
I Wonder Whether the Weather...? Design Challenge 
 
Activity Overview: 
 
We see and experience weather all the time, but have you ever thought about how you 
could measure the weather to know exactly what it was like? In this activity, you’ll put 
your creative skills to the test as you design your very own weather station! You can 
come up with your own designs for different weather-measuring tools or use  the 
examples as inspiration, build your tools from materials you have at home, and get 
ready to start making scientific observations about the weather. 
 
Before we begin, think about these questions: 

- What types of weather do you want to measure? 
- How do you think we can use the properties of air and everyday materials to 

measure the weather? 
 
Materials you can use from home: 

● Empty jars or plastic bottles 
● Cardboard and/or cardstock 
● Straws 
● Skewers 
● Plastic spoons 
● Dixie cups 
● Balloons 
● Fabric 
● Thermometers 
● Cotton balls 
● Rubbing alcohol 
● Water 
● Pushpins 
● Hair or thread 
● Clay, putty or sticky tack 
● Building tools (ruler, tape, glue, scissors) 
● Pencil or other writing utensils 
● Anything else you can think of!  

 
Procedure: 
 

1. Watch the video for this activity. 



The video provides further details and allows you to see some examples of backyard 
weather stations.  
 

2. Pick a location for your backyard weather station.  
Will it be on your back deck? Balcony? Front porch? Make sure this location has some 
shelter for certain weather tools and unsheltered areas for others.  

 
3. Choose your weather tools.  

What kind of weather do you want to measure? Wind? Rain? Temperature? Air 
Pressure? Once you know what types of weather you want to measure you can choose 
the weather tools that are appropriate for your choices. See the Engineering and 
Science Connections section of this handout for more information on different types of 
weather tools.  

 
4. Time to build your weather tools!  

There are examples of different ways to build these weather tools in the activity video, or 
you can design and build your own by thinking about how these weather tools work and 
interact with the environment to measure weather conditions. Use any combination of 
materials around your house to build your weather tools. Make sure you choose your 
building materials wisely and think about how these materials will be affected by the 
weather you are measuring. For example, if you want to use paper or cardboard for one 
of your tools, you’ll need to make sure that you can put it somewhere where it won’t get 
wet or that you can bring it inside when it rains. 
 
Safety Note: If you want to build a thermometer, you will need to use some rubbing 
alcohol. There are detailed instructions for doing this in the Engineering and Science 
Connections section of this handout so that you will be able to do it safely. 
 

5. Place your weather tools outside in your chosen weather station location.  
a. Tools such as barometers or thermometers should be kept under shelter to 

prevent rain from filling them.  
b. Thermometers should also be kept out of the direct sunlight to prevent thermal 

energy from raising your thermometer’s measurement..  
c. Rain Gauges should be kept unsheltered to catch the rain fall and emptied after 

each rainfall.  
d. Wind socks, anenometers and weather vanes should be kept in a location that 

doesn’t block the wind from getting to them.  
 

6. Create a weather journal. 
Use your weather journal to track the weather around your house on a daily basis. A 
simple chart is great for this where you can write down the date and the measurements 
of each weather tool daily.  



7. Track your weather!  
Keep tracking your weather daily to see patterns in the weather conditions in your area. 
Maybe you’ll notice a correlation between the humidity and air pressure or the amount of 
rainfall. Maybe you’ll even start predicting the weather for your family!  

 
Engineering and Science Connections: 
 
Water continuously moves in its various forms through the Earth and atmosphere in a 
process called the water cycle. Rain or snow (also called precipitation) eventually 
becomes part of the liquid water bodies on Earth. Part of this water evaporates into 
water vapour (steam) and condenses to form clouds in the atmosphere. As excess 
water vapour condenses, more precipitation falls, and the cycle begins again. We can 
use a rain gauge, usually some sort of open container with vertical reference points, to 
measure the amount of precipitation that falls. 
 
Humidity is the concentration of water vapour in the air, or the amount of water vapour 
in a given amount of air. Changes in humidity can be caused by the water cycle and 
changes in temperature. We can use a hygrometer to measure the change in humidity. 
Some hygrometers measure humidity by looking at the temperature difference between 
a damp thermometer and a dry thermometer. Other hygrometers use a coiled-up piece 
of hair or thread that relaxes as the humidity increases and contracts as the humidity 
decreases. 
 
Even though we can’t really see air, it still has a weight, and the weight of the air on top 
of us produces air pressure (also called atmospheric pressure). Air pressure can 
change as a reaction to changing temperatures and changing amounts of the different 
gasses that make up our air. We can use materials that change a lot based on air (e.g. 
water-based liquids, balloons, etc.) to make a barometer and measure the change in 
air pressure. 
 
We feel wind because of differences in atmospheric pressure. Air tends to move from 
high-pressure areas to low-pressure areas, resulting in winds of different speeds 
(depending on the difference between the high and low pressure) as it moves. Wind can 
also be affected by natural bodies (lakes, mountains, etc.), the Earth’s rotation, and the 
force of friction near the Earth’s surface. A short, stronger burst of wind is called a gust. 
We can use an anemometer (and some math) to measure the speed of wind and gusts 
as it spins in the wind, and we can use a weather vane (sometimes called a wind sock) 
to point out the direction the wind is blowing as it pivots. 
 



We feel differences in temperature because of changing amounts of thermal (heat) 
energy in the air. A thermometer can measure the differences in temperature based on 
how different materials change their volume (how much space they take up) based on 
the temperature. If you want to build your own thermometer, follow these instructions:  

1. Find an empty bottle with a small opening and fill it about a quarter of the way full 
with water. Then, add rubbing alcohol until the bottle is about half full (there 
should be an equal amount of water and rubbing alcohol in the bottle). You can 
also add a few drops of food colouring. 

2. Mould some plasticine (or clay/sticky tack/putty/etc.) into a ball large enough to 
cover the opening of the bottle. Press a straw through the centre of the plasticine 
so it is stuck in the ball and make sure there is no plasticine left in the straw..  

3. Place the straw in the bottle so that the straw is in the liquid, but not touching the 
bottom of the bottle. Seal the hole around the straw in the top of the bottle with 
the plasticine so that it is airtight.  

4. The liquid will rise up the straw as the temperature increases and fall down the 
straw as the temperature decreases. Use a ruler on the outside of the bottle to 
keep track of the differences in temperature.  

 
Meteorologists measure current weather conditions and collect data to find patterns 
over time and predict future weather. They also track how large weather events (rain, 
tornadoes, tropical storms, etc.) move and try to predict where (and how) they will move 
and which areas will be affected. 
 
Extensions: 
 
Once you’ve built your weather station and you’ve started making observations, look at 
the data you’ve collected and see if you can start making predictions, or forecasts, of 
what the weather might be like in the future. For example, if it’s rained a few times and 
you notice that the temperature was much lower and the wind was much faster on all 
the days with rain, you might predict that it will be a colder, windier day the next time it 
rains. Keep track of all the predictions you make, and see if they’re right! 
 
You’re using your tools to make observations about the weather, but what do those 
observations mean? Does a big change in your tools mean that there was an equally 
big change in the weather? Let’s find out. You may live near a meteorologist’s station 
that publishes their data, or you may be able to use sensors on a cell phone to get a 
very precise measurement of some weather data. When you see a significant change in 
your weather tools, you can use one of these sources to get a numerical measurement 



of the weather for that day, and mark it on the tool. As you continue to do this, you will 
be able to use your tools to give a numeric estimate of the weather conditions.  


