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WORKING SCIENTIFICALLY 
Experiment 1: MAKING A WITCH’S POTION! 
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You have been selected as a “guinea pig” school to trial this new science box.  

This box has been more costly to produce as I wanted to give the children the 
opportunity to use real scientific equipment and develop real scientific skills, but 
I’ve only tried it at home with my own and a few borrowed children, who are pretty 
used to me trialling stuff on them 😊, so very different to your school setting.  

I’ve had a go a writing a short piece to set the scene and bring in a bit of 
English/alliteration, but do remember I’m a scientist not a linguist, so bear with 
me on that bit!  

I have not suggested a year group that it would best fit – that’s over to the experts, 
you guys. 

So please be brutally honest in your feedback, I hope you and your children enjoy it 
and look forward to hearing how it works. 

Best regards  

Vic Fiebelkorn  
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KIT LIST:  
Class Resources (items to be shared by the whole class) 

 
None 
 

Suggested Class Groupings (individual, pairs, groups)  

 
Groups of three, each science box contains enough materials for 30 pupils. 
 

Sets for each group 

 
3 disposable test tubes 
3 spatulas 
1 test tube rack 
3 disposable pipettes 
1 bun case of sodium bicarbonate 
1 beaker of tap water 
1 beaker of vegetable oil 
1 beaker of vinegar 
 

Special instructions for materials 

 
The pipettes should be used exclusively for one liquid ie. Use one for water, one for oil and one 
for vinegar. This is because if the liquids contaminate one another their results may vary due to 
contamination. 
 

Materials to be supplied by school 

 
Water 
 

Potential Hazards 

 
Liquids could cause a slip hazard if spilt. 
 
Some of the materials are edible – pupils should not eat them during the experiment. 
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SUMMARY:  
This activity is based around working scientifically in the truest sense. The apparatus 
and techniques are used in scientific laboratories around the world, likewise the 
observational skills. 

Each group of three pupils is provided with a set of simple scientific equipment, they 
are to assemble it and make a drawing of the set up and/or label the equipment in 
their drawing. 

They then utilise fine motor skills using a spatula to place some powder (sodium 
bicarbonate*) into test tubes and by pipetting three different liquids carefully onto the 
powder. This is carried out in sequence and the pupils record their observations after 
each addition of liquid. 

* sodium bicarbonate is more commonly known in the home as bicarbonate of soda 
or baking soda as it is a common ingredient used in baking.  

THE SCIENCE:  
When sodium bicarbonate (an alkaline) and vinegar (an acid) mix, they react with 
each other and carbon dioxide gas (the fizzing bubbles) is given off, this will 
continue to be produced until there is no vinegar or bicarbonate of soda left to react. 

When water is added to the sodium bicarbonate there is no acid/alkaline reaction 
and so no significant amounts of carbon dioxide are produced and no fizzing can be 
observed. 

When the oil is added to the sodium bicarbonate, they will barely mix at all as the 
sodium bicarbonate is not fat (oil) soluble.  

 

 

 

 
  



WORKING SCIENTIFICALLY page 5 
  

 
 

PREPARATION FOR THE LESSON 
 

This science box is designed for pupils working in groups of three.  

Each group of pupils will need: 

 1 x test tube rack 
 3 x test tubes 
 3 x spatulas 
 3 x pipettes 
 1 x bun case containing bicarbonate of soda 
 1 x beaker containing water 
 1 x beaker containing vegetable oil 

NOTE: The pipettes should be used exclusively for one liquid ie. Use one for water, one for oil and 
one for vinegar. This is because if the liquids contaminate one another their results may vary due 
to contamination. 
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THE EQUIPMENT: 

 

  

beaker 

pipette 

test tube 

test tube rack 

spatula test tubes in the 
test tube rack 
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ACTIVITY OUTLINE / SUGGESTIONS: 
Introductory Activity 

 
You might set the scene by reading the story: 

 

Frank and his friends love fantasy, they love imaginary games, they love being 

“fake”. They all have fake jobs; Fara is a fake fishmonger, Phoebe a fake footballer, 

Fatima a fake pharmacist and Frank is a fake…… witch!  

 

Fara fishes in a river made of fabric, for fishes made of flip-flops;  

Phoebe plays football on flowerbeds using fuchsias for footballs;  

Fatima’s pharmacy is a farm building and her pharmaceuticals are frozen flies; 

While Frank has a fake flying broomstick that is actually a filthy mop, (it doesn’t fly 

of course!) and a fake witch’s cat that is actually his ferret, called Fiasco. 

 

Frank’s favourite fashion is fake fur and his favourite food is fake frog. These funny 

friends have a fabulous fantasy time sitting around drinking fake French coffee and 

reading fake news. 

 

One fine day, Frank is flabbergasted to receive an invitation to a Witch Festival in 

Finland. Firstly, he’s frightened and fretful, because obviously, he’s a fake, but soon 

he decides it will be loads of fun! He’s proud of his fake broomstick and Fiasco the 

ferret makes a fine witch’s cat, but he also needs a fictitious wand, a fireproof 

cauldron and some foaming, frothing potions to be fully convincing. 

 

The wand is quite easy as Phoebe’s father has an extendable Philips screwdriver 

that he covers in feathers and makes a fake star… the cauldron is fake forged steel 

(in fact just a broken flowerpot he found in Fatima’s pharmacy).  

 

That just leaves a potion, and Frank’s mind has gone a blank…. Please help Frank 

make a fake potion? 



WORKING SCIENTIFICALLY page 8 
  

 
 

Introductory Activity 

 
1. Allow the pupils tinker time to look at the equipment they have been provided with. 
 
NOTE: At this stage discourage the pupils from using the pipettes and the spatulas as they need to 
remain dry and clean for the activity to work most dramatically (ie. the foaming that is created when 
the vinegar mixes with the sodium bicarbonate. 
 
2. Talk about the materials the pupils have been provided with. 

 
3. Name the apparatus the pupils will be using, over the page is a diagram that can be displayed. 

 
4. Distribute worksheets as appropriate. 

 
 

Pupils’ Investigations – CORE ACTIVITY 

 
1. Place the test tubes in the test tube rack 

 
2. Use the spatula to place some sodium bicarbonate in each of the test tubes. Either end of the 

spatula may be used, which do you think is most suitable and why? 
 

3. Practice using the pipettes:  
a) Hold the pipette by the “bulb” 
b) Depress (pinch) the bulb. 
c) Place the tip of the pipette under the 

surface of the liquid. 
d) Release the bulb (stop pinching) gently and watch the liquid get sucked into the pipette. 
e) When you depress the bulb, you will eject (squirt out) the liquid. 
Try this a few times before you carry on to the next step in your activity. 

 
4. Fill a pipette with water and add the water to just one of the test tubes containing sodium 

bicarbonate. Repeat to fill the test tube. Use the pipette to mix. 
 

5. Write down / draw a picture of what happens. 
 

6. Fill a pipette with vegetable oil and add the vegetable oil to just one of the other two test tubes 
containing sodium bicarbonate. Repeat to fill the test tube. Use the pipette to mix. 

 
7. Write down / draw a picture of what happens. 

 
8. Fill a pipette with vinegar and add the vinegar to the last test tube containing sodium bicarbonate. 

Repeat to fill the test tube. (Teachers: this will froth and fizz and overflow out of the test tube, the 
vinegar and sodium bicarbonate will continue to react while there is enough of each to do so.)  

 
9. Write down / draw a picture of what happens. 
 

  

BULB  

TIP 
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Pupils Investigations – ADDITIONAL ACTIVITY 

 
This activity encourages fine motor skills and gives them the opportunity to use the same 
laboratory equipment (pipettes for liquid transfer and Chattaway spatulas for powder transfer) that 
is used day in and day out by scientists all over the world.  
 
Having completed the CORE ACTIVITY encourage the pupils to see if they can use a combination 
of ingredients to make their own “potion” this will give them a chance to practice these new skills. 
 
Adding vinegar on top of the oil and sodium bicarbonate will cause an almost lava lamp type 
reaction, the vinegar will sink to the bottom (sometimes this needs a little encouragement with the 
pipette), and the resulting carbon dioxide will push its way to the surface. 
 

Possible Questions / Suggestions for Discussion 

 
Discuss their findings; did all pupils get the same results, why? 
 
Which combination do they think will make the best potion for Franks festival, why? 
 
Could the pupils provide Frank with asset of instructions for Frank to repeat their work. 
 
Could the pupils write the next chapter of Franks story? 
 
Did any of the pupils get their beakers and test tubes mixed up and need to guess what mixtures 
they were using/observing? What could they do to make sure this doesn’t happen again? In 
science labs all containers, be they beakers, test tubes or other laboratory equipment are labelled 
before use! 
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WORKSHEETS 

 

 

The following pages contain the 
worksheets for this science box, they can 
be photocopied or, for editable versions, 
please contact West Suffolk College. 
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WORKSHEET 1: 

Name……………………………………………………………. 

Can you connect the piece of laboratory equipment and 
its name?   

beaker 

pipette 

test tube rack test tube 

spatula 
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WORKSHEET 2: 

Name……………………………………………………………. 

Can you label each piece of laboratory equipment?  

……………………. 

……………………. 

……………………. 

……………………. 

……………………. 
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HOW THIS ACTIVITY MEETS THE NATIONAL CURRICULUM  

(highlighting indicates criteria met by activity) 
  

Working Scientifically  

Statutory requirements during years 1 and 2, pupils should be 
taught to use the following practical methods, processes and skills….                                                                                        

 asking simple questions and recognising that they can be 
answered in different ways 

 observing closely, using simple equipment 
 performing simple tests 
 identifying and classifying 
 using observations and ideas to suggest answers to questions 
 gathering and recording data to help in answering questions 

Notes and guidance (non-statutory) pupils in years 1 and 2 
should…… 
 explore the world around them and raise their own questions.  
 use simple features to compare objects, materials and living 

things  
 decide how to sort and group the above,  
 observe changes over time,  
 begin to notice patterns and relationships.  
 ask people questions and use simple secondary sources to find 

answers 
 use simple measurements and equipment 
 gather data, 
 carry out simple tests,  
 record simple data,  
 talk about what they have found out and how they found it out.  
 record and communicate their findings in a range of ways  
 begin to use simple scientific language 
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YOUR FEEDBACK  

Please provide details of how you have used this 
science box that you feel other schools may find 
useful, such as details of the class demographic 
(eg. class size, EAL, SEN) as well as a lesson 
plan, anonymised photographs or samples of 
pupil’s work. 

Please also let us know how we can improve this 
science box, or any ideas you may have for 
additional activities. 
 

WHAT TO DO WHEN YOU HAVE FINISHED WITH 
THIS SCIENCE BOX 

 All boxes need to be returned to West Suffolk 
College.  

 Inside the lid you will find details of which items 
need to be returned (opened consumables and 
playdoh do not).  

 Please ensure all items are dry before returning 
to the box. 

 West Suffolk College will let you know the 
collection date. 


