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Why does climate change? (Part 1 of 2): Teacher Notes and Activity 

Instructions 

‘Geological’ Time activity instructions 

You will need: 

• A piece of string 10 metres long 

• A piece of string 20 centimetres long 

• A calculator 

Time in our everyday lives is usually measured in minutes and hours e.g., the bus is due in 10 

minutes. Sometimes we think in timescales of months e.g., the concert in two months' time. 

Geological timescales are quite different and measured in thousands and millions of years. This 

activity illustrates the concept of time: 

• Ask five students to hold the 10-metre piece of string at its full length. The students should 

be distributed evenly along the string about every 2 metres. It doesn’t have to be straight 

but should be held taut. You could arrange the students around the walls of the room 

• Now ask one student to hold the 20-centimetre piece of string 

• The 10-metre length of string represents the last 10,000 years (the time since the end of the 

last ice age). At this scale 1 millimetre is equivalent to one year 

• The 20-centimetre piece of string represents the last 200 years, or about the time since the 

start of the industrial revolution 

• As an additional activity, ask the students to mark significant moments in history on the 

string e.g., the Norman invasion (1066 CE), the construction of the pyramids (c.2500 BCE), 

etc. 

• The relevance of choosing this particular timescale will become apparent later in the 

workshop. The levels of carbon dioxide in the atmosphere remained almost constant for the 

past 10,000 years but have only begun increasing during the last 200 years 

On this scale (1mm equivalent to one year) what length of string would you need to represent one 

million years? 

Answer: 1km 

The Earth is estimated to be around 4.5 billion years old (4.5 x 109). Using the same scale how long 

would the string be to represent this length of time? 

Answer: 4,500km. The distance between London and Quebec, Canada is almost 5,000km 
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Measuring carbon dioxide notes (corresponds to Section 2 of Student Workbook) 

• Figure 1 shows the results for direct measurement of the air. 

• Figure 2 is a combination of direct air measurement and proxy ice core data and shows that 

the rise in atmospheric CO2 coincides with the start of the industrial revolution. 

• Figure 3 shows the long-term stability of atmospheric CO2 over the last 10,000 years, and 

that the recent rise is very fast and reaching unprecedented level on this timescale 

The graph that students plot should look something like the graph shown below: 

 

 

 

 

 

 

 

 

 

 

Note: remember that the graph is showing the change in the rate at which the level of carbon 

dioxide is changing. Therefore a diagonal line means an increase that is accelerating. If levels of 

carbon dioxide were rising at the same rate each year (that is, not accelerating), then the graph 

would plot as a horizontal line. 

 

 

 

 

  

0

5

10

15

20

25

30

1960-1970 1970-1980 1980-1990 1990-2000 2000-2010 2010-2020

Rate of increase in CO2 ppm



 
 
 

 

3 
 

Carbon dioxide experiment instructions (optional) 

This experiment is an optional activity, which you may can to run if time allows, and if you have 

access to the necessary equipment, which should be readily available in a school Science department 

(aside from the Alka-Seltzer tablet, which would need to be purchased in advance – we recommend 

using your Inspire refreshments budget for this). Clear plastic bottles can also be used in place of the 

conical flasks. The activity can be run in an ordinary classroom, but if you do choose to run this 

experiment, please play close attention to the Health & Safety Notice below; if you are unsure, we 

recommend you seek guidance from your school’s Science department in advance of running this 

activity, particularly if you do not teach a science subject. 

If you choose not to run this optional activity, there is a video embedded into the presentation 

which demonstrates and explains the experiment, which can be played to the group. 

Apparatus 

1. 2x 500ml conical flasks as used in a chemistry lab OR 2x 330–500ml, clear, plastic bottles 

2. 2x rubber bungs with holes in (the hole is for insertion of the thermometer and there should 

be an airtight seal between the bung and thermometer) and two or more strong elastic 

bands. If using the plastic soda bottles make sure the rubber bungs can produce an airtight 

seal between the rubber and the plastic 

3. 2x thermometers with a temperature range approx. 0-100°C. These can either be 

conventional glass type or digital with probe (preferred) 

4. 1x Alka-Seltzer tablet (we recommend using your Inspire refreshments budget to purchase 

these) 

5. Desk lamp fitted with a heat lamp bulb (infrared), of the type used to keep food warm. 

100W is recommended; the maximum recommended wattage of the heat lamp bulb is 

250W 

6. Safety goggles for every person present (see Health & Safety Notice below) 

The thermometer or temperature probe needs to pass through the bung, making an airtight seal. 

Method 

1. Label each flask appropriately e.g. A and B. 

2. Add water to each flask to a level about 3-4cm from the bottom. The water acts as ballast to 

stabilize the bottle and is required to promote the reaction with the Alka-Seltzer tablet. 

Adding water to both flasks sets up identical experimental conditions. 

3. Record the starting temperature of the atmosphere in both flasks, i.e. room temperature. 

4. Place the bung in the control flask which only has air and water in it. 

5. Ensure the bottom of the thermometers or probes are in the air and not the water. 

6. Add one Alka-Seltzer tablet to the second flask (see Note 1 below). 

7. Fit the bung as quickly as possible – the Alka-Seltzer will begin producing carbon dioxide 

straight away. Ensure an airtight fit. 

8. If using a rubber bung, it is recommended strongly to secure this by wrapping 2-3 strong 

elastic bands around the long axis (see Health & Safety Notice below). 

9. Switch on the desk lamp. 
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10. Place each flask next to each other about 40cm (100W bulb) away from the lamp and direct 

the lamp at the flasks such that each is receiving the same amount of light. You may have to 

adjust the position of the flasks as the distribution of heat from these types of bulbs can be 

uneven. This distance cited above is for a 100W bulb. If using a higher wattage e.g. a 

250W, then place the lamp further away (approximately 50 cm). 

11. Wait about 10-15 minutes. 

12. Record the temperature of the atmosphere in each flask and compare with the starting 

temperature. 

You should observe that both flasks will have increased in temperature but the one with the 

extra carbon dioxide will be about 3-7°C warmer, depending upon distance from the lamp and 

wattage of the bulb. 

Health and Safety Notice  

1. The heat lamp bulb can get very warm when switched on – avoid contact. 

2. The flask with Alka-Seltzer tablet can generate high gas pressures. If using a rubber bung, it 

is recommended strongly to secure this in place with 2-3 rubber bands wrapped over the 

long axis of the flask, to avoid the bung flying off unexpectedly. 

3. The gas pressure inside the flask will increase with temperature. Therefore, if using a higher 

wattage bulb that generates more heat it is advisable to place the lamp further from the two 

flasks. Using a plastic bottle allows some of the gas pressure to be adsorbed in the semi-rigid 

material. The purpose of the experiment is only to illustrate that the flask with extra CO2 will 

heat up more. A maximum internal temperature of about 45°C in either flask is 

recommended. You may want to try the experiment beforehand to get an idea of the 

optimal distance of the lamp for the equipment you will be using. 

4. All pupils and staff should wear suitable eye protection (safety goggles which should be 

readily available from your school Science department). 

Note 

1. You may observe a small temperature increase immediately after adding the Alka-Seltzer 

tablet. This is because the reaction is slightly exothermic. However, after 15 minutes the 

flask will reach equilibrium with its surroundings and any temperature difference will be 

because of the extra carbon dioxide inside the flask. 


