Teachers Lesson Plans for Spreadsheet Sequences 

Sequences, Lesson 1

Learning Objectives: Introduce the spreadsheet as a tool able to generate numbers according to given rules.

Required Materials: Pupil worksheet S1, MS Excel 97 software or similar.

	Timing
	Activity

	15 mins.
	Brainstorm on the board examples of tables being used. Describe any calculations that take place on the numbers in the table. e.g. train times the time between stations is added to the time above it, football league tables, the points total is calculated from wins and draws, a multiplication table is made up from the product of the row and column numbers, bank statements and invoices are further examples.

Introduce the spreadsheet as a tool that can automate these tasks and immediately up-date any results whenever the information changes.

	35 mins.
	Pupils at the computer with worksheet S1. this is a step by step introduction to creating basic formulae on a spreadsheet. Pupils should be encouraged to write answers to the questions given into their notebooks. These can be checked as the teacher circulates giving assistance.

	5 mins.
	Plenary. Pupils away from the computers. pupils feedback on their experiences. What can the spreadsheet do ?


Sequences, Lesson 2

Learning Objectives: Use a spreadsheet to generate and explore linear sequences (arithmetic progressions). Develop vocabulary and notation for sequences.

Required Materials: Pupil worksheet S2, MS Excel 97 software or similar.

	Timing
	Activity

	10 mins.
	Brainstorm to create a list on the board: sequences of numbers that I know (narrow down to illicit named sequences). Ensure that you end up with a good range including; odd and even numbers, multiples of some number(s), some arithmetic progressions e.g. 2,5,8,11,14,17,…. , triangle numbers, square numbers, some fibonacci sequences.

	10 mins.
	Sort the sequences into those that have a common difference and those that do not. Indicate the categories on the board e.g. with a table. 

State the learning objectives for the lesson.

Demonstrate the technique for generating a linear sequence: type the starting number (e.g. 2) in to the first cell in a row. Click in the second cell on the same row, type ‘=’, click in the first cell then type ‘+3’. What will happen when you press ‘return’ ? Now either click in the second cell and drag across as many cells as you want. Choose Edit-Fill-Right.  Or click and drag the bottom left hand handle as far as you want. 

	30 mins.
	Pupils at the computer with worksheet S2. Build up a sheet of sequences. Move on to non-linear sequences when ready. Ensure there is time to print the sheet (a) showing values and (b) showing formulae (tools-options-view-(check)formulas)

	10 mins.
	Plenary. Pupils away from the computers. What is difficult about the none-linear sequences ? What ideas have you had to overcome them ?


Sequences, Lesson 3

Learning Objectives: Use a spreadsheet to generate and explore linear non-linear sequences using the nth term. Extend vocabulary and notation for sequences.

Required Materials: Pupil worksheet S3, MS Excel 97 software or similar.

	Timing
	Activity

	15 mins.
	Re-create list of named sequences including some linear sequences (with odd and even), triangle, square and fibonacci numbers on the board. Write a list of counting numbers with a linear sequence arranged under it.
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How could I work out that u7 = 22 ? (Just by knowing that it is the 7th number in the sequence). Get pupils to think about how it is done. Try other sequences notably even then odd to help.

The rule is generated by multiplying the number of its term (i.e. the 7) by 3 and adding 1. How would we do this in a spreadsheet ?                          (= cell above*3 + 1).

We can then drag in both direction to generate the sequence.

	35 mins.
	Pupils at the computer with worksheet S3. Generate linear sequences by creating a rule for the general term. Generate non-linear sequences. Ensure there is time to print the sheet (a) showing values and (b) showing formulae (tools-options-view-(check)formulas)

	10 mins.
	Plenary. Pupils away from the computers. Share ideas on how to generate the sequences.


Sequences, Lesson 4

Learning Objectives: Use a spreadsheet to explore the differences between the terms of sequences generated by polynomial functions of different orders. Investigate the relationship between the order of the polynomial and the differences between the terms of the sequence.

Required Materials: Pupil worksheet S4, MS Excel 97 software or similar.

	Timing
	Activity

	15 mins.
	Recall from the previous lesson how to generate linear sequences from any starting point.

Demonstrate doing this with the sequence generated by un = 3n +1. i.e. write down a list of counting numbers and calculate (3 + 1 for each term.

Ask for the differences between the terms, write these underneath the sequence. These are the first differences. 
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Demonstrate and explain the notation un = 3n +1.

Practice the notation to generate the following sequences on the board:

un = n² +1, un = n² + 2n, un = n³ + 4.

	35 mins.
	Pupils at the computer with worksheet S4. 

Ensure there is time to print the sheet (a) showing values and (b) showing formulae (tools-options-view-(check)formulas)

	10 mins.
	Plenary. Pupils away from the computers. Share conclusions on the relationship between the order of the polynomial and the differences between terms.


Sequences, Lessons 5 etc

Learning Objectives: Use a spreadsheet to explore a range of problems involving generating sequences of different kinds.

Required Materials: Pupil worksheet S5, MS Excel 97 software or similar.

	Timing
	Activity

	10 mins.
	Recall from the previous lessons specific techniques.

	35 mins.
	Pupils work individually or in small groups to prepare a project using one or more of the possibilities suggested in worksheets S5 up to S8. Pupils should be ready to give a presentation of their findings to the group in the final lesson. They will need to print out their data and a sheet showing the formulas that they have used.

	10 mins.
	Plenary. Pupils away from the computers. Share discoveries and ideas from that days work


