Smith’s Year 7 Class Loughborough High School
The class were given the task to think about for homework without being shown the three possible methods.  Between them they came up with the following possible methods:

1.  Trial and error using cut out squares to scale

2. Jessica Jackson tried to use algebra with the 1cm2 being “a” and then the 4cm2 being 4a (should have been 16a)etc

3. Add all the areas together to find out the area of the rectangle then work out which rectangles fit this.

4. Start with the biggest square in the top corner and then the second biggest etc.

Some of the girls, Shivani Patel, Rebecca Jacob, Rhea Suribhatla,  Shreeya Thakrar and Saloni Tyagi managed to solve it on their own.  Shivani and Rebecca used the area method whilst the others used squares cut to scale and then used trial and improvement.
We then considered the three methods shown and decided compared them to decide which was the best and why. The answers as follows:-
Shivani Patel
 

Anna's solution was good because she drew the squares out so that she could see exactly the amount of space that was left between each square, when they were put together (incorrectly), and also she could get exactly the right measurements. It was bad because either you would have to keep on drawing it over and over again or, keep on rubbing it out and drawing it on top to experiment with the different sized squares.
 

Brendan's solution was good because he cut squares out and placed them side by side and unlike Anna's solution, he could move them around without having to draw it out. It was bad because you would to use a lot of paper and measure it out accurately before cutting the squares out, and only then could you try to work out the dimensions of the rectangle, this is very time consuming. If you were in an exam, you wouldn't have this much time or paper, so you would have to do it mathematically.
 

Chandra's solution was good because she worked it out mathematically, therefore it was faster and different to Anna's and Brendan's solution, which would have taken longer and required more effort. I think that there isn't anything particularly bad about this method although it requires a lot of thought and you need to be able to visualise what you are doing in your head.
 

I think that Chandra's method is the best because it is most mathematical and faster way of arriving at the answer efficiently.
Cara Bond
I think the solution where you cut out the pieces of paper to scale and fit them together works nicely with the solution Shivani came up with (using area) because you work it out first and then you have an idea of how the rectangle will look so you can start to have a go at trial and improvement.

Sara Boyd

I found three solutions to make a rectangle out of lots of squares and here they are.

The problem is fit the squares 1x1,4x4,8x8,9x9,10x10,14x14,15x15,18x18 together with no gaps to create a rectangle. The first way to solve the dilemma is to draw the squares out on paper and keep drawing the squares out until you found the answer however that is not quick and is just trial and error.

The second is to draw the squares out again but cut them out. Then have a bit of a mix about changing the position until you create a rectangle with no gaps and opposite sides the same length but once again it is trial and error.

The last and most efficient way is to take the length of one side, so for this all the lengths will be 1,4,8,9,10,14,15 and 18 you then times it by itself for example 1x1=1, 4x4=16 and 8x8=64 e.g. you then add the final answers together which gives you 1056 you then find the factors of this which are 32, 33 you then try to see if that works and it does for if you place the square 18x18 in the top left corner and you place the 15x15 next to that to create the dimension of 33 and then place the 14x14 next to the 18x18 on the other side and then place the others in a position to fill in the gaps.

The last solution is my favourite one because it is the easiest quickest version. 

Rebecca Jacob

I think that Chandra’s method is the best as it is more mathematical. The others will work but not straight away, you have to compromise a lot to get a final solution. In Chandra’s method we sum the areas of each square together making the final rectangle’s area. He then finds factors of this number that will work. He finds that the only pair of factors that work are 33 and 32, these are the lengths of the sides of the rectangle. He can then use part of the method that Anna used: Start with the biggest number in the corner. 

So: 

18cm² in the corner- it can be used for both sides

32cm² -18cm² = 14cm² (one side)

33cm² -18cm² = 15cm² (another side)

After this the other squares can be fitted in.

This way we can find an accurate answer quickly and first time unlike the other methods.

Shreeya Thakrar

I thought that the third solution was the best because firstly,it was the most logical and also I thought that it was based more on mathematics than luck and trail and error.

Secondly, I thould that this was the best because in a real exam,if a question similar to this were to come up,there wouldn't really be any time to cut out ,measure and put together like a puzzle as this could take a long time .

You would use this method so that it will give an accurate solution faster than any other method.

Chloe Robinson

good:
1. the piecing together was good because it took less time.
2. drawing it out gives more promising results.
3. working it out gives more accurate results and gives a method
as well.

bad:
1. the piecing together does not give as accurate results
2. drawing it out would not be as easy to do
3. working it out would take a long time

I think the best one is the piecing together because it takes less time
but working it out is more accurate and detailed therefore I think the working out one is better even though it will take more time.

Molly Pavord

The method I find easiest is trial and improvement it may not be quick and efficient but I find that it is definitely the easiest as I personally don't like big numbers and confusing methods they just make me stressed and I don't get anywhere at all.
Jessica Dring-Morris

I think the cutting out and sticking is the best way because if you get it wrong you can start over again without ruining anything. Plus the drawing that I started with first is great but you waste a lot of paper trying again and again. The mathematical approach I thought was confusing and I didn't really understand it but it would work if you could understand harder maths and it would probably take less time. So too sum it all up if you like simple maths the cutting and sticking is the best way but the best way if you are a true mathematician is the hard way which is quick if you know what you are doing.
 

Louise Walker

I think that the cutting out the rectangles is good for people who don't know a mathematical way and most people would think of this way to getting the solution.
The way that you get the area works well and can be very easy for some people and it is the best mathematical way of doing this problem.
The way that you have to draw the rectangles isn't very good because you can't swap them around if you put it in the wrong place and you cannot see the size of the rectangles so it's much harder. But is similar to cutting the rectangles out.
Orieanna Reeve-chen

Out of the three methods that were shown, I would prefer the area method because you have a chance to prove your conclusion, it seems more logical to me, and if  am not sure about my conclusion, I can quickly check it with one of the other methods. One of the bad points about this method that some people may argue is that it takes a long time to do but if you consider the other methods which both involve drawing to scale and trial and improvement, it doesn't take that much longer and you can think about it in a logical way.

The drawing method seems fine but it is does require slightly more guessing and trial and improvement. For some people this might work but I like to think of numbers more than leaving it to trial and improvement. 

This is the same with the cutting method. It uses almost the same method as the drawing but it enables you to experiment with the shapes. Again, this may seem better to others, because they both seem quicker and easier to do, I think it can be quite confusing with all the different pieces of paper and you can easily  lose some of the paper.

