Maths Lesson Plans 1-5

Lessons 1&2: Indices
Introduction:
Explain that the next topic the students are going to find out for themselves.
They will have to try out some examples and look and compare answers to then draw some general conclusions.
Explain to the students, “It is important that the conclusions that we draw are valid and not based on guesses, or examples that only work with one or two sets of numbers – so be careful!”
The worksheets “Indices Rules” guides you through and demonstrates the ideas of having examples to try first, then moving on to compare questions and answers so conclusions can be drawn but then to test those conclusions. Later on they will be expected to decide on their own examples to use and decide on how they are going to find the solutions to the questions they are given.
The virtues bit:
Here is a good time to discuss perseverance and resilience and having the confidence to try things even if they get them wrong. Having the right motivation to find these rules for themselves so that they fully understand where these rules have come from and therefore a greater understanding which will enhance their ability to apply these rules. 
Student activity:
Give them the sheet and let them get on with it!
Teacher to walk around, discuss approaches taken and questions students are asking themselves.
Teacher takes the opportunity to encourage and praise “resilience and perseverance” and encourage students to have the confidence to try things. As the sheet and activities get more complex and less scaffolded, take the opportunity to discuss how their virtues can be improved and ask them to set themselves goals e.g. I will try 10 examples before asking for help rather than 5 etc.
For the harder rules, there are “hints” but it does say on the sheet you need to ask for them.
For n½   the hint is to use square number as n
For n⅓  the hint is to use cube numbers as n
For the later questions, students will need to predict what they think will happen and then substitute appropriate numbers in rather than using numbers at random. This will be a true test of their stickability.
When the students complete the sheet, there is a sheet of GCSE questions “Indices – GCSE Indices Exam Questions” for them to do – so it is straight into the deep end.
Plenary on day 1:
Discussions about how many times did people try something before asking someone for help, who just copied their neighbour? Who felt they had to check with the teacher despite having a rule that worked for all of their examples? How nervous, scared, resentful where the students having to do this exercise?
Discuss the different reactions and strategies adopted by the students. Who showed greater resilience and perseverance? What could you do next lesson to improve yours?
Plenary on day 2:
Where peoples’ perseverance and resilience has been demonstrated, how was that affected by their motivation? Are they competitive, did they want to prove something??
Where the perseverance and resilience was lacking, did their motivation, or lack of, play any part in that?
What would they have to focus on in the next series of lessons to improve?


Lessons 3&4: Circle Theorems (do not have to be sequential to lessons 1 & 2, however a reminder of the performance skills would be useful if they are not)
Introduction:
Going to find the circle theorems for themselves.
Reminder that perseverance and resilience is key but also motivation! What was the element they need to focus on this time – what is their target?
No scaffolding so they will have to decide how many examples to do, when they can consider the examples prove their theorem etc.
Student Activity:
Circle theorem worksheet is given to students for them to follow and complete.
Some of the terminology will be new and this may cause issues, however students should be encouraged to find the meaning of these words out for themselves rather than being given them.
As per lesson 1 & 2, teacher should be walking around discussing process and attitudes towards the process. There could be many conclusions drawn which might not be the required one, so encourage students to find all possible options. Where they are able to do so, discuss the difference between examples and proof, can they start thinking about how they might prove their theorem rather than just use examples.
Plenary Day 1:
Do they feel better about taking risks and drawing their own conclusions based on the evidence they have found? Has their confidence improved since the last set of tasks?
Being a less structured task, how did their resilience and perseverance fair? Are they hitting their personal target for development?
Plenary Day 2:
Students share their theorems with the whole class, do they agree? Have they found similar rules? Go through the “correct” theorems and their names.
Now the students know the right answers, how do they feel about their work? What enabled them to achieve the answers they did? How do they feel their performance was?
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Lesson 5:    Answering complex exam questions (do not have to be sequential to lessons 1-4, however a reminder of the performance skills would be useful if they are not)
Encouraging students to try the more complex GCSE application questions. Below are some stages that should help them to break down the problem and consider how to approach it.
Copy a complex GCSE application question and give to the students to stick in:
(*There are some attached examples, however you will need to consider what topics you have covered so far before deciding which questions to use)
Ask them to follow the stages below, writing any workings or thoughts down before they attempt doing the question.
Stage 1 – Read the question
Stage 2 – Re-read the question and highlight all the key information
Stage 3 – Decide what maths topics are identified in the question 
Stage 4 – Write down the key information/formulae linked to the topics you have identified
Stage 5 – Identify the different steps required. Decide what information you need to answer the each step & highlight the information you need from above. 
Stage 6 - Answer the question on the A3 sheet
Stage 7 – Re-read the questions – have you answered it properly?
Student activity:
Students work through questions. If you are feeling slightly mean, give different questions out so students can not copy or work with others!?
Teacher should walk around not helping students with the process of answering the question. They should be discussing approaches to answering the question, how the steps are being broken down but not helping. Students need to try things and if needs be get them wrong and then try another method.
Plenary:
Teacher and students go through answers briefly – not really point of the exercise, however do draw out the processes that students took. Discuss their resilience when faced with the hard questions. How was their perseverance? Did they give up, if so what could they have done?  
How do they feel their perseverance, resilience has improved when faced with difficult learning tasks?
Does their own motivation have any impact on this? What have they done to improve their own motivation over the series of lessons? What could they do in the future to continue to improve this?
Has their confidence improved when tackling difficult tasks? How do they know?  Can they recognise this in themselves? In others?

