Y4/6 Teacher’s Notes

‘Up the Pipe’ Supporting Information for Teachers
Introduction
The three teaching resource PDFs produced for Y4/6 are designed to be used in conjunction with one another.
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1. Lesson Plan Y4/6  Curriculum levels 1,2,3
This provides the start of teacher’s lesson plans look at PDF 2 to select learning activities, then complete lesson plan to suit.
OR
Lesson Plan Y4/6  Curriculum levels 1,2
This provides the teacher with a complete science unit plan that they use in conjunction with PDF 2 to locate learning activities planned for.

2. Y4/6 Learning Experiences and Activities Panel
This is a learning ideas panel, the experiences are not numbered in any particular order. Some may need to be used in conjunction with one another e.g. 25. Intro to water and 27. Water. The panels provide a range of different lesson ideas and activities for teachers to select from to complete their lesson plan, and ideas where the lesson could be integrated as cross curricular activities. This is to enable teachers as much flexibility as possible to select lessons that fit within their time frames and own school curriculum.

3. Y4/6 Teacher Resources
This provides the teacher with the information and templates they require to be able to teach the lessons in PDF 1 the Learning experiences.

The Y4/6 and Y7/8 learning idea panels are very similar with a few differences by having more basic or more complex tasks. 
Teachers can extend or simplify to suit their students’ needs.



1. Brainstorm – determine prior knowledge about household products
This can be done is pairs, small group or whole class activities. Using questioning, discussions, mind maps, graphic organisers.
Record students’ knowledge and ideas on newspaper or whiteboard for use again later in other activities, and to compare knowledge and ideas at the end of their learning.
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2.	House activity -  
What goes down the drain in your house? 
A resource for teachers of children between the ages of 7 and 13.
By Robina Ang
This exercise is intended to spark discussions about the impact of common household products and personal hygiene products that enter the environment via the wastewater produced by households. It includes:
 A schematic of a cut-away house to assist assembly of a larger image, each room is an A4 sized page**
 Large images to be trimmed and stuck together to make a large image of a house; and
 Images of some common household products and personal hygiene products to be printed, laminated if possible, and cut up. 
 
Some potential questions for groups: 
 [Each child given several images of common household products.] 
Where in the home would these products be used? Stick them in the right places on the image.
 Roughly how many products in total would go down the drain in your house?
 What do you think happens to these products?
 




** The A4 pages of cut away house are located in Y7/8 Learning Experiences and activities PDF to reduce the size of documents for downloading purposes.
Schematic of suggested house layout.
Each room is included below on an A4 sized page, as indicated by the dotted lines. 
Rooms can be printed out, trimmed along the dotted lines, and stuck together to create a large image for groups to work with. 
© Robina Ang 2013, adapted from Tina Kugler’s 2010 image





















 Images of some common household products and personal hygiene products































































































2. 








3. Poster – After brainstorm, survey, and/or other activities get the students thinking about designing a poster. This can be on the computer, in pencil, paint, ink, mosaic, collage etc. Model an example, think out loud about your choices.
Discuss what elements a poster needs to be engaging and successful 
Once completed display posters around class or school.
Subject examples are:
House hold products and chemicals they contain.
Sell an environmentally friendly product.
Compare traditional and modern day cleaning products.
Compare healthy and polluted streams.
Show how water treatment plants clean water for consumption.
Show where products go: from using in the house, to flushing down the drain, to where next?
To convince people to choose environmentally friendly products.

What makes a successful poster? – discuss with students
	Eye catching- makes you want to stop and read it (may be colour, unusual design, 
	pictures, drawings, slogan etc)
	Simple – contains 1-2 basic facts
	Colourful – without going overboard and looking too busy/fussy
	Organised – points are easy to read and follow
	Readable – Use a mix of upper and lowercase letters not all words capitalised
	Educational – explain the point clearly to reader
	Spaced – well spaced with larger margin at bottom and side margins smaller but equal
	Neat
	Accurate – both spelling and information
	Action – tells viewer to do something

This can also be incorporated in with 12. Advertising – styles and tricks of the trade and how advertising affects people’s choices

4. Product making - Simple, natural, environmentally friendly product to take home.

Students follow the recipes in student learning experiences and activities Y4/6 PDF to make simple, natural, environmentally friendly products to take home.

Model making the lemon sugar hand scrub to the students first, explaining what you are doing as you go along. 
Get some students to get their hands dirty outside or with pencil etc, then use the hand scrub to wash, get some others to do the same but wash either with water or with soap already in the bathroom, Look at whose hands look cleanest, smell and feel the skin, what is the difference between them all?
Do you think the natural product worked as well or better than the others? Which would you prefer to use? Which is better for the environment?

Students can write up their product making in a report or write a discussion about the pros and cons of each washing style with a personal comment or opinion at the end.



	
















5. Stream Life – Stream health indicators

Benthic macroinvetebrates are a good indicator of stream health.
(benthic – bottom dwelling in stream, macroinvertebrates – organisms big enough to see with the eye, unaided that have no backbone)
Why are they good indicators? Because:
They spend up to a year in the stream
They have little mobility – live there all the time so not just a snapshot of stream health
They are the primary food source for most fish
Diversity = healthy stream

Potential threats to macroinvertebrate diversity are sedimentation (sand/soil pollution), habitat loss, chemical pollution

Habitats range from pools of water, riffles (where water disturbed by running over rocks/stones) and runs (free flowing water).

There are 3 categories of Macroinvertebrates, pollution sensitive = healthy stream, somewhat pollution tolerant = moderately healthy stream, and pollution tolerant = poor stream health. In a healthy stream there should be a good mix of all categories, in abundance but in an unhealthy stream you may only see the pollution tolerant species. Pictures and names of some of the main species in each category are shown in the student learning experiences and activities Y4/6 PDF for the students to use in identification at the stream.


Diversity = a well balanced and functional biological community






6. Stream visit
After completing learning activity #5 in student learning experiences and activities Y4/6 PDF, about stream life indicators plan a field trip to your local stream/river. Get the students to draw up tally chart or something similar to record sightings of macroinvertebrates and other wildlife they might encounter, using the organisms on from activity #5 plus discussions/brainstorms about other potential wildlife at that setting.

At the stream look for a place where the water runs over rocks creating a little turbulence in the water, this is called a riffle and is a good spot for observing macroinvetebrates. Also look in other areas such as runs and pools. Look along the stream bed, is the plant life divers and healthy looking? Students can look at surroundings and lift rocks etc to see what is underneath. HOWEVER, rocks etc must always be returned to the position they were removed from. Students record each sighting of life at the stream. At the end the students can be grouped by the stream side to discuss their findings and opinions on health of their stream. Which category did most of the macroinverterbates seen belong to? 
Students can also make notes of any rubbish articles that they spot in and around the stream. 
Discuss how improvements to the health of the stream could be made.

Diversity = a well balanced and functional biological community

Back at school use the data and information as discussed in activities #13, 15, 17, 18, 19, 23 in student learning experiences and activities Y4/6 PDF.








7.  Water Treatment 
Video – set up data projector and then, on a computer linked to the internet, click on video link 

http://www.esr.cri.nz/videos/findingsolutions/upthepipe-hires.mp4

To support the lesson ideas, in particular the survey, and to help the students engage with the “Up the Pipe Solutions” concept ESR produced a short film.  We collaborated with young dynamic filmmaker Andrew Strugnell and together wrote the script, cast the actors and took part in the filming.  The film is an excellent resource that helps introduce and explain the ‘Up the Pipe’ topic, aims and thus give greater grounding and context for the survey exercise. The film involves Tawa College students, a kaumatua from Ngati Toa, and the Porirua City Council’s wastewater management team. Referencing the successful ‘ghost chips’ drink driving campaign, this video provides a humorous but informative look at what goes down your household drain, what happens in an urban waste-water treatment system, and how this can impact on recreational and drinking water quality. The video proved highly engaging, relevant and informative for our target audience, and we think is a good stand alone educational resource on emerging contaminants, connections to household behaviour as well as demystifying a typical New Zealand  urban waste water treatment system.

Talk about – what you saw on the video, thinking about what we put down the drain and how the water treatment plant works, do you think the chemicals in household products are all taken out of the water? Or do you think they remain and go out into the environment? Are they good or bad for the environment? Record all ideas on newsprint or whiteboard for use later on.

Take this information and move onto activity #8 in student learning experiences and activities Y4/6 PDF







8. Water treatment plant – small group and/or individual work
Print off treatment plant printouts, one for each student. This may be used a number of ways:
a. Small group, students discuss what they think happens at each stage and note it on 1 printout. Student’s research information and record correct events on a second printout, students compare two printouts and discuss differences.
b. Teacher models treatment plant workings in discussion with children on the board, or a large copy of the printout, noting important words and their meanings over to one side of the board for use later. Rub off/ take down printout. Students then try to complete their own printout using the prompts of important words on the board.
c. Teacher models treatment plant workings in discussion with children on the board, or a large copy of the printout. Students then write up a report about how a treatment plant works, including what it does, and doesn’t clean out of the water.
This work can also be integrated into other subjects as suggested in #8. student learning experiences and activities Y4/6 PDF.
Water treatment plant notes for teachers. (NOTE this is just one type of water treatment plant, different plants according to size and/or location may use slightly different techniques, this gives just a general idea as to how water is treated)
Source
This is where the water is taken from to supply our houses and businesses with water. It will come from a local river/stream.
Coagulation
This is the process where dirt and other particles (bits), are mixed with a chemical called aluminium sulphate (also called alum). This makes sticky particles called floc, that attract the dirt particles. Together they gradually get heavier and heavier as more dirt sticks together, eventually the particles are heavy enough to sink to the bottom of the tank, during sedimentation.
Sedimentation
The heavy floc particles settle at the bottom of the tank, the water above then flows through be filtered.
Filtration
Water passes through filters, some are made up of layers of sand, gravel and charcoal, these help to remove even smaller particles that are left in the water.

Disinfection
The remaining water has either a small amount of chlorine (bleach) added, or has ultra violet light passed over it, or has ozone passed through it, any of these will kill off any remaining bacteria or microorganisms.

The water is now safe to drink and is sent through pipes underground to houses and businesses.
Everything we flush down the drain at home and at work goes through the pipes of the sewage system underground to the local water treatment plant. Here it first has a bar screen that takes out all the large items to prevent them from proceeding further. The water treatment process is much the same as the one you have studied, after disinfection the water is now safe for discharge into the local stream/river. The solids that remain are incinerated, pelleted as fertiliser or sent to the local landfill site to be buried. Are chemicals from household products removed? No not all of them, are they potentially harmful to the environment, yes. 

















9.	Survey			
Print off survey (below) as 2 booklets, printed on both sides of paper and stapled in the centre. Part 1 is for students to complete at school.
Part 2 is for students to take home and complete with the main household shopper in their family.

ESR contracted a school teacher to help design a survey that would explore what waste management practices occurred in the student’s household (ie. recycling, composting etc). Part of the survey requires students to take the survey home to identify products in their laundry, kitchen or bathroom that have ingredients they do not recognise or are concerned about, and to interview a parent or caregiver who is the primary household shopper about their motivations for purchasing household cleaning or personal care products. This involvement of parents and care givers in the survey engages student’s school work with the wider community.  

Once completed the survey data can be used in numeracy time, compiling class data, making graphs, and/or in literacy time reading/writing about traditional vs modern household products, how advertising affects people’s choices, what the data means in terms of what people use and how they make their choices with an opinion on how/why this can be changed.













Survey
What goes down the drain in your house?
In our day to day lives people use all kinds of products and medications that contain lots of different chemicals. Some commonly used products are laundry powder, shampoo, conditioner, floor cleaner and medicines. 

[image: ]

We dispose of these into the rubbish, or put them down the drain (by showering or washing) and into a septic tank or sewage treatment system. When we do this, some chemicals can end up in the environment in our rivers, streams and soils.  Scientists have enough information on some of these chemicals to know that they can have a negative effect on the plants and animals that are exposed to them.  

 [image: ]
    Dr Grant Northcott sampling a river for chemical contaminants.

In our homes we produce many types of waste. These include:
· Waste water from our showers, sinks, baths, washing machines and toilets
· Organic waste from leftover food and garden waste
· Hazardous waste from the use of pesticides, paints and drain cleaners 
· Solid waste from packaging and plastics etc.
Some of these wastes end up in the landfill, and some can be recycled and re-used.   
Reducing the chemicals that we put into the rubbish or pour down the drain can increase the amount of waste we can recycle, and improves the health and wellbeing of our environment. 

· This survey aims to increase our understanding of where some of these chemicals come from, and to help us all think about ways to reduce their use. 

· There are 2 Sections. Please complete Section 1 (pages 3-6) of the survey by yourself.

· Please complete Section 2 (from page 7 onwards) by asking the questions with the person who is the main household shopper in your house. You will need to make time to sit down and talk with them.


We all produce waste and we can all be involved in finding a solution!



































SECTION 1: Please complete these questions yourself

1. What things do you (or others) do in your home and garden to help the environment? (Please tick any that apply)
	Composting
	

	Worm farming
	

	Water saving (Please specify) 
	

	Recycling
	

	Reduced energy use (e.g. energy saving light bulbs)
	

	Buy refills (e.g. washing up liquid, laundry liquid)
	

	Buy less chemicals /use natural products (Please specify)

	

	Anything else? (Please specify)
	


	Nothing at the moment/haven’t really thought about it
	




2. How environmentally friendly do you think your household is? (Please tick one)
	Not at all 
	A little 
	Sometimes  
	Mostly  
	Very 



3. Who do you think is the most environmentally friendly person in your household, and why? (Please tick one box and explain why)
	Myself
	

	Mum
	

	Dad
	

	Whanau (Grandparents, Aunty etc)
	

	Brother or sister
	

	Other (Please Specify)
	



4. How many people are in your household? (Please tick one box)
	1-2
	

	3-4
	

	5 or more
	



5. Who is the main shopper of household items in your household?  (ie. Mum, Dad … ) 


NOW, PLEASE LOOK IN YOUR LAUNDRY, BATHROOM OR KITCHEN CLEANING CUPBOARDS



6. List the three most commonly used products in your house from the following categories: 
a. laundry, b. personal care products, and c. household cleaning products.   
For each of these products, list two ingredients that you think may not be environmentally friendly and would like to know more about;
	
	Product
	Ingredient 1
	Ingredient 2

	
a. Laundry

	EXAMPLE:

	Reflect Washing Powder
	Fragrance
	Surfactants

	1.
	

	
	

	2.
	

	
	

	3.
	

	
	

	
b. Personal care e.g. shampoo, deodorant, medications etc.

	EXAMPLE:

	Pantene Conditioner
	Dimethicone
	Methylistohiazolinone

	1.
	

	
	

	2.
	

	
	

	3.
	

	
	

	
c. Kitchen or household cleaning products

	EXAMPLE:

	Harpic toilet cleaner
	Alkaline salt
	Sodium hydroxide

	1.
	

	
	

	2.
	

	
	

	3.
	

	
	





7. Why do you think these chemicals could be harmful to the environment?




8. Were there any products you came across which didn’t have any ingredients listed on the packet? If so, list the products below.



9. Where should old medicines and pills go to be disposed of?  (Please tick one box)
	Down the drain/toilet
	

	Into the rubbish
	

	Return to the pharmacy 
	

	Don’t know
	

	Somewhere else (please specify)
	



For the next part of the survey, please talk to the person who mostly does the shopping in your household and complete the rest of the survey with their help.





SECTION 2: Please ask the main household shopper to answer these questions with you
1. How important is price/affordability for you when buying products? (Please tick one box)
	Very Important
	

	Somewhat Important
	

	Neutral
	

	Of Little Importance
	

	Not Important
	




2. How important are the following factors in influencing what you buy?
	Very Important
	Important
	Neutral
	Unimportant
	Very 
Unimportant

	
EXAMPLE: Family habits

	
	
√
	
	
	

	Family habits

	
	
	
	
	

	Buying products you know

	
	
	
	
	

	Advertising

	
	
	
	
	

	Encouragement from family/friends

	
	
	
	
	

	Give aways/free samples

	
	
	
	
	

	Specials (e.g. buy one get one free)

	
	
	
	
	

	Trying new products

	
	
	
	
	

	Glossy packaging

	
	
	
	
	

	Green labelling/“environmental friendliness”

	
	
	
	
	

	Quality/performance

	
	
	
	
	

	Appearance/smell/colour

	
	
	
	
	

	Other (please specify)

	
	
	
	
	



3. How important is “environmental friendliness” to you when buying a product? (Please tick one box)
	Very Important
	

	Somewhat Important
	

	Neutral
	

	Of Little Importance
	

	Not Important
	



4. Do you feel you have enough information on which products are “environmentally friendly”? (Please tick one box)
	Yes
	

	No
	

	Don’t know
	


5. Do you feel you have enough information about which ingredients in these types of products can be harmful to the environment? (Please tick one box)
	Yes
	

	No
	

	Don’t know
	


How do you know if a product is “environmentally friendly”? (Please tick any that apply)
	Green labelling
	

	Advertising
	

	Family/friend telling you
	

	TV (e.g. consumer programmes such as Target/Fair Go)
	

	Other (please specify)

	



6. Which of the following factors would stop you using a product? (You may choose more than one option OR ‘None’) 

	Bad for my health or my family’s health
	

	Harmful to the environment
	

	Too expensive 
	

	Poor performance
	

	Other (please specify)

	

	

	OR None
	




7. Do you or anybody in your household use ‘natural’ products for washing and cleaning?  (e.g. lemon juice, baking soda) (Please tick one box)
	Yes
	

	No
	

	Don’t know
	



8. Do you feel you have enough information about which natural products could be used for washing and cleaning? (Please tick one box)
	Yes
	

	No
	

	Don’t know
	




1. Name:   

2. 	Age:    ___________

3. Class: ___________

4. 	School:  _____________________________________ 



Thank you for completing the survey!











11. ESR research – Biosensors
Use these notes in conjunction with diagrams/pictures in student learning experiences and activities Y4/6 PDF #11.

What is a biosensor? It is a biological organism (a living thing), here bacteria were used, whose stress response can be used as a tool to detect toxic compounds. Under normal conditions biosensors bioluminesce (give out light). The amount of light is directly proportional to the health of the biosensor. The decline in luminescence is proportional to the concentration of toxic substance present, see in student learning experiences and activities Y4/6 PDF How biosensors work page, this shows 7 tubes of bacteria with different amounts of light being given off, the arrow underneath shows the increasing quantity of toxin present in the tubes. In the tube with most toxin in the bacteria give off least light. In the tube with least toxin in the bacteria give off most light. 
IN OTHER WORDS
When the bacteria are happy the glow like a bulb, when they are unhappy the light goes out. As they get more and more unhappy the light gets less and less.

The first biosensors to be used were canaries, they were taken down into the mines by the miners as they were much more sensitive to toxic gases than the humans. If the canaries died the men knew it was not safe to enter. Here the transducer was the man’s eyes, he saw (detected) the dead canary which signalled toxicity. The biosensing element was the canary and the signal that indicated toxicity was canary death. The bacteria are a modern equivalent of the canaries.

Lux biosensors page in student learning experiences and activities Y4/6 PDF shows the bacteria that ESR uses for toxin detection. They have put a Lux gene into the bacterial genes. This Lux gene was taken from a microorganism from the sea that glows in the dark. This gene was put into the bacteria so that they can now glow in the dark, but only when they’re happy! That is why in the flask in daylight you cannot see a light but in the darkroom you can see the bacteria glowing in the dark. The squiggle is bacteria growing on a plate (agar/jellylike) instead of in a broth (liquid), and glowing in the dark. ESR use a machine called a luminometer that can measure the amount of light the bacteria are producing. This tells the scientists how much toxin is present.


12. Advertising
Discuss differences after viewing interesting before and after photos of the stars, discuss changes in point of view or opinion after viewing, discuss how these techniques might be used to persuade people to buy household products. Do you believe what you see in the adverts now?



20. Dictionary work 
The teacher provides a list of new words that the students must look up the meaning for and use the word in a sentence correctly. The Students then add to this list as each new word is used for the first time. Check students understanding of words, if they don’t know look to see if it is on their dictionary list. This could be part of a game, earning points for correct answers to encourage students to look up meanings of new words, there could be a reward at the end of the week for students with either, the most points or over a certain number of points etc etc. Rewards may be extra computer time, choice of game during outside time, choice of story at story time etc etc.
Words
Coagulation, particle, alum, floc, clump, sedimentation, filtration, disinfection, chlorine, bacteria, organism, reservoir, filter, sustainable, macroinvertebrate, nostalgia, transducer, physiochemical, luminesce, benthic, antibody, enzyme, biosensor, metabolic, toxic, ideology, evolution, testimonial. Riffle.

Different words come up in different activities so select words relevant to your activity before starting each one.








21. Write detailed description about water treatment plant.
Students write in detail about each stage of the water treatment plant. See #8.



22. Discussion
After completing some of the previous activities where student knowledge and understanding has increased, get the students to discuss ideas about, and choose a topic, examples are:
a. What makes people continue to do things that are bad for the environment?
b. What would make people change their habits?
c. Should people change their habits?
This topic can then be used in lesson activity # 3, 10, 15, 16, 18, 19, or as an extension group debate choosing for or against, justifying their claims.



23. Stream/River scene.
Students produce their own version of a river scene, healthy or polluted (or both), and including some wildlife, from photographs, pictures, or memory as a result of their stream visit.
This can be achieved using paint, water or acrylic, inks, pencil/pen drawing, collage.



24. Art -Poster production
See #3, this can be achieved on the computer and published, using paints, water or acrylic, inks, pencil/pen drawing, collage.
This can also be the end result of #10, 12


25. He Taonga te Wai – Our water is precious – a brief introduction to water

Why is our water precious? Why do we need to protect our natural waterways from pollution?

Use the interview with a drop of water as a hook in. Choose 2 volunteer students to play the parts, ensure they use emphasis, exaggerated acting, feeling and emotion in their voices to engage other students. Remainder of class listen to interview and make notes about the important pieces of information they hear.

Once the interview is finished the class discuss the information they gained and through questioning and answering between teacher/students, student/student, you determine students’ prior knowledge about water. 
This leads onto activity # 26. 

26. Water
Introduce new knowledge about water to enable the students to be able to adequately answer the two questions above. Use the teacher’s notes to help you with information.
Teacher’s notes about water.
How old is the water in the tap/in this glass? 
All water is as old as the Earth, older than dinosaurs etc and is constantly recycled, over and over again.
How is it recycled? Through the water cycle. This can be discussed in detail here (as below) or in another lesson, using the handouts.
How much of Earth is water? 70% of Earth is Ocean
How much of total water is fresh? 97.5% salt water, 2.5% fresh water
How much of the fresh water is available to use for use? Only 0.036%
Where is the rest of the fresh water? Glaciers, polar ice caps, underground, clouds, water vapour, inside plants and animals.

What could happen if our natural waterways become polluted? Can discuss examples such as acid rain here.

The Water cycle
Water can be liquid, solid or gas. Outside water is always changing from liquid to gas and back again. This process is called the water cycle. This poster explains the cycle quite nicely and can be printed off to hang in class or for teachers to use to understand and teach the cycle.

Evaporation
Heat from the sun causes water on Earth (in oceans, seas and rivers etc) to evaporate (turn from liquid into gas), and rise into the sky. This gas is called water vapour, and it collects to make clouds.
Condensation
As water vapour in clouds cools down it becomes water again, this process is called condensation.
Precipitation
The water falls from the sky in the form of rain, snow, sleet or hail. This process is called precipitation.
Collection
Oceans, lakes, rivers etc collect the fallen water. As the water heats up and begins to evaporate the cycle starts again. Water can also filter through the land (infiltration) where it may be stored as groundwater, and might not join the water cycle above ground again for a long time.

Extension
Transpiration
In a process similar to sweating plants lose water which is absorbed into the atmosphere much like evaporation. The combination of evaporation and transpiration is called evapotranspiration.
Sublimation
It is possible for a solid to transform into a gas directly (without becoming a liquid). The most common example of this is dry ice (solid carbon dioxide), which sublimes at normal air temperature. Under certain conditions snow and ice can also sublime.
Research - What are those conditions? Incorporate any of lesson activities #10, 15, 18, 19, 20

[image: F:\watercycleforkids.jpg]
27. Cartoon strip
The cartoon strip templates, # 27 on the learning experiences and activities panel, can be used as part of your literacy programme, as a class activity or a fun task for those who have completed another lesson’s tasks. The students can draw a cartoon strip to show any student learning from the learning experiences and activities panel in a comical manner to demonstrate understanding of the subject matter.























28. Build your own water filter
Using the resources listed in Y4-6 Learning Experiences and Activities PDF #28
Coke bottle, Scissors, Clean sand, Clean gravel, Cotton wool, Container for ‘dirty water’ mixing, soil, leaves, twigs, oil, etc to make water dirty.
Construct your own water filtration system to help students understand the processes in a water treatment plant.
Using scissors, either the teacher or students may cut the coke bottles so that the top is just under half the total bottle size (top is slightly smaller than bottom), and make a hole in the lid.
[image: F:\BYO water filter pic.jpg]
- An example








Bottom half of coke bottle



Place lid back onto bottle. Turn top half of bottle upside down to fit inside bottom half. 
Place cotton wool don inside bottle and lid, push down to make compact.
Gently pour clean sand on top of cotton wool, pat down.
Gently place clean gravel on top of sand.

Students will have been outside to collect ingredients for dirty water. Take container and mix ingredients together, stirring well. Slowly pour some of the dirty water into top of filter, watch as the water filters through into the bottom and is clean.
If water is not clean discuss what might have gone wrong with packing the filter, how it could be improved next time etc.
Place filtered water outside for birds.
Discuss water treatment plants and what they do, and how this demonstrates how they work. Discuss differences in water treatment plant water and their dirty water and what different steps they have to take to combat this.


29.  Pacman quiz
Use this activity at the end of each day, just before hometime,
Rules

Students stand all around the room with as much space between them as possible and stand as quietly as possible, anyone making any noise is out and has to sit down. 
Teacher asks questions about anything the students have been learning about in science, or any other subject e.g. maths. Students put up their hand if they know the answer. The first one with their hand up gets selected to answer,
 If they are correct they MUST take one step (no jumping etc) towards the nearest person, if their feet are almost touching that other person is out and sits down. If their feet are not close enough the quiz continues.
Any shouting out answers or calling out and that person is out and sits down.
The aim of the game is to be the last one standing. The winner receives a prize, this could be extra points for their team (if this is used in your class), extra computer time next day, or any other treat you use in your class.
This game will consolidate knowledge for some and be a second hearing of knowledge for those that did not quite get it the first time during lessons, giving them the chance to answer correctly the next time the question comes up. So win-win for all!


30. Create your own water cycle
Follow simple instructions #30 on Y4/6 Learning Experiences and activities to get student’s own water cycle happening before their eyes, this will help to consolidate learning.
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