[bookmark: _Hlk97048303]Fun science for young primary pupils (differentiate by age). 
Lesson 1: Fizzy Fun.
Aims and objectives of this lesson (which can be split into two or more sessions if necessary/desired)
This lesson focusses on developing skills as described in the following list (first level benchmarks in Scotland):
Plans and designs scientific investigations and enquiries
· Primary 6/7: Collaborates with others to identify questions to find out more about a specific scientific concept, idea or issue.
· Primary 1- 6 : Makes predictions about the scientific investigation/enquiry being planned.
· Contributes to the design of procedures for carrying out scientific investigations.
Carries out practical activities in a variety of learning environments
· Identifies risks and hazards and ensures safe use of all tools, equipment and procedures.
· Collaborates to undertake investigations.
· Observes and collects information
Analyses, interprets and evaluates scientific findings
· Interprets findings and discusses links to the original question.
· Relates findings to their wider experiences of the world around them.
· Identifies and discusses additional knowledge or understanding gained.
Scientific analytical thinking skills
· Applies learning in the sciences.
· Provides creative solutions to scientific issues and problems.
· Demonstrates reasoning skills and draws on understanding of science concepts to make and test predictions.
(Possible link to MNU 1-22a)
· Provides explanations which are supported by evidence.
Practical Science skills - the pupils should :
· have carried out a simple experiment to compare the speed of movement of coloured dyes in hot and cold water
· have carried out a simple experiment to investigate the effect of changing volume of water on
time taken for a ‘rocket to blast off’.
· have demonstrated the ability to predict, observe, and draw conclusions;
· have carried out a simple experiment to investigate how oil and water mix. 
· be able to follow verbal/written instructions to set up an experiments in a safe and careful manner.

Risk assessment: Experiment 1: Do not use peanut M&Ms in case of allergy. If any pupil has severe nut allergy use Skittles in place of crispy M&Ms.
 Experiments 1 and 2: only adults handle hot water and put lids on rockets; all pupils and adults must wear safety goggles and stand at opposite end of room for rocket blast offs; no glassware used (plastics).
Experiment 2/3: Use vitamin C table rather than alkaseltzer or similar medical effervescent tablet.
All experiments: School/local Coronavirus rules for distancing, mask wearing and sharing resources should be followed.
Pupils and teachers must wash hands carefully at the end of the lesson, and benches and equipment should be wiped with a suitable disinfectant before and after use. 
Resources:
Experiment 1:
[image: A picture containing table, indoor, cup, sitting

Description automatically generated]Petri dishes, crispy M&Ms, plastic beakers, flask hot water, 2 L bottles cold water, paper towels,


[image: ]
Optional experiment: volcano, bicarbonate of soda, vinegar, spatula, cardboard bent into a funnel shape, red food dye, small container to place volcano in,
As an alternative to vinegar tartaric acid – place  3 spatulafulls in the volcano followed by 100ml warm water with a few drops of washing up liquid- then add in the bicarbonate of soda.




Experiment 2a/2b: Tray, rockets (film cannisters), cannister lids with piece of blutac, vitamin c fizzy tablets, hot and cold water (less than 20ml).  Safety goggles.
[image: ][image: ][image: ]





Experiment 3: Bucket, 7 /14 x Mentos sweets (mint, do not use fruit flavour?), geyser, 1-2 x 2L bottles cola (diet cola possibly best?). 
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[image: ]
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Experiment 4: 
Small drinks bottle, vitamin C tablet, vegetable oil, water, food colouring , small tray.




Procedure/lesson plan:
Experiment 1. M&Ms:
Aim: to find out whether hot or cold water causes reactions/things to go faster.
 Chat/Instructions to pupils:
We will use the results of this experiment to help us with a later experiment, so we need to watch carefully and remember what happens. Ask pupils whether they think hot or cold water makes things happen
(reactions) faster… and finish with’ lets do an experiment to find out’.
Method: Pour warm water or cold water into the top OR bottom of a Petri dish. Pupils place 4 differently coloured crispy M&Ms into the dish, at 12, 3, 6 and 9 o’clock positions (draw on board first). Repeat with a second Petri dish bottom/lid, placing the same colour M&Ms in the same positions. The child should take care not to move the M&Ms once placed in the water. Watch what happens.
[image: ][image: ]Watch the colours spread across the dish.


[bookmark: _Hlk97047882]Teacher Questions for pupils  (Q) ( A = answer)  Q : Does the water look like its moving? (no) Q: Why are the colours moving? (A: the water particles are moving around though we cant see them, they carry the colours with them)
Which is faster? ( A: hot water) Q : Why do you think hot water makes the colours move faster? Chat about the water particles taking up heat energy and moving faster the more energy they take up…like kids after eating sweets and fizzy cola!
Today’s experiments are all about fizzy fun… we are going to make some fizzy bubbles and use them in
experiments. We will first of all make bubbles using special  powder:
Demo: Put a spatulafull of bicarbonate of soda into a beaker containing vinegar. Q: what do you see? A: Bubbles… Lets see if we can trap those bubbles…and use the power to make cool  things happen!
Optional: if so desired, the demo of a volcano erupting could be carried out at this stage , as another
example of a way of making ‘fizz’ and of using it!
[bookmark: _Hlk97047803][image: ] See instructional video here: 
https://www.youtube.com/watch?v=cWalLgGJ0l4
Demo We are going to use the fizz to make a volcano erupt! 
Q: what do you call the stuff that comes out of a volcano? 
A : Lava. 
Q:What is lava? A: Melted hot rocks.
We will use some of the powder and some of this liquid ( show bottle of  vinegar, ask if any know what it is..chat)
Method: Wear plastic gloves if desired. Volcano 1 is just a volcano with a dimple at the top. Place the volcano in a tray, if you like you can put some toy plastic animals such as those from Kinder eggs beside the volcano. Place a few spatula/spoon fulls of bicaronate of soda powder into the dimple, add a few drops of red food colouring and pour some vineage on top. It fizzes and runs down the edges of the volcano. 
Comment: Not very exciting, lets see if we can make the volcano erupt properly
Volcano 2 has a very small hole at the top.  Place the volcano into a shallow tub and cover the desk with several layers of paper towel. Place 40 ml of vinegar into a small beaker, then pour into the volcano.  Add several drops of red food colouring.  Half fill a test-tube with bicarbonate of soda powder and pour into the volcano, put the lid on immediately as it erupts rapidly and powerfully!!! 
Discussion: Q: Why is it coming out so fast and going so high?  A: Because the fizz all has to come out through one very small hole, so it comes out with more force and speed
Experiment 2a: Rockets: [image: ]
Aim: 
To determine the best volume (amount) of ‘fuel’ (water) to use in a rocket. 



Chat: We are going to use the ‘fizz’ to do an experiment ….
We will first of all make bubbles using special  tablets. Tthey are like the powder we just used but pressed to make a big tablet. Some of you may have seen these before? People take them to get vitamins, or some medicines.
Demo: Drop one vitamin c tablet into water, it fizzes. Q: what do you see? A: Bubbles… Lets see if we can
 trap those bubbles…and use the power to make a rocket take off…
Discussion:
Q: What do you think will happen if we trap these bubbles in a wee container ( show the class a film cannister)? A: The ‘fizzles’ will build up and up increasing the pressure on the walls of the rocket…until…… BANG!!!! It takes off….
Method: Help pupils to set up one ‘rocket’ per pair of pupils plus lid with vitamin C ( or similar fizzy ) tablet inserted into a lump of blutac in the lid.
Discussion: 
Lets see if hot or cold water makes the best rockets…first of all we need to find out how much water to put
in each rocket….
Activity:
Pupils ¼, ½ or ¾ fill a ‘rocket’ per pair of pupils with cold water.
Discussion: 
Q: which will fly soonest? Why do you think this? Do you think it will also go the furthest/make the biggest bang?(Most usually think that the container with the most water in it will be the fastest and will go further.)
Activity:
Pupils put on safety spectacles/goggles and stand at least 5 meters away from the tray. Teacher wearing safety spectacles/goggles puts lids on rockets ( max 2 at a time) and turn them upside down in a tray and stand well back.… make the pupils count until the first rocket takes off..
Results: the least full one flies last but has loudest bang and flies higher ( it will hit the ceiling!) Repeat with a second and even third bench.
 Discussion: Q why are we repeating the experiment? A: to check that what we saw the first time happens a gain and wasn’t just a fluke result, ie to check it is really correct..…
Activity:
(Repeat for as many benches as you like but not all as there is a second experiment on rockets to do) to make it more fun you can balance a wee toy on top of the rocket, or the pupils can design a paper sleeve to wrap around the rocket and personalise it…)
Discussion: 
Q: Why does the rocket containing least water take so long to take off and why does it travel further? A: There is more space for bubbles/pressure to build up..and so it takes longer to build up pressure. But a higher amount of pressure/fizz can build up, so it makes a bigger bang, and takes off with more force.

[image: ]Experiment 2b. Rockets: hot v cold water.
Discussion: Chat: now lets use what we learned using M& Ms earlier on.
Q:What did we find out?… A:hot water makes things happen faster than cold water. Lets see how using hot water affects the rocket taking off
…Q how much water should we use ? (A: a very small volume) Q: How do you know? A: we learned this in the experiment with M&Ms.
Method: Quarter fill one rocket with cold water and a second with hot water on next bench. All stand well back, EVERYONE must wear safety spectacles, including the teacher. Teacher puts lids on both rockets at same time, inverts in tray and moves rapidly away. NB do not bend over the rocket. Pupils count out loud the time taken for rocket to take off.
The rocket takes off faster using hot water but travels further using cold water ( more pressure builds up)  . Repeat if time permits to check the same happens ( makes result more reliable)
Discussion: Q : Why is it faster? More bubbles build up faster….so pressure builds up faster….


[image: ]Experiment 3: Fizzy fun – coca-cola fountain: 

Chat: ‘Lets trap even more fizz and see what happens.’ 

We are going to put some Mentos into a bottle of cola. (The Mentos have tiny holes on them and all the fizz from the cola  gathers on the holes and then comes out all in one ‘blast’ through the top of the bottle… If we use a geyser – a tube with a tiny hole at the top  ( show them the geyser)  what will happen? (think of the second volcano!)? The fizz comes out really powerfullly¬ and maybe go very high in the air… 

Show pupils  how the geyser works: we put in the Mentos, there is a pin at the bottom that holds the sweeties in the tube. Then we screw the tube onto a freshly opened bottle of cola and when I pull the string the pin comes out and all the sweeties fall into the bottle of cola… and make lots of fizz.

Method: Take pupils outside.
Pupils place 7 Mentos mints into the special ‘geyser’ holder, teacher screws lid onto geyser and then screw lid onto top of a bottle of cola. Place bottle into a bucket  (prevents bottle from toppling over and spraying people with sticky cola) and pull the string once pupils are standing well back (at least 5m away) ( take care not to pull the bottle over- you could hold the bottle with one hand while pulling the string with the other hand).
Discussion: Explain what has happened - after marvelling at the height of the fountain (over 3 metres high)
Optional experiment: 
You could compare the effect of using warm and cold cola!
 Try a red fizzy drink such as Irn Bru/red lemonade if you want a more volcano-like eruption!
Compare using drinks of different volumes….





Experiment  4: lava lamps - just for fun!!!
Resources:
Small bottle, vitamin c tablet, 
Discussion:
Ask the pupils if they know what a lava lamp is? Show them a Youtube video of one!
You willl make your own lava lamp now, using the same tablets we used for the rockets to show you yet another use of the fizzy bubbles, this time for fun!
Each pair of pupils gets a small ( 250 ml ) plastic drinks bottle ( or can be asked to bring in their own over the previous week) , a vitamin c tablet , a beaker with 100 ml of oil and 130 ml of water , and  food colouring. 
Method: 
Place a few drops of food colouring in the water (or add it later to watch it fall through the oil layer into the water). Pour it into the bottle using the filter funnel , then pour in the oil. 
Q: can you see two layers? Which is on the bottom, the oil or the water? A: the water.
Place the bottle in a tray. Add one half tablet to the bottle and watch the bubbles rise and fall. You can add the rest of the  tablet once the fizz stops being produced. Try adding a whole tablet!

[image: ]Results: Sit back and watch the bubbles of coloured water rise to the surface then pop and sink back down to the bottom once they have lost their gas. 
Explanation: The bubbles trap coloured water in them along with the gas, they rise to the surface then they pop and the gas is released. The coloured water falls back down to the bottom of the bottle, to start the whole thing again!








Coca cola fountain /mentos geyser explained   (Steve spangler website)

[bookmark: _GoBack]Soda is made from sugar (or artificial sweeteners), water, favoring and preservatives. The bubbles inside the sodas are made from carbon dioxide gas (CO2), which is added in the bottling plant by using tons of pressure in low temperatures. The gas stays suspended in the liquid until the bottle is opened. When a Mentos mint is dropped into a bottle of soda, the gelatin and gum from the dissolving candy surface breaks the surface tension of the dissolved gas, disrupting the water mesh. The bubble formations are exacerbated by the thousands of tiny micro-pits (nucleation sites) all over the candy’s surface, providing more places for the CO2 bubbles to form. With the candy at the bottom of the bottle and the release of the gas, the liquid is pushed up and out of the bottle in an incredible liquid blast!
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Answer: Yes the colours move much faster i hot water This s because the wter partces are
moving faster when they are ho, because they have so much hest energy.
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