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	Planning 

sheet    
	Day One

(page 1 of 2)
	Unit 5   Problem solving 2
	Term:   Summer
	Year Group: 6

	Oral and Mental
	Main Teaching     
	Plenary

	Objectives and Vocabulary
	Teaching Activities
	Objectives and Vocabulary
	Teaching Activities
	Teaching Activities/ Focus Questions

	Consolidate mental strategies and knowledge.

RESOURCES

Timer

Mental mathematics

test questions (Unit 1)


	· Ask the children some 5-, 10- and 15-second mental mathematics questions.  Emphasise that each question will be read out twice and that the children should listen carefully to the question and jot down any information they think they will need to answer the question.


· Correct answers and discuss any difficulties or misconceptions.
	Identify and use appropriate operations (including combinations of operations) to solve word problems involving numbers and quantities.

Know rough equivalents of lb and kg, oz and g, miles and km, litres and pints.

VOCABULARY

milli

centi

kilo

RESOURCES

Resource sheet 5.1

OHT 5.1

Activity sheet 5.1

Calculators

Loose sheet of paper


	· Display the first diagram on OHT 5.1.  Explain that this represents tiles along a wall.  Each time is a square.  Tell the children that you will give them one of the lengths A, B or C and they are to find the dimensions of the two tiles.

Start with A = 7.5 cm.  Establish the children recognise that the tiles are 7.5 cm and the three together equal 22.5 cm, therefore B will equal 22.5 cm.

Say B = 19.5 cm.  Establish tiles are 19.5 cm as above.

Q 
If C = 26 cm, what are the dimensions of the tiles?

· Correct answers and discuss methods.  Ensure the children recognise that this gives the length of four small tiles.


· Show the second arrangement of tiles.  Give children different values to the lengths L and M for children to find the dimensions of the tiles.

Q 
If N = 25 cm, what are the dimensions of these tiles?

· Correct answers and strategies.  Establish that the children can see that twice N is the equivalent of five small tiles.

Q 
If P = 31.5 cm, what are the dimensions of these tiles?

· Correct answers and strategies.  Ensure the children see that twice P is the length of seven small tiles.

Q 
If the large tiles have sides of 12 cm, what is the length of R?


Correct answers and strategies.  Establish that to answer this, the children have first to find the size of the small tile using the relationship that the length of two large tiles is equivalent to three small tiles.


· On the board write: 
milli
centi
kilo

Q 
When do we use these words?

· Establish that they apply to measures of length (metres), mass (grams), capacity (litres).

Q 
What do these words mean?

· Ensure the children recognise
milli is thousandth


centi is hundredth


kilo is thousand


	· Give out Resource sheet 5.1.  With the children discuss each scale in turn.

Q 
What is the value of the intervals on the scale?

· Ensure the children can read the scales correctly.

Q 
Where are 57 mm, 950 g, 1.4 kg, and 
1 kg and 80 g on the scales?

· The children should share their readings, identify the points and correct any misunderstandings.


· Establish how the litre, gallons scale can be used to connect between the two units.

Q 
What is 1.8 litres in gallons, 1.5 gallons in litres?

· Compare estimates and remind children of the approximations they were using earlier in the lesson.  Use the fact that 4.5 litres is about 1 gallon to compare the estimates.


· Use the thermometer to identify negative values and differences in temperature.

Q 
If the temperature was 7oC and fell 11o, what is the temperature now?

· Correct answers and correct misunderstandings.


· Remind the children that before reading any values from a scale they must first establish the size of the intervals.


	Planning 

sheet    
	Day One

(page 2 of 2)
	Unit 5   Problem solving 2
	Term:   Summer
	Year Group: 6

	Oral and Mental
	Main Teaching     
	Plenary

	Objectives and Vocabulary
	Teaching Activities
	Objectives and Vocabulary
	Teaching Activities
	Teaching Activities/Focus Questions

	
	
	
	· Agree definitions and record them on a large sheet of paper for display.


· Remind the children of the imperial measures for length (feet, miles), weight (ounces, pounds) and capacity (pints, gallons).

Record these on the sheet.

Q 
What are the rough equivalents between these different measures?

· Remind children that:

1 litre is about 1¾ pints, 4.5 litres is about 1 gallon;
1 kg is about 2.2 lbs, 30 g is about 1 oz;
8 km is about 5 miles, 30 cm is about 1 foot.

Record these on a sheet for display.


· Give out Activity sheet 5.1 and calculators.

Collect answers and discuss methods and solutions.  Correct any errors and misunderstandings.  Ensure the children can convert using scaling down and back up strategies involving division and multiplication methods on the calculator.


	By the end of the lesson the children should be able to:

· Convert between imperial and metric units using rough approximations;

· Identify and use appropriate operations to solve word problems involving measures.

(Refer to supplement of examples, section 6, pages 87, 91.)




	Planning 

sheet    
	Day Two
	Unit 5   Problem solving 2
	Term:   Summer
	Year Group: 6

	Oral and Mental
	Main Teaching     
	Plenary

	Objectives and Vocabulary
	Teaching Activities
	Objectives and Vocabulary
	Teaching Activities
	Teaching Activities/Focus Questions

	Consolidate mental strategies and knowledge.

RESOURCES

Mental mathematics test questions
(Unit 1)

Timer


	· Construct a mental mathematics test of 20 questions (5 x 5-second questions, 10 x 10-second questions and 
5 x 15-second questions) to give to the children.  Explain the procedures for the team and the numbers of types of questions it contains.


· Conduct the test making sure the children understand the procedure.


· Correct answers and discuss any errors and misunderstandings.
	Solve problems involving ratio and proportion.

Explain methods and reasoning.

VOCABULARY

increase

decrease

centilitre

scale up

scale down

RESOURCES

Activity sheet 5.2


	· Write on the board: 

10 m of chain costs £4.

Q 
How much will 30 m of chain cost?


Agree the answer is £12 as the amount of chain is 3 times 10 m, and we are multiplying or scaling up.

Q 
How much chain can we get for £20?


Agree that the cost is 5 times as much so we get 50 m.  Find the cost of 5 m of chain and the amount of chain for £1.  Agree that this time we are dividing or scaling down.


Q 
How much would 25 m of chain cost?


Correct answers and discuss the different methods.  Record on the board:

Operation

Chain

Cost

---


10 m

£4


(10 ÷ 2)


5 m

£2


(5 x 5)


25 m

£10


Explain how the table shows what we do to the chain and do to the cost, and emphasise how the table can help up keep track of our calculations as we scale down and up.

· Write on the board: 80 g of spice costs 50p.

Q 
What other amounts can we find the costs of?


	
Record:

Operation

Spice

Cost

---


80 g

50p

· Work through finding the costs for 
40 g, 20 g, 10 g, 8 g, 4 g by scaling down and for 12 g, 16 g, 50 g, 100 g and 1 kg by scaling up.  Discuss the method and ensure the children understand the methods of scaling down and up.


· On the board write: 120 ml of oil costs 90p.

Q 
What will 1 litre of oil cost?


Record and work through with the class:

Operation

Oil

Cost

---


120 ml

90p


(120 ÷ 2)


60 ml

45p


(60 ÷ 3)


20 ml

15p


(20 x 5)


100 ml

75p


(100 x 10)


1 litre

750p = £7.50

Q 
Could we have scaled in a different way?

· Compare other routes and methods.  Give out Activity sheet 5.2.


· Correct answers and discuss methods and solutions.  Correct any errors and misunderstandings.  Ensure the children can apply the scaling method to the different contexts.
	· On the board write:

400 g of mince makes six burgers.

Operation 
---
Mince

400 g
Burgers
6


· Ask the children to use this information to give the quantities needed for different numbers of burgers.  Record the operation used and the quantities.  Discuss the methods used in the lesson.  Emphasise that when scaling down and up we are keeping the relationship between the mince and burgers the same.  If we know one pair of quantities in the table we can work out all the others.

By the end of the lesson the children should be able to:

· Solve simple ratio and proportion problems in context;

· Solve story problems about numbers in real life.

(Refer to supplement of examples, section 6, pages 27 and 83.)




	Planning 

sheet    
	Day Three
	Unit 5   Problem solving 2
	Term:   Summer
	Year Group: 6

	Oral and Mental
	Main Teaching     
	Plenary

	Objectives and Vocabulary
	Teaching Activities
	Objectives and Vocabulary
	Teaching Activities
	Teaching Activities/Focus Questions

	Practice mental mathematics test.

VOCABULARY

24-hour clock

am

pm

RESOURCES

Tape recorder

Past mental arithmetic 
Test paper and answer sheet (Resource sheet 5.3 or 5.4)


	· Explain to the children that you are giving them a past mathematics mental arithmetic test paper.  Say that the questions are very similar to those that they have been getting used to over the weeks, there are 5-, 10- and 15-second questions on the paper.  This time they will have an answer sheet which has space for answers and sometimes there are diagrams and numbers from the questions to help them.  (Resource sheets 5.3 and 5.4).

Play the test tape if available, or read the questions as instructed.


· Collect in answer papers and discuss the questions with the children.

Q 
Was the answer sheet helpful?


Emphasise that the children should make as much use of the information on the answer sheet as they can.

Q 
Which questions were the most difficult?  Why?

· Discuss these with the children and give them some similar types of questions to address their difficulties.
	Identify and use appropriate operations (including combinations of operations) to solve word problems involving numbers and time.

RESOURCES

Resource sheet 5.2

OHT 5.2

OHT 5.3

OHT 5.4

Related Key Stage 2 National test questions


	· On the board draw a line as shown:


Explain this is a time line representing a day.

Q 
How many hours are there in a day?

· Agree there are 24 hours.  Say the line represents 24 hours; have the children draw the line in their books.

Show the first two times on OHT 5.2.

Q 
Where are these times on your time line?

· Agree noon is in the centre and midnight will be at each end.

Show other pairs of times and get the children to identify them on their number lines.  Use the time line on the board to confirm their answers are correct.


· Show OHT 5.3.  Discuss where these times will appear on the time line.  Ensure the children can use the 12- or 24-hour clock and understand the meanings of am and pm.


· Show OHT 5.4 and ask the children to read the questions carefully.

Q 
Will the answer be a time of day or an amount of time?


Correct responses and agree that the first answer requires an amount of time, the second requires a time.  Collect answers.  Emphasise that amount of time requires units–hours, minutes and seconds.  Giving a precise time requires am, pm or the 24-hour clock.
	Give out Resource sheet 5.2.  Discuss the timetable with the children.

Q 
From A-ville I want to get to D-mouth before 2:00 pm.  Which bus should I catch and how long is the journey?

· Ensure the children relate the time to the 24-hour clock and identify the bus.

Q 
I leave B-town at 6 o’clock, when do I arrive at F-hampton?


Correct responses and discuss strategies.  

· Ask the children to work in pairs and given one another questions to which the answer will be an amount of time or a time.  Use some of the children’s questions with the class.


· Introduce a range of past questions, allowing time for the children to work on them.


· Correct the responses and discuss the strategies they used.

Q 
What jottings helped you to find the answers?

· Correct examples and discuss them.
	· Remind the children that a time line can be helpful when finding an amount of time.

Q 
Aziz catches the 14:56 train which gets to his destination at 16:18.  How long was he travelling?

· Establish this is asking for an amount of time.  With the children, use an empty time line to calculate the length of the journey.



Agree the answer is 1 hr 22 mins.

Q 
The school opened at 8:10 am and closed at 5:25 pm; for how long was the school open?

· Collects answers and ensure children can use a blank time line.

By the end of the lesson children should be able to:

· Solve problems involving time;

· Extract information from a timetable;

· Read and understand 12-hour clock notation;

· Calculate the difference between two given times.

(Refer to supplement of examples, section 6, pages 89, 101.)




	Planning 

sheet    
	Day Four 

(page 1 of 2)
	Unit 5   Problem solving 2
	Term:   Summer
	Year Group: 6

	Oral and Mental
	Main Teaching     
	Plenary

	Objectives and Vocabulary
	Teaching Activities
	Objectives and Vocabulary
	Teaching Activities
	Teaching Activities/ Focus Questions

	Consolidate multiplication and division facts.


	· Get the class to recite the multiplication tables they have most difficulty with.  Ask a series of division questions based around the multiplication tables, e.g. for 7 times tables.

Q 
What is 27 ÷ 7, £350 ÷ 50, 
6.3 ÷ 7?


	Develop from explaining a generalised relationship in words, to expressing it in a formula using letters as symbols.

VOCABULARY

formula

sequence

multiple

nth term

RESOURCES

Related Key Stage 2 National test questions


	· On the board write the sequences:

4, 8, 12, 16 ………
5, 9, 13, 17 ………

Q 
What are the next four numbers in these sequences?


Correct answers and record them on the board.

Q 
How would you describe the first sequence?


Draw out the fact that the sequence is the 4 times table.

Q 
Can we state a rule in words?

· Encourage children to provide alternatives; ‘add 4 each time’, ‘find the next multiple of 4’ etc.

Q 
Can we write a formula for the sequence?

· Write ‘n’ on the board and say that this stands for any number.  Establish that the numbers in the sequence can be represented as 4n.

Q 
How can we describe the second sequence?


Use the first sequence to agree that the terms can be represented as 4n + 1.  Discuss the rotation and emphasise that replacing n by 1, 2, 3, etc. generates the sequence.

· Repeat for other pairs of linked sequences that help children to derive formulae.


· Write on the board: n + 6 = 8.

Q 
What number is n representing?


Agree n = 2 and emphasise that this time n stands for a particular number not any number.

Q 
If n + 3 = 9,  what is n + 5?

· Collect the children’s answers and discuss their methods.  Contrast just adding 2 to both sides with using n = 6 to work out n + 5.  

Repeat with other questions.
	· On the board write the sequence:

3, 7, 11, 15, 19, 23

Q 
What is the rule for the sequence?

· Agree that it is ‘add four each time’.

Q 
How can we describe it using n?

· Compare the sequence with the 4 times table and establish that the terms can be represented as 4n – 1.

Q 
Is it true there will never be a multiple of 4 in the sequence?

· Collect answers and ask for explanations.  Agree that as the sequence is the 4 times table take one (4n – 1) there will never be a multiple 
of 4.

HOMEWORK – Set the children past test questions to work out at home.

By the end of the lesson children should be able to:

· Express a relationship in symbols and start to use simple formulae, e.g. write a formula for the nth term in the sequence 
3, 6, 9…… .

(Refer to supplement of examples, section 6, page 81.)




	Planning 

sheet    
	Day Four 

(page 2 of 2)
	Unit 5   Problem solving 2
	Term:   Summer
	Year Group: 6

	Oral and Mental
	Main Teaching     
	Plenary

	Objectives and Vocabulary
	Teaching Activities
	Objectives and Vocabulary
	Teaching Activities
	Teaching Activities/ Focus Questions

	
	
	
	· Write on the board:


Q 
What numbers go in the two boxes?

· Collect answers and discuss strategies.  Talk through the earlier work and encourage the children to make jottings when they answer questions like these.  Repeat using different numbers.


· Write s + t = 60.

Q 
If s and t stand for whole numbers, what could they be?

· Collect different cases for s and t and ensure the children can interpret the letters.


· Write a + b = 50 and a is 10 less than b.

Q 
What whole numbers could a and b stand for?

· Encourage the children to make jottings.  Collect answers and discuss the strategies they need.  Offer stories to help them see that a + b = 50.


Q 
If we were asked to show our working, what would we write?

· Establish that the diagram and/or a calculation, e.g. a + a = 40, a = 20 would be enough.  Repeat using different letter, equations and conditions.


· Introduce a range of test questions involving sequences and use of letters.  Discuss the questions with the children.  Identify which questions come from a test where calculators are allowed.  Encourage the children to make jottings and annotate the questions.
	


	Planning 

sheet    
	Day Five 


	Unit 5   Problem solving 2
	Term:   Summer
	Year Group: 4

	Oral and Mental
	Main Teaching     
	Plenary

	Objectives and Vocabulary
	Teaching Activities
	Objectives and Vocabulary
	Teaching Activities
	Teaching Activities/ Focus Questions

	Practise mental mathematics test.

RESOURCES

Tape recorder

Past mental arithmetic test paper and answer sheet (Resource sheet 5.3 or 5.4)


	· Return the marked mental arithmetic answer sheets to the children from the test paper on day 3.  Discuss any common mistakes and misunderstandings.  Remind the children to listen carefully, make use of the information on the answer sheet and make jottings.


· Give the children a second mental arithmetic test paper (Resource sheet 5.3 or 5.4).  Play the tape or read the questions as instructed.  Collect in answer sheets.


· Discuss the test with the children.

Q 
Which questions were the most difficult?  Why?


Give the children some similar questions and discuss how they might be answered to help address the children’s difficulties.
	Solve mathematical problems or puzzles.

Review the week’s work and address the objectives set out on the front page.

VOCABULARY

properties

prime

square

divisible

factor

multiple

RESOURCES

Whiteboards


	· Write a number on a whiteboard, which the class cannot see.  Say 
‘If I multiply this number by 8 the answer is 56.’

Q 
What is the number on my whiteboard?

· Collect answers.  Repeat using the 4 operations, include double and halve.


· Write a number on a whiteboard; say ‘If I increased this number by one quarter the answer is 50.’  Answer – ‘40’.

Q 
What is the number on my whiteboard?


Collect answers.  Repeat using increases and decreases by fractions and percentages.

· Set the children to work in pairs posing one another similar questions.


· Write two numbers on a whiteboard.


· Say, if I add 4 to one number and I subtract 7 from the other, the answers are the same.


Q 
What are the two numbers on my whiteboard?

· Establish there are many answers but that the two numbers are 11 apart.  Give the children some properties of the two numbers, e.g. one is a prime number, the other has 3 as a factor.  Collect answers and confirm they meet the properties.  Repeat using other pairs of numbers and different properties.


· Set the children to work in pairs posing one another similar questions.


· Return to the test questions the children were set for homework.  Identify a question and collect answers.  Alter the questions in some way and discuss the children’s strategies for answering the question.  Repeat with other questions.
	· On the board write:


Q 
If n = 64 which box will it end up in?

· Ensure the children can interpret the ‘tree’ diagram.  Repeat using other values for n and different criteria, e.g. prime and not prime, divisible by 3 and not divisible by 3, etc.


· Review the week’s work.  Identify the key points and remind the children of the objectives for the week.


· Give the children time to identify what they can do and what they still need to concentrate on.  Collect responses and highlight the areas that still need attention.  Emphasise what the children have been successful at during the week.  Ask them to bring to the next lesson those questions they have had most difficulty with.

By the end of the lesson children should be able to:

· Solve puzzles and problems;

· Recognise what aspects of mathematics they can do and what still needs attention.

(Refer to supplement of examples, section 6, page 79.)




Year 6





Identify and use appropriate operations (including combinations of operations) to solve word problems involving numbers and quantities based on ‘real life’; money or measures (including time), using one or more steps, including converting pounds to foreign currency, or vice versa, and calculating percentages such as VAT.


Explain methods and reasoning.


Solve simple problems involving ratio and proportion.


Know rough equivalents of lb and kg, oz and g, miles and km, litres and pints or gallons.


Develop from explaining a generalised relationship in words to expressing it in a formula using letters as symbols, e.g. the cost of n articles at 15p.


Solve mathematical problems or puzzles, recognise and explain patterns and relationships, generalise and predict.  Suggest extensions asking �‘What if…?’











Solve work problems and investigate in a range of contexts.


Explain and justify methods and conclusions.


Solve simple problems about ratio and proportion using informal strategies.


Using letter symbols to represent unknown numbers or vehicles.





Use all four operations to solve simple word problems involving numbers and quantities based on ‘real life’, money and measures (including time).


Explain methods and reasoning.


Solve simple problems using ideas of ratio and proportion.


Explain a generalised relationship (formula) in words.


Use units of time; use timetables.








Resources needed to teach this unit:





Resource sheet 5.1


Resource sheet 5.2


Resource sheet 5.3


Resource sheet 5.4


Activity sheet 5.1


Activity sheet 5.2


OHT 5.1


OHT 5.2


OHT 5.3


OHT 5.4


Mental mathematics test questions (Unit 1)


Timer


Whiteboards


Calculator


Large sheet of paper


Tape recorder
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Year 5





Year 7

















Five daily lessons








(Key objectives in bold)











This Unit Plan is designed to guide your teaching.





You will need to adapt it to meet the needs of your class.
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