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Weather Station Activities – Teacher’s guide 

Soil permeability experiment: 

Objective: Learn how different surfaces affect the speed that water soaks away 

at. 

Overview: The activity involves using a simple ‘permeameter’ to measure how 

quickly water soaks into different surfaces, then comparing the surfaces them 

and discussing how water soaking away faster could change flooding. 

Materials: 

(per group)  

o 2L plastic bottle with flat, parallel sides (empty) 

o Scissors 

o Modelling clay, plasticine etc. 

o  ~2 L jug of water (or 2 x 1 L jug) 

o Stopwatch 

o Ruler 

o Tape  

(per student)  

o Permeability worksheet (attached) 

 

Method: 

To make the permeameter 

1. Cut the top and bottom from the bottle. You should have an open plastic 

cylinder with parallel sides. 

2. Make 3-4 marks with a pen 1 cm from the top edge of the cylinder, then 

using a sheet of paper wrapped around it as a straight edge, make a straight 

level line around the marks. 

3. Roll the plasticine into a snake ~35 cm long. 

To test how fast water soaks away through a surface 

1. In groups of 3 or more, students should 

choose 2-3 outdoor surfaces to test, ideally 

at least one absorbent surface (e.g., grass) 

and one unabsorbant (e.g., solid tarmac). 

2. The group places the permeameter (plastic 

cylinder) on the surface. If the surface is soft 

enough (e.g., soil) the permeameter can be 

gently pushed into it to form a seal. 

Otherwise, the plasticine/modelling clay 

Further activity: 

Students could make 

predictions about which 

of their chosen surfaces 

will allow water to soak 

away the fastest and 

explain why they think 

this. 
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snake can be wrapped around the base and pressed in to seal it. A member 

of the group could hold the permeameter for extra stability. 

3. Another member(s) of the group fills the jug(s) with water. 

4. Group members pour the water from the jug(s) quickly into the 

permeameter to fill it up to the mark at the top. One group member starts 

the stopwatch.  

5. The water should soak away through the ground. Ideally no water should 

escape from the sides of the permeameter, but small leaks may be 

impossible to prevent on uneven surfaces. 

6. Once the water has all drained away the stopwatch is stopped, and the time 

is recorded on the students’ 

permeability worksheet. If all 

the water is not gone after 5 

minutes, the water level at 5 

minutes is recorded on their 

permeability worksheet, and 

the test is stopped. 

7. Students compare the speed 

at which water soaked away 

between different surfaces. 

Why did water soak away 

faster on some surfaces than 

others? Students who made 

predictions can compare the 

results to their predictions. 

The permeability worksheet 

contains questions to guide 

discussion and analysis of the 

students’ results. 

 

  

Further activity: 

Some students may wish to make 

comparisons between sites based on 

the time taken for the permeameter to 

empty. Students confident in maths 

could calculate a drop in water level 

(cm), or a rate of water soaking away 

over time (or infiltration rate): 

Infiltration = water level drop ÷ time 

Further, students could convert the 

water soaking rate from cm/minute to 

mm/hour and compare this number to 

recent rainfall rates from the weather 

station. What would happen if rainfall 

rate was higher than infiltration rate? 

Further activity: 

After the weather station records a high amount of rainfall, students can compare 

the number and size of puddles on the different surfaces they tested and discuss 

how the speed at which water soaks away could affect the puddles. 
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Rain gauge measurements: 

Objective: Learn how rainfall is measured and how it can vary across an area 

Overview: This is a craft activity to make simple rain gauges using a plastic 

bottle and jelly. Gauges can then be spread around the school and later their 

measurements can be compared. 

Materials1:  

o Empty plastic bottle with flat, parallel sides (1 per group) 

o Scissors 

o Jelly (2-3 cubes per group, made up as directed) 

o Masking tape 

o Ruler 

o Weather Diary (Optionally, see below) 

Method1: 

Making the rain gauge (individually, or in groups): 

1. Make up the jelly and allow to cool slightly.  

2. Cut around the plastic bottle about two thirds of the way up. 

3. The bottle needs a flat bottom to be able to measure the rainfall properly. 

Students can pour a few centimetres of jelly into the bottle to create a flat 

bottom, then allow the jelly to set with the bottle stood on a level surface. 

4. Students turn the top part of the bottle upside down and place it inside the 

bottom part, then fix it in place using the tape. 

5. Students make a scale in centimetres on a piece of tape using a ruler, with 

0 cm at the bottom and numbers increasing upwards, then stick it to the 

side of the bottle with the 0 cm mark level with the top of the jelly. 

6. Students or groups choose a location outside to place their rain gauges, 

considering how the location of their rain gauge will influence how much 

rain it collects.  

7. The bottom of the rain gauges may have to be buried in a shallow hole so 

that the top is sticking out of the ground, or otherwise fixed down to stop 

the rain gauge from blowing over on windy days. 

8. Students can check their rain gauges every day at the same time, measure 

the amount of rain collected using the scale, and compare the amount to 

that collected by other rain gauges in the class, then empty the bottle and 

replace the rain gauge. 

 
1 Rain gauge instructions adapted from Met office website: 

https://www.metoffice.gov.uk/weather/learn-about/met-office-for-schools/other-

content/other-resources/weather-station/rain-gauge 
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Extended Activities: 

The class could create a sheet/board on which daily rainfall levels are recorded for all 

groups (and the weather station). This could be represented in a table, or some 

students may want to plot them on a bar chart or line graph.  

There may be rain gauges that are consistently higher or lower than others. Students 

could be encouraged to investigate and discuss how the locations of different rain 

gauges could influence the amount of rain that lands in the gauge, and the accuracy 

of the gauge.  
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Temperature measurements and comparison: 

Objective: Learn how temperature can vary between areas because of the 

local environment and surroundings 

Overview: An investigative activity to take and record temperature 

measurements in different spaces and compare between them (e.g., shade 

vs direct sun). 

Materials:  

o One thermometer per group 

o Temperature worksheet (attached) and/or weather diary (see below) 

Method: 

1. Temperature and wind measurements from the weather station are 

observed by the students. 

2. In groups or individually, students pick pairs of sites which have 

opposing conditions to take temperature measurements (e.g., shade 

under a tree vs. out in an open area, over tarmac vs. over grass) using 

the provided worksheet. They then make predictions about which of the 

sites will be hottest or coolest, while considering how the location and 

its surroundings might change the temperature.  

3. In groups, students visit the chosen sites and take temperature 

measurements there, recording them on their worksheets.  

4. Once all records have been taken, students that wish to can discuss the 

results in class. Some possible prompts for conversation: - 

• Were shaded (from the sun) or unshaded areas warmer? Why? 

• Were sheltered (from the wind) or unsheltered areas warmer? Why? 

• Were green or built-up areas warmer? Why? 

• Which of the temperature results was closest to the results from the 

weather station? Why? 

• In any of the tests, do you think there were other factors influencing 

the results? 

• Which of the above had the biggest effect on temperatures? 

Extended Activities: 

If a map of the school grounds is available, the class could create a temperature map 

of the school by marking hotter areas with red or orange dots, and cooler areas with 

blue dots. With enough measurements, this could allow students to analyse the 

spatial distribution of temperatures, and possibly discuss conclusions about the 

strongest influences on temperature. 
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