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SCIENCE KITS MANUAL (older kit)  
 
General instructions:  

Welcome! This kit is jam-packed with many cool experiments to help you embark on your 

journey to become a scientist. Your kit is organized by experiments in paper bags. Follow 

the instructions in this manual for each experiment and make sure to ask for help from your 

parents. Enjoy, have fun, and stay safe!  

 

Safety Rules:  

● For safety wear safety goggles 

● Wash hands with soap before and after doing the experiment.  

● Do not eat anything in the science kits  

● Most importantly: have fun :) 

 

CONFUSED? Watch a video where we go through the steps:  

https://drive.google.com/drive/folders/1iL573toeqKjRXHVM3NwfdSWWUQ14xtnn?usp

=sharing 

 

Use the wooden spoon provided (2) to measure 1 tsp.  

Do not throw away the plastic cups after an experiment. They are to be reused. Please wash 

and clean them between experiments.  

 

We do not provide these items:  

● Vegetable oil  

● Water 

● Fruit 

● Salt 

● Dish Soap

 

 

Exp1: Constructing a terrarium 
Description/Summary: Have you ever wondered how you can grow plants in a sealed jar? 

How can a plant grow without us watering it every day? Let’s learn by creating a terrarium! In 

this experiment, we will be planting seeds in a sealed jar and learning about ecosystems. 

 

Materials: 

● Large mason jar (1 L)  

● Rocks  

● Potting soil (1 cup) 

● Grass seeds  

● Water

 

Procedure: 

1. Use the 1 L mason jar and add all the rocks into the bottom. 

2. Add most of the potting soil into the mason jar. Save a little bit of the soil to lightly 

cover the seeds later. 

3. Sprinkle the grass seeds evenly on top of the soil.  

4. Add remaining potting soil evenly on top of the grass seeds.  

5. Pour ½ a cup of water onto the soil. 

6. Close the lid of the Mason jar  

https://drive.google.com/drive/folders/1iL573toeqKjRXHVM3NwfdSWWUQ14xtnn?usp=sharing
https://drive.google.com/drive/folders/1iL573toeqKjRXHVM3NwfdSWWUQ14xtnn?usp=sharing
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7. Keep the terrarium near a window in bright light, but not in direct sunlight. Rotate the 

terrarium regularly so that plants don’t grow in one direction. 

What’s happening? 

Terrariums are closed containers; they keep the water vapour from escaping into the 

environment. When the water vapour encounters the glass walls of the mason jar, it 

condenses (forms into a liquid) and drips back down into the soil, allowing the cycle to start 

again.  

 

Why does it matter? 

A terrarium is a small ecosystem. Ecosystem is the word for the interactions between a 

group of organisms living in the same place and the resources that support them. The main 

living organisms in a terrarium are the plants and the microorganisms in the soil. The 

resources supporting the terrarium ecosystem are light, water and soil. Everything in the 

ecosystem works together to produce what is needed for all the living organisms in it to 

survive. An ecosystem, like a terrarium, could be sealed up and still survive because 

everything in the ecosystem works together. As in any ecosystem on Earth, the terrarium is 

completely sustainable.  

 

Exp2: Growing crystals 
Description/Summary: Ever wondered how to grow beautiful crystals? In this experiment, 

we will learn about the power of recrystallization to make sugar crystals!  

 

Materials: 

● 20 cm of piece of string 

● A paper clip  

● 1 cup of water 

● Bag of sugar (2 cup)  

● Small mason jar (500ml)  

● Popsicle stick 

● Food coloring

 

Procedure: 

1. Tie one end of the 20 cm string to the middle of the popsicle stick. 
2. Tie the other end of the 20 cm string around the paper clip to act as a weight. 
3. For practice: lay the popsicle stick across the top of the 500ml mason jar so that the 

string hangs down the middle of the jar. Make sure the string and paper clip do not 
touch the bottom of the jar or the sides. Roll the string around the pencil if the paper 
clip is touching the bottom to shorten the string. The string will act as a seed for the 
crystal. Now that the string and pencil are ready remove them from the jar and set 
them aside. 

4. This next part requires hot water so please get an adult’s help. 
5. The adult should pour the water into a pot/pan and bring it to boil. 
6. Add 1/4 cup of sugar to the boiling water, stir it until it dissolves.  
7. Repeat step 6 until all of the sugar (2 cups) has been dissolved. This will take time 

and patience and it will take longer for the sugar to dissolve each time. Be sure you 
don’t give up too soon. You are making a “supersaturated solution!” 

8. Have your adult helper carefully pour the hot sugar solution into the jar and fill it 
almost all of the way to the top.  

9. Use your food colouring and add 2 drops into the sugar solution and stir. 
10. Put your popsicle stick back on top and lower the bead or paperclip back inside of the 

jar, just like you practiced in step 3. 
11. Allow the jar to cool and put it someplace where it will not be disturbed. 
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12. Now wait. Check on it everyday to see the crystals start to grow, but be very careful 
not to disturb it. The longer you wait the bigger it will get. You can also place a coffee 
filter or paper towel over the jar so nothing falls in. 

What’s happening? 

When you mixed the water and sugar you made a SUPERSATURATED SOLUTION. This 

means that the water could only hold the sugar if both were very hot. As the water cools the 

sugar “comes out” of the solution back into sugar crystals on your string. The string and 

paper clip act as a “seed” that they start to grow on. This is called recrystallization.  

 

Exp3: Lava lamps 
Description/Summary: Have you ever seen a lava lamp in person? Did you ever wonder 

how it worked or how it was made? Well, with a little bit of oil, water, food colouring and 

tablets, we can make one in a jiffy! 

 

Materials: 

● 1 clean plastic cup 

● Water (1/4 of a cup)  

● 2 Alka seltzer tablets 

● Food coloring  

● Vegetable oil (3/4 of a cup) - not 

provided 

 

Procedure: 

1. Fill the plastic cup up about 1/4th with water. 

2. Pour the vegetable oil into the same plastic cup.  

3. Wait a couple of seconds for the oil and water to separate. Is the oil or the water on 

the top layer?  

4. Add a few drops of food coloring. Watch as the color sinks through the oil. Did your 

drops of color mix with the water immediately or float in between for a few minutes? 

5. Drop your fizzy tablets into the cup. Get ready … here come the bubbly blobs! 

6. You can even get a flashlight, turn off the lights and drop in another alka seltzer 

tablet. This time shine the flashlight through the lava lamp while the blobs are 

bubbling! 

What’s happening? 

The oil floats on top of the water because it is less dense than water. Density is the amount 

of matter/mass there is of an object/substance in a particular amount of space. An example 

of a dense object is a rock since it is very compact and dense. An example of an object that 

is not dense is a feather because it can take up a lot of space but has a low mass. The food 

coloring has the same density as the water so it sinks through the oil and mixes with the 

water. When you add the tablet it sinks to the bottom then starts to dissolve. As it dissolves it 

makes gas called carbon dioxide. Gas is less dense than water so it floats to the top. The air 

bubbles bring some colored water with them to the top. When the air comes out of the 

colored water blob, the water gets heavy again and sinks. It does this over and over again 

until the tablet is completely dissolved. 

 

Exp4: What is white light? 
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Description/Summary: Have you ever wondered what would happen if we spin all of the 

colours of the rainbow or thought about what white light is? In this experiment, we’ll be 

colouring a wheel with different colours of the rainbow and then spinning it on string to see 

what happens!  

 

Materials: 

● Coloured markers 

● Circle/wheel made of bristol board 

● 1 m of string 

 

Procedure: 

1. Using the coloring markers, colour the triangles on the wheel using the colours: red, 

orange, yellow, green blue, and violet. (Try to pick the shades closest to the colours 

in the rainbow)  

2. Thread the string through each hole and tie the ends of the string together. 

3. Pull the wheel so that it is in the middle of the string. 

4. Holding the two ends of the string with at least 2 fingers, swing the circle towards you 

20 times so that the string is twisting. 

5. Pull your hands apart. The wheel should spin quickly. Move your hands closer 

together and the string should twist up again. Repeat until you have a good rhythm 

(this may take a few tries; when it is working, it makes a whirring sound) 

6. Look at the spinning wheel. What colour(s) do you see? 

 

What’s Happening? 

Natural light is made up of many different colours. If we slow this light down by making it 

pass through a prism (or water droplets in the case of a rainbow) it will break up into different 

colours. The opposite is also true when we have separate colours and make them travel 

together quickly - our eyes will see them as one colour. If we used all the colours of the 

rainbow on our wheel and made it spin really fast, it would appear as white. 

 

Why Does It Matter? 

We see the world in a wide range of colours. We see different colours because each object 

can absorb and reflect light in different ways. These colours can be organized into a visible 

spectrum – the range of colours that our eyes can see. The colours on the spectrum are red, 

orange, yellow, green, blue, indigo, and violet (the rainbow!). A rainbow forms because when 

rain is falling, light from the sun bends as it passes through all the water. Although light from 

the sun may appear as white, as a result of this bending motion, we can see the sun’s true 

colours. 

 

Exp5: What are the effects of acid rain on rocks 

Description/Summary: Can rocks withstand the effects of acids? In this experiment, we 

challenge the strength of limestone (a type of rock) with the strength of vinegar (an acid). 

Will rocks win the battle or succumb to the vinegar? Let’s find out!  

 

Materials: 

● Chalk  

● 1 plastic cup 
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● ⅓ cup of vinegar 

 

Procedure: 

1. Break chalk into approximately 1/2 cm pieces. 

2. Crush each 1/2 cm piece of chalk into smaller pieces, keeping each crushed 1/2 cm 

portion separate from each other. 

3. Grab a plastic cup and pour ⅓ cup of vinegar into the plastic cup. 

4. Add one crushed 1/2 cm piece of chalk to the container and observe the changes 

that take place. 

5. Add another piece of chalk to the container. 

6. Continue to add chalk until you do not see any more changes taking place. 

What’s Happening? 

An acid is a substance that typically has a sour taste. An example of something acidic is 

lemon juice. A base is a substance that is the opposite of an acid. Bases usually have a 

bitter taste such as baking soda. When the chalk (which is made of a base called calcium 

carbonate) is added to an acid like vinegar, a chemical reaction occurs. This reaction is 

called a neutralization reaction and occurs when an acid and a base are combined. 

 

During the reaction, a gas is produced. The gas is carbon dioxide and can be seen as 

bubbles in the vinegar. When the chalk is crushed before being added to the vinegar, the 

reaction will take place faster. If you keep adding more chalk, eventually you will notice that 

the bubbles stop forming. This shows that all the acid in the vinegar has been used up and 

the remaining liquid is now neutralized, meaning no further reaction is taking place. The solid 

chalk seems to disappear because it has been changed into another substance that has 

dissolved in the remaining liquid. 

 

This neutralization reaction occurs naturally in the environment when weak acids in rain 

react with limestone and other rocks, resulting in erosion (the wearing away of rock). This 

reaction occurs very slowly and the effects are not normally seen for hundreds or even 

thousands of years. Acid rain is formed when certain pollutants dissolve in rain creating 

stronger acids. Limestone and marble are composed of calcium carbonate, the same 

material as chalk, and are commonly used for constructing buildings and statues. Rain that 

is too acidic will “eat away” at these structures very quickly, the same way the vinegar ate 

away at the chalk. 

 

Why Does It Matter? 

Acid rain erosion of limestone and marble can result in a loss of artwork (outdoor statues, 

monuments, plaques, etc) that cannot be recovered. Destruction of ecosystems like lakes 

and rivers can occur when they become too acidic, which can result in fish and other water-

dwelling creatures not surviving, and no longer being a food source for birds and other 

animals. 

 

Exp6: Is it a pure compound or a mixture?  
Description/Summary: Do you know how scientists can tell if a compound is made up of 1 

thing or multiple things? In this experiment, we will be seeing what ink(s) are combined to 
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create a specific colour of a marker. This will help show us if the marker is made of a pure 

compound or a mixture! 

 

Materials: 

● 1 coffee filter strip (an extra coffee filter strip was provided as a spare) 

● 70% isopropyl alcohol (use the smaller bottle filled with ~30 ml) 

● 1 plastic cup 

● Coloured markers 

 

Procedure: 

1. Choose any colour from the pack of markers. 

2. Draw a small dot with the marker in the middle 

of the line on the coffee filter strip.  

3. Pour the 70% isopropyl alcohol into the plastic 

cup to cover the bottom surface of the cup. 

Make sure that the isopropyl alcohol is high 

enough to touch the bottom of the coffee filter 

but will not touch the drawn dot. 

4. Place the coffee filter strip into the cup with the flat part touching the bottom of the 

cup. 

5. Wait and see what happens! 

6. When ⅔ of the coffee filter strip is wet, remove the strip and let it air dry. 

7. Inspect the coffee filter strip to see if there is one or multiple spots. 

 

What’s Happening? 

A pure substance is made up of only 1 compound that cannot be 

separated. A mixture is made up of multiple pure substances. If there is 

only 1 spot on the strip, it means the marker is made of a pure 

substance. If multiple spots appear, it means that the marker is made up 

of multiple inks to create that specific colour (a mixture). This experiment 

uses a technique called chromatography, which is a method that 

scientists use to separate mixtures. Each substance in a mixture moves 

up the strip at different speeds, which causes multiple spots to appear 

and allows us to see how many substances are in the mixture. How do 

the substances move up the strip in chromatography? That’s the role of the isopropyl 

alcohol! It acts almost like a mover and as it climbs up the strip, it also helps to carry the 

different substances.  

 

Why Does It Matter? 

Being able to tell if something is a mixture or a pure substance is very important in science 

since it can give us clues to help us understand what we are studying. For example, in 

chemistry, scientists use chromatography to see if a reaction has 1 compound or multiple 

compounds in it. They need this information to tell if the reaction worked or if it needs more 

time. 

 

Exp7: pH Levels 

Description/Summary: What’s an acid and what’s a base? Today we’re going to explore 
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common liquids found in our kitchen and determine if they’re an acid or a base.  

 

Materials: 

● 5 cups  

● Alkacid litmus paper (8 strips)  

● Vinegar (100ml)  

● Cream of Tartar (1 tsp)  

● Baking soda (1 tsp)  

● Alka seltzer tablet (2 tablets)  

● Tums (1)  

● Water

 

Procedure: 

1. Place 6 cups on a counter and label them 1 through 5. 

2. Fill all cups with 5 tsp of water each using the wooden spoon. 

3. Add 20ml of vinegar to cup #1. Mix. 

4. Add 1 tsp of Cream of Tartar to cup #2. Mix. 

5. Add 1 tsp of baking soda to cup #3. Mix. 

6. Add 1 alka seltzer tablet to cup #4. Mix. 

7. Add 1 Tum into cup #5. Mix. 

8. Dip one green litmus paper into each cup. 

9. Observe the color change. 

 

What’s happening? 

pH is a measure of how acidic or basic a solution is. It ranges from 0-14. 0 is very acidic, 7 is 

neutral, and 14 is very basic. Different amounts of acids and bases in solutions will produce 

a different color when exposed to an indicator. Litmus paper is an indicator that shows a 

variety of colours across a wide range of pH. The indicator will turn red in the presence of an 

acid, blue in the presence of a base and green in the presence of a neutral solution. Vinegar 

and cream of tartar are acids; baking soda, Tums, and alka seltzer are bases; water is 

neutral.  

 

Why does it matter? 

Many common household substances are acids or bases, as are many of the foods we eat. 

In foods, the amount of acid/base affects the taste of the food, including which foods taste 

good together. Foods that taste sour contain acids; those that taste bitter often contain 

bases. Many household cleaners, soaps, shampoo, laundry cleaners, bleach, etc., are 

bases. Many people think acids are more dangerous than bases, while in fact both are 

equally as hazardous when in concentrated form.  

 

Exp8: Fruit DNA Extraction! 
Description/Summary: Ever wondered what DNA looks like? In this experiment we will be 

extracting DNA from fruit!  

 

Materials: 

● Fruit (banana, strawberry, or kiwi) 

(not provided) 

● ½ cup of water 

● 100 ml of 70% isopropyl alcohol 

(Use the large bottle) 

●  ½ tsp of table salt (not provided) 

● 2 tsp of dish soap (not provided) 

● Plastic bag 

● Coffee filter 

● Wooden skewer  

● Wooden spoon 

● Plastic cups
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Procedure: 

1. Place the large bottle (100 ml) of 70% isopropyl alcohol into the freezer to chill it.  

2. Place either ⅓ of a banana, 2 big strawberries or 1 kiwi into the plastic bag. 

3. Seal the bag and then squish the fruit into a paste. Place the bag aside.  

4. Fill one of the plastic cups with ½ cup of water, 2 tsp of dish soap, and ½ tsp of table 

salt (the wooden spoons provided can measure 1 tsp). 

5. Gently mix the solution with a spoon. Try to avoid creating bubbles. 

6. Pour half of the solution into the plastic bag with the squashed fruit. 

7. Remove the air from the bag and reseal it. 

8. Move the liquid around in the bag and let it sit at room temperature for about 20 mins. 

9. Place the coffee filter over a clean plastic cup and then pour the fruit mixture into it. 

10. Gently squeeze the coffee filter to collect the liquid into the cup. 

11. Take the 70% isopropyl alcohol out of the freezer and slowly pour the entire 

container into the plastic cup with the collected liquid. Try to create a layer of alcohol 

on top of the liquid. 

12. Wait for 3 mins and observe the layer of alcohol. 

13. Use the wooden skewer to collect the DNA (the white string-like substance in the 

solution).  

 

What’s Happening? 

Every living cell contains DNA. This includes cells from animals, bacteria, fungi and plants. 

A membrane composed of lipids (fats) and proteins surrounds each cell. By cutting the fruit 

into very small pieces, the cell membranes are broken open. Mixing the broken cell 

membranes with the extraction solution allows the lipids and proteins to be solubilized (or 

dissolved in the liquid) by the detergent in the soap. When poured through the coffee filter, 

the debris is trapped; however, the solubilized DNA is able to flow through. The baking soda 

acts as a buffering agent that keeps the solution at an optimal pH (degree of acidity or 

basicity) for the DNA. 

The salt, in combination with the isopropanol, precipitates, or pulls out, the DNA from the 

liquid solution since DNA is not soluble in isopropanol. Therefore, the addition of isopropanol 

allows the DNA to be seen by the naked eye. If the DNA was to be placed in water, it would 

seem to disappear because DNA is soluble in water. 

 

Why Does It Matter? 

DNA extraction is an important molecular biology technique. With the advent of new 

extraction techniques, the uses of DNA extraction and sequencing will continue to multiply. 

Currently, a few uses include the following: 

● Genetic fingerprinting: A process that depends on the uniqueness of a person's DNA 

and is used to match a genetic sample with a potential source. This technique is 

used by forensic scientists. 

● Genetic modification: Agricultural companies use DNA extraction to modify the DNA 

of certain plant species. They can modify crops to be more tolerant or resistant to 

certain conditions. For instance, they may modify a grain crop to be resistant to the 

effects of an herbicide (an agent that kills plants) so that the herbicide will only affect 

the weeds. 
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● Medical diagnosis: Certain medical conditions carry specific DNA markers that allow 

scientists to identify the presence or absence of a disease from a DNA sample. 


