores organic and non organic fertilisation and production bio fuel, Carbon cycle, nitrogen cycle Activity:- Build your own wormery create fish food and plant food from your waste make a small wind turbine to power your pump (optional see physics section)

· Accelerated plant growth and food production. Looks at how integrated science allows us to extract exactly what we need from nature in a way that it is of benefit to the natural cycle so we no longer have to use dangerous farming and fishing techniques. Explores natural alternatives to manufactured feeds and pesticides and demonstrates the use of biodiversity interdependence and natural medicines Activity.. Take the plants from the aquaponics propagator and place them in the vertical grow behind take cuttings from them and place them in the propagation tank.

· Looking to the future and changing our ways. Challenging some of the methods that have become acceptable over the years and highlighting the need for change. Explores alternatives to harmful additives and preservatives feeds and pesticides that plants are routinely subject to during their life cycle, unnecessary overfishing methods that are still accepted today and demonstrated the alternatives. Activity:-  Feed the fish some worms put some of the liquid at the top of your vertical grow.

· Natural habitats interdependence. Our continued ignorance adds to the devastating effects of the rainforests and other natural habitats, destroying unknown species and medicinal plants.Explores the destruction of Peat bogs wetlands, rainforest Norfolk broads and eutrophication control and prevention along with coppicing reforestation. Activity :- Balancing the nitrates creating an ecosystem Building a bio shelter. 

· Global Warming and ecological capacity. We are running out of time to save the planet the time for planning is gone the time for action is now. Explore Pollution prevention harmful and beneficial light, renewable energy, inner city growing, vertical growing, climate summit. Activity :- Vertical grows, bio systems, carbon counteraction, Ozone generation.  

· Population explosion With the ever growing increase in the world’s population we need some answers to the questions and solutions to the problems but most of all a positive attitude because by changing our thinking we can change the world. Further Explores bio shelters and expands into growing in outer space, interdependency, shopping local, self production and sustainability. Activity :- Build your own bio-shelter become more eco aware.

· Growth in plants An exciting way to look at growth in plants using aeroponics to enable experiments to take place at an accelerated rate and tests to be performed within the classroom and cover the basic principles. Incorporates: Plant cells Photosynthesis co2 H20 chlorophyll production temperature humidity electrical conductivity nutrient analysis, pH, seed germination plant stresses. Activity:- Set up an aquaponics system and plant seeds for germination

· Plant population Taking a deeper look into the reason for plants and how and why they reproduce in their various environments and the devastating potential of disturbing the natural balance. Explores: Forced germination, cross pollination, pesticides, Using hydroponics to turn barren land into farms and allowing small communities to become self sufficient, Activity:-Take cuttings and plant next to seeds. Get involved with the Cambodia project.

· Plant hormones Investigating the amazing regeneration of plants and their ability to be cloned bonsaied and supercharged. Explores the effects of Auxins Giberellins cytokinins ethylene abscisic acid. Activity:- See how cut plants repair themselves, investigate why they grow towards the light and how breakages and movement can strengthen your plants.

· Genetics and clones Alternative look at selective breeding, GM crops and time old farming techniques combined with the latest advances in science. Explores traditional plant cloning and grafting alongside the endless possibilities of using tissue culture along with hydroponics to redress the balance. Activity:- Investigating why the clones are growing faster than the seeds and experiment with tissue culture.

· Recycling energy By recycling we can use the waste we create every day to sustain ourselves indefinitely. Using aquaponics to demonstrate how your own eco system will allow us to live without leaving footprints in carbon. Activity:- explore what systems are in place to measure our carbon footprints, research ways to reduce them.

· Minerals plant vitamins Using pH testing and nutrient testers we can provide the optimum conditions to grow food. Explores organic and non organic fertilisation and production bio fuel, Carbon cycle, nitrogen cycle and aquapontics. Activity;- Build your own wormery create fish food and plant food from your waste make a small wind turbine to power your pump (optional see physics section)
· How to supercharge your garden Looks at how integrated science allows to extract exactly what we need from nature in a way that it is of benefit to the natural cycle so we no longer have to use dangerous farming and fishing techniques. Explores natural alternatives to manufactured feeds and pesticides and demonstrates the use of biodiversity interdependence and natural medicines  Activity:-Take the plants from the aquaponics propagator and place them in the vertical grow behind take cuttings from them and place them in the propagation tank.

· Changing our ways? Challenging some of the methods that have become acceptable over the years and highlighting the need for change. Explores harmful additives and preservatives feeds and pesticides that plants are routinely subject to during there life cycle, the unnecessary overfishing methods that are still accepted today and demonstrated the alternatives. Activity:- Feed the fish some worms put some of the liquid at the top of your vertical grow.

· Natural habitats Our continued ignorance as to the devastating effects of the rainforests and other natural habitats destroying unknown species of medicinal plants. Investigates peat bogs, wetlands, rainforest, Norfolk Broads and eutrophication control and prevention (coco nitrate) coppicing reforestation. Activity:- Climate studies to assess where the eco cycle is breaking down.

· Global Warming We are running out of time to save the planet the time for planning is gone the time for action is now. Explores Pollution prevention harmful and beneficial light, renewable energy, inner city growing vertical growing. Activity:- Actively get involved in raising awareness of reducing the carbon footprint. Grow own food and trade with others.

· Population explosion With the ever growing increase in the world’s population we need some answers to the questions and solutions to the problems but most of all a positive attitude because by changing our thinking we can change the world. Explores bio shelters growing in outer space interdependency, shopping local, self production Activity:- Build your own bio-shelter support projects that help developing countries become self sustainable.
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