Evaporation, Boiling and Bubbles – The questions used during the formal research phases (In the UK, Finland and Colombia.)

Questions used in the study and the percentage ‘correct’ responses given in the main study (N=52) and the pilot (N=13). (figures given here are for the UK samples)The annotations after the question are indicative of the answers considered ‘correct’ by the author. You may still feel that the ‘correct answer’ to Q6.4 is controversial or perhaps even ‘wrong’?

	
	Question
	Main Study
	Pilot

Study

	1.1
	Where have the liquids gone? (‘evaporated’, ‘vaporised’ and/or ‘into the air’ were accepted)
	100
	100

	1.2
	Explain why more hexane evaporated than water. (‘More volatile’ or ‘lower boiling-point’ accepted  - many included a brief kinetic explanation.)
	92
	92

	1.3a
	Which molecules are larger? (Hexane.)
	94
	   68

	1.3b

	Which
do you think should escape faster? (Water. Hexane was accepted if there was an explanation in terms of H-bonding between water molecules.)
	58
	

	1.4
	How does the temperature of a liquid change when evaporation takes place? (Temperature falls / liquid cools.)
	31
	46

	2.1
	What effects do the bubbles of air have on the evaporation of hexane? (Increase rate of evaporation – due to increase of surface area / prevention of re-condensation.)
	75
	84

	2.2
	Is the hexane boiling?
(No.)
	73
	100

	2.3
	Why does the water freeze? (Because of cooling to below its freezing point caused by evaporation of hexane.)
	73
	92

	2.4
	Where does the condensation on the outside of the beaker come from? (From the condensation of water vapour from the air.)
	87
	100

	2.5
	Would it still appear if there were no water on the wood? (Yes.)
	92
	84

	3.1
	Sketch a graph of the way the temperature changes. (A steady rise with time followed by a plateau – probably marked 100oC.)
	92
	100

	3.2
	What do you think is in the very small bubbles you see at first? (Air / Oxygen: Nitrogen with water vapour.)
	60
	77

	3.3
	What is in the big bubbles you see when the water is boiling? (Water vapour / steam. Air NOT acceptable.)
	50
	46

	3.4
	Where does the condensation on the outside of the beaker come from? (Water vapour formed by combustion of hydrocarbon gas in the flame.)
	79
	n/a

	3.5
	What do you think is the cause of bubbles from the side of the beaker? (An imperfection in the glass acting as a nucleation site for bubbles.)
	37
	92

	4.1a
	Is the water hot?  (No.)
	92
	 

	4.1b
	Is it boiling? (Yes.)
	73
	

	4.2
	What is in the large bubbles?
(Water vapour / steam. Air NOT acceptable.)
	45
	38

	4.3
	How does the temperature of the water change? (Cools as boiling proceeds.)
	31
	38

	5.1
	Would this still work if a small bubble of air were not left in the
syringe? (Yes.)
	38
	23

	5.2
	What change of temperature – if any –would you expect as the plunger moves up/down? (Cools as plunger moves up.)
	29
	53

	6.1
	What gas is mainly involved? (Carbon Dioxide.)
	100
	100

	6.2a
	Is pressure the same before shaking?
(Yes.)
	98
	100

	6.2b
	Is pressure the same after shaking (one of the cans.)? (Yes.) (There is a minuscule rise in temperature as energy is dissipated within the liquid but this is insufficient to cause an appreciable change in pressure.)
	18
	0

	6.3
	Why does shaking make so much difference to the result when opening? (Small bubbles are distributed in the liquid by shaking. These act as nuclei and allow many bubbles to grow within the body of the liquid when the can is opened, thus ejecting much some of the contents.)
	8
	0

	6.4
	Is the fizzing cola boiling? (Yes.)
	4
	n/a
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