Extension for Buckets of Thinking
The problem can be opened out to much greater things that will also appeal to older, more able or simply "motivated pupils".

This can be done by asking some simple questions of the pupils.

"What other arrangements of buckets can you come up with as well as two or three statements that will challenge someone else to know what your arrangement of buckets is?" (keeping the rule that there's a different amount in each as whole litres and 5 litres is the maximum).

A response by the pupils, to this, might go as follows;

A new arrangement could be:-

The Red has 3 litres, the Blue 4 litres and the Yellow 5 litres

Suggested statements

1/ "You cannot fit Red nor Blue into the Yellow" [greater than 5]

So on hearing that statement the challenged pupil could try

Y as 1 [No because 2, 3, or 4 could go with that]

Y as 2 [Yes then R & B could be 4 & 5]

Y as 3 [Yes again R & B could be 4 & 5]

Y as 4 [Yes now R & B could be any two out of 2, 3 or 5]

Y as 5 [Yes now R & B could be any two out of 1, 2, 3 or 4]

The challenged pupil left with 9 possibilities. So the questioner would have to think of another good statement.

Maybe,

2/ "Red, Blue and Yellow go up in equal steps"

So on hearing that statement the challenged pupil could try

R=1, B=2, Y=3[No because it doesn't match Statement 1]

R=2, B=3, Y=4 [Yes 2+4 and 3+4 are greater than 5]

R=3, B=4, Y=5[Yes 3+5 and 4+5 are greater than 5]

The challenged pupil has two possibilities.

OR the challenger may come up with a different second statement:

2/ "Blue can be poured into the Red"

So on hearing that statement, the challenged pupil could try

R & B are 1 & 2 in either order [Yes agrees with statement 1 also,Y=5]

R & B are 1 & 3 in either order [Yes agrees with statement 1 also,Y=5]

R & B are 1 & 4 in either order [Yes agrees with statement 1 also,Y=5]

R & B are 2 & 3 in either order [Yes agrees with statement 1 also,Y=4 or5]

The challenged pupil has eight possibilities.

BUT perhaps the challenger has to come up with a statement like;

2/ "Red is half of Yellow" so that there is now only one correct answer.

What a lot of really good thinking has had to happen! Activities opened out like this give both opportunities and encouragement for such thinking to take place.

To extend for the very able or older pupils further questions could be asked as follows;

A/ Keeping just the rules that 5 litres is the maximum and that all three contain different amounts, what possibilities are there?

B/ Repeat A/ above but what if it were for FOUR buckets?

C/ Repeat A/ above but change the maximum number of litres.

D/ What about the many possibilities when the number of buckets and the number of litres are both changed?

This could lead to a table like this;
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This then can be used to introduce more ideas about combinations and Pascal's Triangle
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The questions that have been asked to open out this simple activity are often transferable to other activities that seem so simple at first. Have a go!

