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Data Logging – difference calculations
Make calculations and apply formulas to a spreadsheet of data

Potential GCSE content covered

· Identifying and explaining patterns and sequences

· Using mathematical formulas (spreadsheets)

In the classroom

Give the first problem to the students and allow them some time to think about the context and the figures. This problem is intended to get the students to work at seeing the connection between the scenario and the figures. They will need to think about how to approach the multiple steps needed to solve this problem. 

The problem on slide two is aimed at getting the students to think in more general terms about producing a set of formulas that will work for different sets of data. It would be good to let them type the data into a spreadsheet and then add in the formulas. They should be able to check the results with their answer from the previous problem. Note that formulas in E3, E4 and E5 are different in format from E2.

The final task has many solutions. The students need to understand that provided that 22 more people enter than exit, then their answer should be correct.  (22 enter and 0 exit is probably the easiest answer).   

Problem Solving
One of the main aspects of this problem is making connections between the data and the scenario. There are numerous reports of students who cannot use mathematics in context outside of examination questions. This problem aims to develop the skills of understanding a context, and explaining an answer in context.

The first problem has multiple steps, the students will need to organise their thinking and working.

The second problem aims to push students to think about generalisation.

The final problem demonstrates that there can be multiple solutions to a problem.
Discussion Points
Aim to prompt students to reflect on their approach to problem 1, 2 and 3. Ask why putting formulas into the spreadsheet would be useful to the aquarium owners, with a view to bringing out the usefulness of algebra (see also point below on extending the problem).
Extending the problem

You could ask about the reasonableness of some solutions to the last problem. For example get them to plot some possible solutions as data points on a graph then, ask whether it is sensible to draw a solid line between data points. This would be no, as non-integer solutions are not possible. 

Answers
	Time
	Hours after opening
	People entering
	People leaving
	Visitors inside

	10:00
	1
	40
	6
	34

	11:00
	2
	36
	41
	29

	12:00
	3
	76
	68
	37

	13:00
	4
	58
	65
	30


The formula for cell E3 is     =E2+(C3-D3)
The formula for cell E4 is     =E3+(C4-D4)
The formula for cell E5 is     =E4+(C5-D5)
For the number entering and exiting between 13:00 and 14:00, provided that 22 more people enter than exit the answer is correct.  (22 enter and 0 exit is probably the easiest correct answer).   

Curriculum links
	England
	Northern Ireland

	> N2. Apply the four operations, including formal written methods, to integers

> A1. Use and interpret algebraic notation 


	> T1 - Extract data from printed tables and lists

> T2 - Compare distributions and make inferences

	Scotland
	Wales

	> MNU 3-03a I can use a variety of methods to solve number problems in familiar contexts, clearly communicating my processes and solutions

> MNU 3-07a I can solve problems by carrying out calculations with a wide range of fractions, decimal fractions and percentages, using my answers to make comparisons and informed choices for real-life situations


	Using Number Skills

> Y10 & Y11 - Select, choose and justify selection of method, including when to use a calculator

Using Data Skills

> Y11 - Compare sets of data and their distributions, using appropriate methods, including those that involve describing central tendency, dispersion, correlation




