KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : First Half

Class:
Week:
Time:  3 hrs

Total of 5 hrs
Maths Topic:   Unit 8 / HD2   
 (Part 1 of 2):                                                                  Data collection, Display & Interpretation

L

No
Mental Starters
Learning

Outcomes 
Key Vocabulary
Introductory

Ideas

     
Main Activity

Suggested activities:
Plenary

(was hd3/1)
Resources

L1

1 hr
 OHS HD2/1: Shady Statistics: for statement that 'Men run faster than women'. 

Find reasons why Leanne or Tariq may be  right
· given a problem that can be addressed by statistical methods, suggest possible answers
survey

questionnaire

experiment

data

grouped data

statistics

class interval

tally

table

frequency

data collection sheet

database

 Ma 1 words: any of -

answer

evidence

explain

explore

investigate

method

problem

reason

results

solution, solve

true, false


Pupils to suggest possible answers to 3 - 5 everyday problems.  Eg: 'Best way to travel to school? (see p248). Conduct straw poll.

OHS HD2/2: Data Display-  Methods of Transport
- how these were obtained ?

- how or when might both be accurate?
1. Discussion and interpretation in groups of range of data displays.  Record interpretations.  

2.    Share and compare results Discuss difference between groups.     

       Highlight ease of misinterpretation.


OHS HD2/3: Misleading Charts
Highlight how data displays can be misleading. 

 Qs: When is this sometimes done on purpose?
How could a soap powder co. use this to advantage?
pp 250 - 5 pp 262 - 273

OHS HD2/1: Shady Statistics
OHS HD2/2: Data Display-  Methods of Transport
OHS HD2/3: Misleading Charts

L2

1 hr
Interpret graph shapes, eg:

OHS HD2/1: Data Displays
· decide which data is relevant to an enquiry
· decide on data sources

· plan how to collect & organise small sets of data
· design data collection sheet / questionnaire

· construct bar-line graphs & grouped frequency diagrams, using paper & ICT

· construct pie-charts using ICT (y8: on paper) 
· interpret diagrams & graphs (including pie charts);draw simple conclusions from graphs shapes

Are boxes of Smarties all the same?

Hand out 1 box per pupil (or pair). Most popular colour? (mode).

 Predict results, count & compare results.

What other Qs could we ask?  Eg:   

How many colours? How many sweets? All same frequency?

Order of frequency?...

How would we collect the data?  
Record decisions on  which questions and which data collection method.
1   Individually / Pairs:  Ask pupils to record in their own way the colour frequencies for their box. (Suggest pupils count 30 sweets and discard excess!) Discuss data collection methods. Agree ground rules on frequency diagrams (tallies ...)

2 Pupils to: draw diagram / chart / graph of  results;  present data display & justify choice; Agree ground rules displays (labels,start at 0 ..)
3 3  Pool class results in  frequency  table & graph (board / OHP). Use to consolidate ground rules.  Interpret results; answer original Qs.

4 Extension: Link with HD1 work on mode, median, mean, range.  

(But note: Emphasis is on interpretation from graph shape in HD2. 

For Interpretation from 3 averages & range see HD3,)

For extensive weather data bank & educational activities, go to the 
Birmingham Weather Station
For pie chart interpretation, try:

Star Striker OR You're the Boss
Ask for 1 statement or observation from each pupil about whole class results

from table?

from display?

Which is faster?  

Are whole class results more or less accurate than individual results?  Why?

(Highlight importance of sample size).

Discuss pupils' answers to Smarties. 

Conclusion.


L3

1 hr
Informal survey for Profile of a Typical Y7 Pupil
Record on OHS.
· solve word problems; investigate in a range of HD contexts

Introduce investigation Profile of a Typical Y7 Pupil.  Discuss main steps and  agree a plan.

See OHS HD2/4:  Steps in Handling Data
5 Extend to enquiries into other everyday contexts involving discrete data, including grouped data.  

6 (Eg: Profile of a Typical Y7 Pupil ', using results of Starter survey.  Outcome will be statement such as He / she is a brown haired, 150 cm tall, pizza-loving, Eastenders fan with a taste for hip hop music & environment, plus back-up evidence in form of tables, diagrams & charts). OR 
7 Conduct a  Newspaper New Feature Survey

Recap key steps in a DH enquiry: OHS HD2/4:  Steps in Handling Data
pp 24 - 25

KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : First Half

Class:
Week:
Time:  2 hrs

Total of 5 hrs
Maths Topic:   Unit 8 / HD2   
(Part 2 of 2):                                                                         Data collection, Display & Interpretation

Les-son

No.
Mental Starters
Learning

Outcomes 
Key Vocabulary
Introductory

Ideas

     
Main Activity

Suggested activities:
Plenary
Resources

L4

1 hr
Write 2  newspaper sentences on board. Which is easier to read?

Why? (-see Qs below)

OR
Ask clozed statistical Qs, eg:

Max word length? Min word length?

Sentence length? Mean? Mode? Median?
· decide which data is relevant to an enquiry; possible sources
(pp 250 - 2)
· plan how to collect & organise small sets of data  (p254)
· design data collection sheet / questionnaire

(p254)

· construct bar-line graphs & grouped frequency diagrams, using paper & ICT
(pp 262 - 4)
· interpret diagrams & graphs; draw simple conclusions from graphs shapes

(pp 268 - 270)

· solve word problems; investigate in a range of HD contexts

survey

questionnaire

experiment

data

grouped data

statistics

class interval

tally

table

frequency

data collection sheet

database

 
Which newspaper is easier to read, the 'Times' or the 'Sun'?

Use photocopies of 2 articles of similar length, one from each paper.

(Literacy link)
1).  Brainstorm how we can find out and lead into activity where ...

2)...  pupils are counting numbers of letters per word and 

3)... collecting results in a grouped frequency table,

4) ...  displaying results using appropriate display tools, and 

5)... interpreting their displays.

6)... drawing conclusions from graph shapes 

(7)...Extension into HD3: drawing conclusions from 3 averages & range)

For data collection and recording, try:

Collecting and Recording Data
(level 1 or 2)
How readable is your maths textbook?

(link to word length or sentence length)

OR

OHS HD2/4: Steps in Handling Data
Review processes of

 data collection > processing > displaying > interpreting
pp 250 -   

      255

OHS HD2/4: Steps in Handling Data
(can use as hand-out or enlarge & use as poster) 

Photocop-ies of the 'Times' and the 'Sun'

L5

1 hr
Extract 3 sentences from 1 of the papers. Average length of sentence?

Which average?

Range?

(Mention that we could use average sentence length or average word length to decide on readability, but will focus on this more next term.)
· 
Ma 1 words: any of -

answer

evidence

explain

explore

investigate

method

problem

reason

results

solution, solve

true, false
Introduce a third newspaper, very close to one of the other 2.

Unlike the 'Times' and the 'Sun', can you tell by looking which is easier to read?

Why is the data processing valuable here?

Predict & test if time.


Repeat processes of data collection, processing, displaying, interpretation from graph shape & conclusion for 3rd newspaper.

OR

Produce a plan of how pupils would apply these processes, if time allowed, to 3rd newspaper (in style of a coursework extension, referring to  OHS HD2/4: Steps in Handling Data in poster form or as a handout.

OR

Focus mainly on collection and interpretation of grouped discrete data

For interpretation of data, try: Interpreting Data
OR
'Your Nation' Geographical Data 

(wide range of statistics on over 100 countries))

OR

 Data Handling Games 

Place these 3 papers in order of readability.

Give 3 main reasons why you decided this.
pp 24 - 5 

The 'Mirror' ,'Independ-

ent' or similar

OHS HD2/4: Steps in Handling Data
(can enlarge & use as poster)


KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : First Half

Class:


Week:
Time:  2 hrs

Total of 4 hrs
Maths Topic:    Unit 9a / N & M 3a / Calculations 2   

(Part 1 of 2):                           Mental, written & calculator methods

Place Value

Lesson

No
Mental Starters
Learning

Outcomes
Key Vocabulary
Introductory

Ideas
Main Activity 

Suggested activities:
Plenary
Resources

L1

1 hr
Inverse Practice, eg:

I'm thinking of a number and when I ... I get ..., 

using 1-step calculations:

19 + ...  = 40

45 ( ...  =  5

and 2-step calculations:

7 + ... - 3 = 25

... x 4 ( 5 = 8

including ( ) if appropriate:

2(11 + ...)     = 36

(36 ( 4) ( ... =  3

OR

OHS NM3/1:  Missing Numbers

· understand the 4 operations as they apply to whole numbers & decimals

and

· understand the 4 operations as they apply to whole numbers & decimals

and

· know how to use the laws of arithmetic & inverse operations


operation

inverse

add, sum, total

subtract, difference

multiply

product

divide

multiple

factor

quotient

divisor

remainder

commutative


What is the cost of 28 Y7 workbooks at £1.99 each?

Use to compare 3 'levels' of efficiency from:

1.99 + 1.99 +1.99 +1.99 + ....

to

28 x 1.99

to

30 x 1.99 - 2 x 1.99

Check understanding of multiplication as repeated addition, but more efficient; 3rd method as an even more efficient strategy.

Extend to division as repeated subtraction, eg: using

How many dozen eggs is 156?

(show quotient can be expressed as a remainder, a fraction or a decimal)
Calculations & simple word problems involving x and (, including opportunities to:

· relate division to fractions

· use commutative law

· use distributive law

· use associative law

· check answers by using inverse operations

For a review activity of  place value  for decimals, try:
Birmingham Grid for Numbers from BGfL

Use Area calculation for rectangles to review distributive law, eg:

L = 13cm

W = 8cm

A = 13 x 8

   =10 x 8 + 3 x 8 = ...
Use Volume calculation for cuboids to practise commutative law, eg:

L = 12cm

W =  6cm

H =  2cm

V = 12 x 6 x 2 =...or     

       6 x 12 x 2 =...or ..
(Turn cuboid around to show 3 numbers are interchangeable.
pp 82 - 85

OHS NM3/1:  Missing Numbers


L2

1 hr
'24 Game':

Choose any 4 numbers,

use all 4 to make 24,

with any 4 arithmetical operations

(whole class or in pairs) 

Can  use for jottings:

WS NM3/1: 24 Game Score Sheet

· know & use the order of operations, including  brackets

· carry out calculations with more than 1 step using brackets & the memory, square root and sign change keys
order of operations

brackets

calculate

calculation

calculator

display

key

enter

clear

memory
Use a string of numbers on board to demonstrate different answers with LTR and scientific calculators.

Explain rules of BODMAS.

Use to write some solutions to 24 Game as single expressions (or equations), eg:

4+ ( 4 X 5 X  1 ) from 1, 1, 4, 5
1).  Investigate ways of making different totals using same 3 numbers.  

Eg: Starting with 2,4 and 5 can you make numbers 1-10?  Biggest number?  Smallest number? Number nearest to 0? 10? ...

2).  Repeat with larger numbers.

3).  Collect results on board using rules of BODMAS.

4).  Use WS NM3/1: 24 Game Score Sheet  to allow pupils to play on pairs. Winning partner writes down their solution using BODMAS rules.  

Extend to larger numbers, squares and square roots.


I'm thinking of a number and when I..., then ... I get ...What number am I thinking of?

Puzzles set by teacher (or individual pupils); pupils to suggest how to write this down.

(linking with later unit on equations A4)
p 86

WS NM3/1: 24 Game Score Sheet


Class:


Week:
Time:  2 hrs

Total of 4 hrs
Maths Topic:    Unit 9a / N & M 3a / Calculations 2   

(Part 2 of 2):                             Mental, written & calculator methods

Place Value

Lesson

No
Mental Starters
Learning

Outcomes
Key Vocabulary
Introductory

Ideas
Main Activity 

Suggested activities:
Plenary
Resources

L3

1 hr
Mental + / - Strategies:

Eg:  If 24 + 67 = 91, 

 What is 2.4 + 6.7?

Other shortcuts?

(include 

0.24 + 0.67 ...

2400 + 6700 ...

and +/- relationship as in:

91 - 24 = ...

91 - 67 = 

67 + 24 = ...)
OR

OHS NM3/2: Sum Shortcuts
OR 

Counting Stick: Count on or back in fractions & decimals from 0, 5, & 10
· round whole + numbers to nearest 10, 100 or 1000

· round decimals to nearest whole number or 1d.p.

· consolidate & extend mental methods of + & - to include FDP, accompanied where appropriate by suitable jottings
      and

· solve simple word problems mentally


round

nearest

decimal place

to 1 decimal    

     place (1 d.p.)

approximate

nearly 

rough

roughly

partition


Rounding Introduction

Use newspaper headings such as 9000 Chelsea fans at Saturday's match to raise Qs such as: What might the actual attendance have been?  Smallest?  Largest?  Were they rounded to nearest 10, 100, 1000 ...?

Develop using other contexts and extend to decimals.

+/ - Mental Arithmetic Introduction

Use OHS from Starter to introduce strategies involving: 

· Counting on & back

· +/- several small numbers

· partition

· nearly doubles

· nearly numbers

· the +/- relationship

· extending known sums to their multiples
Activities involving rounding of whole numbers and decimals in cross-curricular contexts, eg:

· Reading measuring instruments used in science, cookery, DT

· Food values on food packets

· Geographical data

· Diameters of atoms 

· Circumference of planets

· Pollution levels in rivers, in ppm

For practice in using strategies to count on / back with large numbers, go to this popular football game:
Skill 


Or, for a mental maths skills workout against the clock, try:
Mental Gym from BGfL
Recap rules on rounding, eg:

What is 2945 to nearest 10, 100, 1000?

Pi is 3.14158 ...What is it to nearest whole number?  To 1d.p.?

Recap 'Nearly Numbers' strategy:

If 1 CD tape is reduced to £0.99, what is the cost of 2 tapes?  … 3?

What if reduced to£0.98? … £ 0.90?

OR

 Review 'Nearly Numbers' strategy for repeated addition of 9, then 8; 90, then 80, etc.
pp 42 - 45

pp 92 - 95

OHS NM3/2: Sum Shortcuts
Counting Stick
Newspapers with numerical headings

Cross-curricular data

L4

1 hr
Practice of simple known FDP Equivalents

If 1/2 = 50% = 0.5, 

what is 1/4?  1/8?  1/16? ...
OR

Recap multiplication tables 

OR

OHS NM3/3:  Equivalence

· consolidate & extend mental methods of x &  ( to include  F, D, %, accompanied where appropriate by suitable jottings
  and

· solve simple word problems mentally

· break a complex calculation into simpler steps, choosing & using appropriate & efficient methods & resources, including ICT

· present & interpret solutions in the context of the original problem;

       and

· explain & justify methods & conclusions orally & in writing
Ma 1 words: any of -

answer

evidence

explain

explore

investigate

method

problem

reason

results

solution, solve

true, false
X & (  Mental Arithmetic Introduction
How many ways can you find to work out 2.4 x 50?

Use this question & similar to introduce strategies (p.96) that use:

· factors

· partitioning

· doubling / halving

· x /( relationship

Repeat with ( questions, such as:

How many ways can you find to work out 504 ( 14?
· Further oral, written, practical activities that require use of strategies for X and (
· FDP & word problems (or postpone until N5).

Conversion rules between metric units (formally addressed in Unit 9 / N&Mc)

Eg:   OHS NM3/4:  Metric System
 For complex calculations set in a Theme park, explore 'Theme Park' at: 

Roller Coaster Queues



For an number investigation into newspaper advertising costs, go to 'Newspapers' at:
Advertising: What's It Worth?

Recap 'Nearly Numbers' strategy:

Extend CD tapes question in L1 to multiples:  cost of 10 tapes? 20?  25?

OR

Recap range of strategies used in lesson, eg:

16 x 7.5

4.23 x 50

1/2 x 6

246 ( 12

465 ( 15

OR

Recap simple fraction - decimal equivalents using OHS NM3/3:  Equivalence

pp 96 - 101

pp 28 - 31

OHS NM3/3:  Equivalence
OHS NM3/4:  Metric System


KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : First Half

Class:

Note: A3 is an ambitious unit.  If all learning outcomes in Lessons 3-5 cannot be achieved, they can be re-addressed in A5, Summer Term. The 2 Key Objectives in A5 are1)Graphs & 2) Word problems & investigations
Week:
Time:  3 hrs

Total of 6 hrs
Maths Topic:    Unit 10 / A 3 / Sequences 1   

(Part 1 of 2):                                      Integers, Powers & Roots

Sequences, Functions & Graphs

Lesson

No
Mental Starters
Learning

Outcomes
Key Vocabulary
Introductory

Ideas
Main Activity 

Suggested activities:
Plenary
Resources

L1

1 hr
Find all the factors pairs for numbers 1 - 20 and list on board.

Note those with only 1 factor...2 factors...even no. of  factors 
· recognise and use factors and primes (less than 100).

· recognise multiples and find the lowest common multiple

· recognise first few triangular & square numbers to at least 12x12, & corresponding roots

· use the square root key
factor

common factor

highest common 

    factor, (HCF)

prime 

prime factor factorise

square number

squared

62 as 'six squared' 
65 as 'six 6 to the power 5' …
triangular 

    number

divisor

divisible

divisibility test

indices

product

multiple

lowest common   multiple (LCM)

property

consecutive

classify
OHS A3/1:Factorpillars:

Discuss why Factorpillar 12 has 3 pairs of legs); the other 2 factor pillars? (1 prime & 1 square)

Explain meaning of a prime number, square number; factor, common factor, odd, even.

(DISPLAY WORK OPPORTUNITY)
1).  Activities to find prime, square, odd, and even numbers, factors & HCFs; be able to explain.  Eg:

·  - Investigate factorpillars with 1 leg (1),  2 legs (primes - babies!), 4 legs, 6 legs, odd no. of legs (square numbers); 

· - Which factors do any 2 factorpillars have in common?
2) Divisibility tests 

OR Revise using:

Revising Special Numbers
Factors of 64 or 72? - list in order, strategies for ensuring a list is complete 

OR 

Is 1 a prime no? Why?
OR

OHS A3/2  Mystery Factorpillars
pp 52 - 59

OHS A3/1:Factor-pillars 

OHS A3/2  Mystery Factorpillars

L2

1 hr
Start at 0 & count up in 2's, 5's and 10's. (Whole class)

Extend to counting up in 9's (+10 -1 strategy); then in 6's, 7's & 8's.

OR

Review square numbers
· 

WS A3/1:Multiplication Grid
: ''Why do some answers occur more than once? ...common multiples (CM) ... LCMs

AND

'where are the square numbers; why?'
1) Activities on multiples, eg: 

WS A3/2:Multiples on a 100-Grid
Use to reinforce multiples, prime numbers, factors.  Extend to CMs, eg: find CMs  eg: of 5 and 6 on grid;  LCM?

2)  Activities on square and square roots, eg: 

 WS A3/1:Multiplication Grid
- position of square nos on grid

    - diagrams of growing squares,    

  mappings    

- and  table of  coordinate pairs; 

    - link with graphs

WS A3/3: Matchstick Patterns 1   for growing patterns (inc. squares)
Give  6 numbers (2, 36, 1, 9, 32,) and ask Qs such as:

Which ones are square? 

prime? multiple of 8?

factor of 8?

both a square and a multiple of 4?

OR

see 6 Qs on p9
pp 52 - 59
WS A3/1:Multipl-ication Grid
WS A3/2:Multiples on a 100-Grid
WS A3/3: Matchstick Patterns 1 ,

L3

1 hr
'What Next and Why? Activity:  :  Write on OHP the 1st number eg: 5, What is the next number? Eg:

1st is       5   yes
2nd is    10   no
2nd is      7   yes
3rd is      9   yes
WHY?
· generate terms of a simple sequence given a rule: 

· term-to-term &                                                                                                                                                                                                                                                                                                                                            

-  position-to-term

· generate sequence from practical contexts and describe the general term in simple cases 

· solve word problems & investigate in range of number & algebra contexts
· identify information  to solve a problem and

· represent problems mathematically: symbols / diagrams / tables / graphs
sequence

term

nth term

consecutive

rule, relationship

generate

predict

continue

increase, decrease

finite, infinite
Start with matchstick activity on OHP or board;  

Sparks 8: Sequences 1: Q1 - next ?

Q2 - Describe sequence (+3 each time)

Q3 - Why? (refer to 3 extra matchsticks in context)

Q4 - 10th,  50th term?

Q5 - General term? (nth term has 3n+1, because ...)

Q6 - Formula  -words? Using letters? (Link with A2)
(See stopping point in Unit A1:)

1) Introduce activity in WS A3/3: Matchstick Patterns 1   and repeat Qs 1 - 6
Recap the method of how to find the 10th term;  any term.

Review either use of nth term or formula as appropriate

OR

OHS A3/3 :  nth Term
pp 144-155

Sparks 8: Sequences 1
WS A3/3: Matchstick Patterns 1
OHS A3/3 :  nth Term

KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : First Half

Class:    Note: A3 is an ambitious unit.  If all learning outcomes in Lessons 3-5 cannot be achieved, they can be re-addressed in A5, Summer Term. The 2 Key Objectives in A5 are1)Graphs & 2) Word problems & investigations
Week:
Time:  3 hrs

Total of 6 hrs
Maths Topic:    Unit 10 / A 3 / Sequences 2      

(Part 2 of 2):                                               Sequences, Functions & Graphs

Les-son

No.
Mental Starters
Learning

Outcomes
Key Vocabu-lary
Introductory

Ideas
Main Activity 

Suggested activities:
Plenary
Resour-ces

L4

1 hr
OHS A3/1 :  nth Term
Find next 2 terms

Find nth term
· express simple functions in word, then using symbols; represent in mappings
Previous list plus:
input

output

function

function

   machine

mapping

and Ma 1 words: any of -

answer

evidence

explain

explore

investigate

method

problem

reason

results

solution, solve

true, false
Sparks 9: Sequences 1   

OR

Sparks 9: Sequences 2
Represent with mapping, function machine.

Mappings from other sequences:

Given inputs & outputs, what is the rule?

Inverse: Given output & rule, input?

What is a mapping?
1) Sequences requiring pupils to produce mapping / inputs / outputs .

2) Link to nth term, eg: nth term is 3n +1
3) Link to Equations (A2), eg: y = 3n + 1
OR  Review  sequence patterns and general rules, using:
Revising Patterns and Rules
Use mappings produced to introduce term function & notice some properties  of expressions: 

Can write in > 1 way, eg: 

  (c-1)x2  or  c x 2 - 2

Can say more simply, eg;

    d+1 +2  or  d+3

Can invert it, eg:

  X + 4 = Y   or  X = Y - 4
pp160 - 163
OHS A3/3 :  nth Term
Sparks 9: Sequences 1

Sparks 9: Sequences 2

L5

1 hr
Use counting stick to generate sequences from a rule:

Eg: start with 3.  Keep doubling and adding 1; finishing number (end of stick)?

(Review / extend sequences used in A1).


· generate terms of a simple sequence, given a rule: 

-   term-to-term &                                                                                                                                                                                                                                                                                                                                    -  position-to-term)

· solve word problems & investigate in range of number & algebra contexts
· identify information necessary to solve a problem  and

· represent problems mathematically: symbols / diagrams / tables / graphs

Q: 'What is 4 x 8? How did you work it out if you didn't know it by heart?'

Compare term-to-term approach - 

 (Start No is 8, keep adding 8:  8, 16, 24, 32)

with position-to-term approach - 

(1st. term is 1 x 8, 2nd is  2x 8, 

 3rd is 3 x 8, 4th is 4 x 8)

Highlight difference, which is easier for early terms,  late terms...?

Link to mappings
Activities that require

- term-to-term approach, eg: 

         1st term is 100, each term is 10 times    

         the one before; 1st 5 terms? 

         describe sequence in words

- position-to-term approach, eg:

         nth term of a sequence is 2n - 1, 1st 5 terms?

         Describe sequence (eg: odd nos)
OR

Graphical Calculator Investigation:  p 148

OR

(Spreadsheets to explore both approaches, see page 148)

Extend to word problems, eg:

Crossing the River from BGfL
Harry & Rajid start with £1 pocket money in week 1 of the new year.  Which pocket money rule is better? - Why? - 

Harry:  2 x week no. + 1 

Rajid:   2 x (week no. + 1)

What do they each get in Week 100? (position- term).
pp 148 - 153

Counting sticks

Graphical calculators


L6

1 hr
Review plotting & reading coordinates in 1st quadrant (> 4th quadrant).

Eg:

OHS A4/2: Car Hire

· generate coordinate pairs that satisfy a simple linear rule; plot graphs of simple linear functions, (in form y = ..x...) using paper & ICT

    and

· recognise straight-line graphs parallel to x-axis or y-axis


coordinates

coordinate  

    pair/point

x-coordinate

y-coordinate

grid, origin

axis, axes

graph variable

straight-line 

       graph

equation (of a graph)
Introduce co-ordinate pairs, eg :

"Give rule such as 

C = 3D+ 4, tell me a pair of co-ordinates that C and D could be".

Plot on a coordinate grid.

OHS A3/2: Co-ordinate Grid
Link with secure learning of previous A3 lessons,  eg; sequences, mappings, nth term & formulae 
Activities to include:

1) generating coordinate pairs from equation

2) generating table of x, y values from equation

3) plotting points, drawing a line through points & extending line

4) read off intermediate points; check they fit rule

5) extend this to fractions & negative nos

6) begin to notice key graph features (of form y = mx)

OR plot given shapes, using:

 Coordinate Shapes from BGfL OR
The Coordinate Game from BGfL

OHS A3/2: Co-ordinate Grid
Oral work with whole class: generate family of graphs for y=x, y=2x, y=3x, y=4x

Use to recap correct methods for plotting and line drawing.

Use to highlight that;

all go through origin

all are straight lines

vary in steepness
pp 164 - 171

OHS A4/2: Car Hire
OHS A3/2: Co-ordinate Grid

KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : First Half
Class:
Week:
Time:  2 hrs

Total of 2 hrs
Maths Topic:    Unit 9b / N & M 3b / Calculations 2   

(Part 1 of 1):                                                       Mental, written & calculator methods
Place Value

Les-son

No.
Mental Starters
Learning

Outcomes 
Key Vocabulary
Introductory

Ideas

     
Main Activity

Suggested activities:
Plenary
Resour-ces

L1

1 hr
Median Tables Chart (Median)
- an activity (to practice x facts to 10 x 10).


· multiply 3-digit by 2-digit numbers; extend to multiplying decimals (1d.p. & 2 d.p.) by 1-digit whole numbers
(p 104)

· make and justify estimates & approximations of calculations
(p102)

· check a result by considering whether it is of the correct order of magnitude  and by working the problem backwards 

(p110)
multiply

multiplication

divide

division

subtract

subtraction

add, addition

guess, estimate

approximate approximately 

not enough approximately 

      equal to 

      (& symbol)

roughly

nearly
too many

too few

enough
Introduce problem leading up to X of two nos with at least 2-digit;  ask pupils to explain how they solved it. 

Eg: 5 minibuses with 19 pupils in each one. Total?  15 buses?  26 buses? 243 buses?

Review understanding that X is repeated addition and highlight one efficient method, eg: grid method.
Activities involving long multiplication.

· Focus on grid method for a number of problems. (Eg: see p 104)

        (Rough estimate by approximating before each calculation.)

· Explain distributive law and link to grid method

        Eg:  26 x 19? Estimate: 25 x 20 = 500

          Calculation: 26 x 19 = 20 x 19 + 6 x 19   OR  26 x 20 - 26 x 1 = 494

· Discuss other informal methods of multiplication as appropriate.

· Check results from order of magnitude & by working backwards

For further practice on the 4 operations, try these games at
Megamaths Grid Game

OR  Megamaze
                                          

For practice in speed multiplication of two 2-digit numbers, play:
Batter's Up Baseball
What is 239 x 41?  Grid method?  Other methods?
p 104

Median Tables Chart (Median)

L2

1 hr
Growing and Shrinking Snakes
(Median)- to practise powers of 10

OR 

Counting stick: subtracting 2-digit numbers such as 19, 26 eg: from 100;

(to practise for division)
· divide 3-digit by 2-digit numbers; extend to dividing decimals (1d.p. & 2 d.p.) by 1-digit whole numbers
(p106)

· make and justify estimates & approximations of calculations
(p102)

· check a result by considering whether it is of the correct order of magnitude  and by working the problem backwards 

(p110)

Introduce problem for ( of two 2-digit numbers. 

Share different pupils' methods.  

Review understanding that division is repeated subtraction and highlight one efficient method,  eg: chunking method.

Eg:  19 pupils per minibus, how many buses for all of Y7 (95 pupils)?  

Lower School (285)? Whole school (500)?

(last one has a Remainder  

Discuss rounding up/down issue. Plenary?
Activities involving long division

1)  Focus on chunking method  using a range of  problems.
· Carry out rough estimate by approximating first.

· (Chunking links division to repeated subtraction, in this method, in chunks) Eg:  494  ( 19 ?

19     I  494               Estimate:  494 ( 19 is approximately 500 ( 20 = 50 ( 2 = 25

    -      380                  (19 x 10 = 190, so 19 x 20 = 380, subtract 20 x19)

    =     114            

    - 114                 ( 6 x 19  = 114, so subtract 6 x 19)   

=       0                  Ans: 20+6 =26
2)  Focus on Listing method to solve a range of problems.
· (Listing links division to repeated subtraction).

       Eg: 285(19?   19, 38, 57, 76, 95, 114, 133, 152, 171, 190, ...List too long so…

            0 1 5            19's in 2?    0

     19 I 2 8 5            19's in 28?  Look at list: 1x19=19  Rem 9

      -    1 9               bring down 5
           0 9 5.           19's in 95?  Look at list: 5x19=95 

-     9 5

             0 0            no Rem: stop.  Ans: 15

· Discuss other informal methods of division s appropriate.

· Check results from order of magnitude & by working backwards.
1)  Return to Minibus problem :

500(19=26 Remainder  6. 

Is this 26 or 27 minibuses?

Should you always round up? Why?

OR

2) Discuss informal methods of division for decimals, eg: 2.4 x 1.2.
pp 102, 106, 110

Growing and Shrinking Snakes
(Median)
Counting stick

KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : Second Half

Class:
Week:
Time:  2 hrs

Total of 2 hrs
Maths Topic:    Unit 9c / N & M 3c / Calculations 2   

(Part 1 of 1):                                                                     Mental, written & calculator methods
Place Value

Measures

Les-son

No.
Mental Starters
Learning

Outcomes 
Key Vocabulary
Introductory

Ideas

     
Main Activity

Suggested activities:
Plenary
Resources

L1

1 hr
Establish several rules of thumb for length, eg : finger width (c. 1 cm), hand span ( 15 cm). Pupils to use own 'rules' to estimate length of page, table, pencil …

Compare estimated lengths with measured lengths.


· use names & abbreviations of measurement units measure / estimate / calculate & solve problems in everyday contexts involving :L, A, M, C & T

and

· convert one 

    metric unit to   

    another (eg:   
    g to kg) 
and

· read & interpret scales on a range of measuring instruments

· check a result by considering whether it is of the correct order of magnitude  and by working the problem backwards
words and symbols for:

mm, cm

m, km

g, kg

ml, cl, l

mm², cm²

m², km²

°C

s, min, h

day, week

month

year

decade

century

millenium

area

capacity

length

mass

time

tempera-

        ture

depth

distance

high, height
Estimate L, A, C, M, & T in classroom, such as room length; window area.

Measure and calculate if necessary and compare with estimate. Use a rule to convert units, eg: m > cm. 

 Stress the need for an approach combining all 4 skills in future work.

(For imperial units:  see Y8)
· Circus of short activities involving estimation,  measurement, calculation and conversion skills in:

        L, A, C, M, T.  
        Eg: Estimate and mark 1 km from school on an enlarged and wall-mounted 

        street map from A-Z map ... a 1p coin weighs 3 grams;  does a 10p coin weigh 

       10 times as much?  Classroom temperature? 

OR
·  WS NM3/2: Circus of Activities
       (Includes an activity sheet for pupils)

     Reference to the 4 skill areas: estimating / measuring / calculating / converting.

(Formative assessment: can use activity to assess current knowledge, skills & understanding of conversion rules for lesson 2)
For a football-mad approach to metric system:
Footee Website Log-in Page
(Choose 'Multiply & Divide by 10' Level 4 and ''Multiply & Divide by 100' Level 4)
Use circus activities to collect mental pictures of small,

medium and large units of L, A, C, M, T.

Eg: 

door height =2m; nail width 1cm; bag of sugar=1kg; 1/2 tsp sugar =1g.

(DISPLAY OPPORTUNITY: MENTAL PICTURES & RULES OF THUMB)
pp 228-231

Sparks 16: 'Match a Measure'
WS NM3/2: Circus of Activities
Eg: metre rule, rulers tape measure, various scales, A-Z, a 1-litre lemonade bottle, measuring jugs cylinders  

thermometer  

L2

1 hr
Activity for practice in multiplication & division decimals by 10, 100, 1000, eg:

Growing and Shrinking Snake (Median)



OHS NM3/4:  Metric System
Use circus and OHS to help review conversion rules for mm, cm, m and km.

Use prefixes to predict rules for ml, cl, l, & g, kg, tonne
· Use Who has ...?' Metric Cards (BASS)  as a whole class activity to link the skills of X and ( by powers of 10 to conversion rules within the metric system.

OR
Powers of Ten

·  Individual work on problems involving L, A, C, M and T.

· OR  create your own resources at;
Measurement Worksheets
For an insight into how a pupils' weight varies according to which planet they are on, visit:
Watch Your Weight in Outer Space!
      
Choose one problem from main activity; ask pupils to explain:- what units used, what conversion rule, how they knew when to x  or  (
pp 228-231

Growing and Shrinking Snake (Median)
OHS NM3/4:  Metric System 

Who has ...?' Metric Cards
(BASS) 



KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : First Half

Class:
Week:
Time:  3 hrs

Total of 5 hrs
Maths   Topic: Unit 11 / SSM 3  
(Part 1 of 2):                                                                      Geometric Reasoning: lines / angles / shapes

Lesson

No
Mental Starters
Learning

Outcomes 
Key Vocabulary
Introductory

Ideas

     
Main Activity

Suggested activities:
Plenary
Resources

L1

1 hr
OHS SSM3/1: Angles making 360° to recap meaning & language of angles

OR

OHS SSM3/2: What Can You See?
(visualisation exercises - lines, angles)
· begin to identify & use angle, side & symmetry properties of triangles & quadrilaterals
and

· solve geometric problems, involving  these properties, using step-by-step deduction & explaining reasoning with diagrams & text

· use 2-d representations to visualise 3-d shapes & deduce some of their properties


shape

polygon: 

regular

irregular

concave

convex

pentagon

hexagon

octagon

triangle:

equilateral

isosceles

scalene

right-angled

quadrilateral:

square

rectangle

rhombus

parallelogram

kite

arrowhead

delta

circle

2-dimensional, 2-d

3-dimensional, 3-d
Review angle & side properties of triangles  from SSM2 & quadrilaterals,  eg; using 

OHS SSM3/3: Picture House
OR

OHS SSM2/2: Angle Rules OK
... and use to solve geometric problems, eg:

Why can a quadrilateral have a reflex angle.  Why not a triangle? 
1    Activities involving visualisation & drawing of 2-d shapes (eg: p 184)

Eg:  How many different shapes can you make from overlapping 2 squares?
2    Activities involving visualisation & drawing mainly of triangles & 

      quadrilaterals (eg: p 186)

Eg:  Use Logo  to write instructions to draw a rhombus  OR plot visualised shapes, using: Coordinate Shapes from BGfL
3    Activities involving use of angle rules to solve problems (eg: p 188)

  (see SSM2: angles a.a.p., on a straight line, in a triangle, vertically opposite angles)

Eg: 2 squares overlap so a corner of the larger square is at the centre of 

      the smaller square.  Explain why the overlapping area is a quarter of   

      the smaller square

4 Activities involving angle, side & symmetry properties of triangles & 

       quadrilaterals, 

Eg:  Pinboard Investigation
 8 different triangles can be constructed on a 3x3 pinboard.   What are they?  Group them according to their angle, side &  symmetry properties.  (See L1 plenary).

OR

For angle estimation in an interactive sport environment, try  these games:

Twist and Shoot'  OR  Star Striker'
at  Footee Website Log-in Page
(For both, choose 'Knowing About Angles' then 'Measuring Angles Level 4')
Review Angles:

Pinboard Investigation 

There are 8 possible different triangles on a 3x3 pinboard.  What are they?

(Discount reflections, rotations, translations)
How many have right angles? ... 

0, 1, 2 equal sides? 1, 2, 3 acute angles? 1 obtuse angle?
pp 184 -  189

OHS SSM3/1: Angles making 360°
OHS SSM3/2: What can you See?
OHS SSM3/3: Picture House
Logo software

Dynamic Geometry Software

L2

1 hr
OHS SSM3/2: What Can You See?
(visualisation exercises - angles)
· 

Review how to recognise general reflection & rotational symmetry properties of triangles & quadrilaterals (p 202)

Eg, OHS SSM3/4:  Symmetry in Shapes
 ... and use to solve geometric problems, eg: 

why can you always make an isosceles triangle from 2 identical right-angled triangles?

Review symmetry:

Pinboard Investigation

How many have 1/2/3 lines of symmetry?

Do any have rotational symmetry?  Why?
pp184-189, 202

OHS SSM3/2: What Can You See?

OHS SSM3/4:  Symmetry in Shapes
OR

Dynamic Geometry Software

L3

1 hr
OHS SSM3/2: What Can You See?
(visualisation exercises - choose from symmetry & transformations)

reflect

reflection

reflection / line   

   symmetry

line of symmetry

mirror line

rotate, rotation

rotational 

     symmetry

symmetrical
OHS SSM3/5:  Making Dice Pupils to label other 5 sides so when folded up, opposite sides total 7. Check by folding.  Use to highlight visualisation aids for  cubes.   (Eg:  shading basal face & mentally folding Left then Right faces, Front then Back faces. Top face last).  
Activities involving 2-d representations of 3-d shapes & deducing properties from them:

Eg 1   Guess the Shape :

 Given front & side elevation & plan view, what is the 3-d shape?  

Eg 2    Builder's Boss:   
1 partner looks at a 2-d picture of a 3-d solid & tells their partner how to build it.

Eg 3  Cubes Investigation: Find all possible solids that can be made from 4 cubes.  Record - isometric paper.  Investigate different numbers of cubes.
Cubes Investigation

Collate & Compare results.  Discuss systematic approach.

Plan View?  Front & side elevation?

Which solid has minimum number of faces? Surface Area?
pp 198 - 203

OHS SSM3/2: What Can You See?
OHS SSM3/5:  Making Dice
Dynamic Geometry Software

KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : Second Half

Class:
Week:
Time:  2 hrs

Total of 5 hrs
Maths   Topic: Unit 11 / SSM 3  

 (Part 2 of 2):                                                                      Geometric Reasoning: lines / angles / shapes

Les-son

No.
Mental Starters
Learning

Outcomes 
Key Vocabulary
Introductory

Ideas

     
Main Activity

Suggested activities:
Plenary
Resour-ces

L4

1 hr
Practice in drawing to nearest mm.  Eg: Ask pupils to draw & then measure a line 9 squares long on non-standard squared paper. 

Nearest is winner.  Repeat for other lengths.

(Know  1 square length in advance so you can just calculate each suggested length without measuring)
· use ruler to measure & draw lines to nearest mm

and

· use protractor  to measure & draw angles to nearest degree, (including reflex angles)
construct

draw, sketch

measure

perpendicular

distance

ruler

protractor (angle measure)

set square

angle

degree (°)

right angle

acute angle

reflex angle

length

millimetre (mm)

centimetre

(mm)


Length Measurement:

Ask pupils to place these lines in order of decreasing length. (Why do we need to measure for small differences?).  Eg;

OHS SSM3/6:  Measuring Lengths
OR

Angle Measurement: Ask volunteers  to measure angles  on OHS such as:

OHS SSM2/1:  Measuring Angles
Note;

Use to reinforce accurate use of  ruler & protractor.  

Make clear that accuracy is + / - 1mm and + / - 1°


Activities involving

· Measuring & drawing lines to nearest mm

· Measuring & drawing angles to nearest degree

· Extend to problems requiring accuracy targets to be met.

Eg: Demonstrate  how  to construct hexagon using protractor (- or shortcut with  

       pair of compasses, for complementary skills)  & use in WS SSM3/1:  An  

       Optical Illusion?
       ( Each pupil constructs a hexagon & shades it so appears as a 3-d cube.     

       Tessellating hexagons appear to be form an optical illusion. 

Reinforce accuracy requirements: explain that when cut out and stuck together, the group's hexagons should make an impressive optical illusion - but only if to nearest mm and degree.  Gaps due to badly fitting hexagons  destroys the illusion.


Recap accurate use of rulers and protractors; most common errors

WS SSM3/1:  An Optical Illusion? - Stick all finished hexagons together on A1 sheet. Do they meet the  accuracy requirements?   
pp 220 -223,

p 232

OHS SSM3/6:  Measuring Lengths
OHS SSM2/1:  Measuring Angles
WS SSM3/1:  An Optical Illusion?

L5

1 hr
Sparks 20: Angles 1: Estimate angles - closest is winner; (can use a paper corner to estimate 90° & 45°).
     and

· construct  given 2 sides & enclosed angle

    (SAS)

    and

· construct  , given 2 angles and included side

· (ASA)

Demonstrate (ASA) construction of:

Triangle ABC with:

Angle A = 36°

Angle B = 58°

Side AB = 7cm

Demonstrate (SAS) construction of:

Triangle ABC with:

Side AB = 6cm

Side AC = 10cm

Angle A = 42°
Further constructions, given SAS or ASA

Extend to more complex constructions, given time 
Review SAS using polygon constructions.   Eg: draw  a polygon from in OHS SSM3/1: Angles making 360°
but using interior angles instead of centre angles.
p 222

Sparks 20: Angles 1
OHS SSM3/1: Angles making 360°

 KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : Second Half 

Class:
Week:
Time:  3 hrs

Total of 5 hrs
Maths Topic:    Unit 12 / N 4 /  FDPRP 2   

(Part 1 of 2):                                                                   Equivalence between FDPRP

Percentages, ratio & proportion

Les-son

No.
Mental Starters
Learning

Outcomes 
Key Vocabulary
Introductory

Ideas

     
Main Activity

Suggested activities:
Plenary
Resources

L1

1 hr
Counting Stick or Spider Diagram  as in Sparks 3, 4 or 5 Fractions, Decimals, %ages
Review concept that F, D and % are all parts of a total (unlike ratio), and so are all linked.
· recognise equivalence of %s,  fractions & decimals
    and
· calculate simple %s

and

· use equivalence between % fractions and decimals in describing proportions
· use direct proportion in simple contexts
numerator

denominator

decimal fraction

percentage (%)

equivalent

equivalence

cancel

cancellation

lowest terms

simplest form

total

value

amount

exchange rate

currency

convert

ratio

proportion

notation of 3:2…

Introduce language of proportion, eg: with OHS  N4/1: School Dinners
(focusing on F, D, % and Proportion).

Eg: 6 in 8 like school stew ...

6 out of  8 like school stew ..
6/8 ...0.75 ...75%
PROPORTION: compares part with whole;  usually expressed as a F, D or %

Learning activities that require a focus on comparing  part with total:

· Develop introductory task so that pupils can apply language of proportion interchangeably with that of F, D and %.

· Present problems requiring comparison  of parts per whole, with focus on %  calculations (pp 72 - 4)

· Pupils could complete a series of statements from OHS  N4/1: School Dinners, such as:

· 2 in 8 dislike stew ... 1/4 dislike it ... 3/4 like it ... 75% like it ...
Sparks 3, 4 or 5 Fractions, Decimals, %ages  - linking F, D, % and Proportion
pp 70 - 77

 OHS  N4/1: School Dinners
Sparks 3, 4 or 5 Fractions, Decimals, %ages

L2

1 hr
Sparks 1: Equivalent Fractions -

(in preparation for equivalent ratios)
· understand the relationship between ratio and proportion.
· use ratio notation, reduce ratio to its simplest form & divide a quantity into 2 parts in a given ratio

· use informal strategies with ratio and proportion to solve problems

Introduce language of ratio, 

eg: with

OHS  N4/1: School Dinners
(focusing on F, D, % and R)

Eg: '6 like it for every 2 that don't';


RATIO: compares part with part

Learning activities which require a focus on comparing part with part.

Eg:: Consolidate language of ratio, eg:

Use OHS  N4/1: School Dinners,  to make statements such as:  

   2 in 8 dislike it, but ...    2 dislike it for every 8who like it

· Enrich range of ratio and proportion contexts, eg;

        R and P of :  wool, cotton, polyester etc in fabrics (clothes labels) ..; of pupils with brown eyes … long hair… of blue to yellow in green paint … of  flour to eggs in cake recipes ...

Equivalent Ratios.  Eg: OHS  N4/2: Equivalent Ratios
Eg:  If form 7S is 1/3 girls and 2/3 boys, then comparing them  as fractions looks like : 1 v 2 or as ratios  1 : 2

                                          3     3

        One approach: Ratios can be thought of as the numerators of fractions and we can therefore have equivalent ratios in just the same way as we have equivalent fractions. Link to equivalent  fractions.

To revise or extend, go to:

  Revision of Ratio   OR  Ratio & Proportion

Use same / new example to highlight similarity in language between:

 '1 to 5' 

 (a ratio)

'1 in 5' 

 (a proportion);

and link Qs:

What proportion are red?

What ratio?

What fraction?

What decimal?     What %?
pp 78 - 81

OHS  N4/1: School Dinners
Sparks 1: Equivalent Fractions
OHS N4/3: Shades of Grey 

Sparks 2: Ratio & Proportion,

OHS  N4/2: Equivalent Ratios

L3

1 hr
Sparks 2: Ratio & Proportion:
· 

OHS N4/3: Shades of Grey
Discuss  meaning of each ratio - Why no units?

Why is Dusk Grey darker than Misty Grey?

Find some  ratios that are darker than Barely Black …




KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : Second Half 

Class:
Week:
Time:  2 hrs

Total of 5 hrs
Maths Topic:    Unit 12 / N 4 /  FDPRP 2   

(Part 2 of 2):                                                                           Equivalence between F, D & P

Percentages, ratio & proportion

Les-son

No.
Mental Starters
Learning

Outcomes 
Key Vocabulary
Introductory

Ideas

     
Main Activity

Suggested activities:
Plenary
Resour-ces

L4

1 hr
Sparks 2: Ratio & Proportion,

Using several  measures, eg: in £, metres, kg, minutes
· use ratio notation, reduce ratio to its simplest form & divide a quantity into 2 parts in a given ratio

· use informal strategies with ratio and proportion to solve problems

· check a result by considering whether it is of the correct order of magnitude  and by working the problem backwards
numerator

denominator

decimal fraction

percentage (%)

equivalent

equivalence

cancel

cancellation

lowest terms

simplest form

total

value

amount

exchange rate

currency

convert

ratio

proportion

notation of 3:2 …


A problem requiring understanding of both ratio & proportion

Eg:
OHS N4/3: Shades of Grey 

For ratio - use Q  on sheet or similar;

For proportion, set Qs involving total quantities. Eg: 'They sell in tins of 240  ml.  What proportion of Black & White is in each can? Gives answers as F (or D or %) ...

L5: Use 1 litre or similar, so can focus on  appropriate written / calculator method or on checking strategies; 
EFFICIENT  PROBLEM-SOLVING  USING RATIO AND PROPORTION  

Provide range of problem-solving opportunities involving both ratio and proportion, to include:

· equivalence between fractions, decimals, &s, ratio & proportion

· equivalent ratios

· dividing a quantity into 2 parts according to a given ratio - informal methods

· checking results from order of magnitude

· checking results by working the problem backwards


Choose one example from each lesson to highlight skills in these 5 areas: 

OR

Find 3 more shades of grey between Dusky Grey and barely Black, in OHS N4/3: Shades of Grey

pp 110 - 111

pp 78 - 81

Sparks 2: Ratio & Proportion
OHS N4/3: Shades of Grey


L5

1 hr
Sparks 2: Ratio & Proportion,

Using several  measures, extend range of measures and number size.
· 



Express each shade in OHS N4/3: Shades of Grey as a fraction / decimal / %


KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : Second Half

Class:
Week:
Time:  2 hrs

Total of 4 hrs
Maths Topic:   Unit 13 / A4 / Equations 3  

 (Part 1 of 2):                                                                                         Equations, formulae & identities

Les-son

No.
Mental Starters
Learning

Outcomes 
Key Vocabulary
Introductory

Ideas

     
Main Activity

Suggested activities:
Plenary
Resour-ces

L1

1 hr
'I'm thinking of a number, 2m; double it, add 3n, what is the answer?'  Pupils to write down expression / equation. Repeat.

(only Qs involving + & -)
· understand that algebraic operations follow the same conventions as arithmetic operations
· use letters to represent unknown numbers or variables; know the meanings of the words term, expression and equation
· simplify linear algebraic expressions by collecting like terms; begin to multiply a single term over a bracket (integer coefficients)
term

expression equation
           c       c

               c

Each side = c; Perimeter?

Each side increases by 2;   Perimeter?

=  c+2+ c+2+ c+2

 = 3 x (c+2).

Extend to other shapes'  developing understanding of multiplying out ( )s
Focus: accurate use of expressions involving addition & subtraction, eg: c+c+c
· Develop Introduction to include other shapes

· Develop Introduction to include other contexts; eg: money, cooking times, everyday situations ...

        Eg:     WS A4/1:  Building Pyramids
For an interactive exercise on expressions, try  this online activity
Postie
(level 1:  1-step calculations; level 3: multi-step calculations)

OR,

For a review of the use of letters for numbers, addition and subtraction, go to:
Revise Algebraic Addition and Subtraction

OHS A4/1: Number Pyramids
- to review collecting like terms

OR

Sparks 13: Expression Match 

- to review application of arithmetic rules to algebraic expressions
pp112-121

WS A4/1:  Building Pyramids
OHS A4/1: Number Pyramids

L2

1 hr
OHS A4/1: Number Pyramids
- to review and extend skills in collecting like terms - can include more challenging terms / fractions / decimals / negative numbers
· 

A rectangle is 3 cm long & c cm wide.  Area?

Repeat with similar Qs for other shapes.

Extend to:

A rectangle is c+3 cm long & c cm wide.  Area?

... leading to expressions such as

 c x (c + 3) & equations such as

 A = c x (c + 3)

(for partitioning approach, see p 116)


Focus: accurate use of expressions involving multiplication & division, eg: 3 x c
· Develop Introduction to include other shapes

· Develop Introduction to include other contexts; eg: money, cooking times, everyday situations ...

· Include expressions requiring use of all 4 operations to gain insight  into application of  arithmetic rules to algebraic expressions

· Qs involving use of inverses

Eg 1 : A rectangle is (p + 4) cm long & 5 cm wide.  

    Prove A = 3 x (p + 4) = 3p + 20 by dividing this shape into smaller 

    rectangles.

Eg 2 : If a x 9  + 2 = 29, then a = (23 - 5) ( 3 = ...

For further contexts, go to:
Writing Algebraic Expressions




Review learning using a wider range of 'I'm thinking of a number …' type questions; pupils to say or write down an expression or equation; and converse activity

(Qs involving X, (, indices & brackets)

 
pp112-121

OHS A4/1: Number Pyramids

KS3 Framework Materials: Year 7    

 Tier:  Main            Spring Term : Second Half

Class:
Week:
Time:  2 hrs

Total of 4 hrs
Maths Topic:   Unit 13 / A4 / Equations 3  

 (Part 2 of 2):                                                                                         Equations, formulae & identities

Les-son

No.
Mental Starters
Learning

Outcomes 
Key Vocabulary
Introductory

Ideas

     
Main Activity

Suggested activities:
Plenary
Resour-ces

L3

1 hr
I'm thinking of a number, & when I double it & add 3, I get 6. 

Q1:  What no. was I thinking of?

-Q2: Number machine?

Review no. machines with further egs
· use letters to represent unknown numbers or variables; know the meanings of the words term, expression and equation
· understand that algebraic operations follow the same conventions as arithmetic operations
· construct & solve simple linear equations  with integer coefficients ( unknown on 1 side only) using an appropriate method (eg: inverse operations)



           c       c

               c

Use Lesson 1 Starter to demonstrate how to produce equations from expressions.

Eg:  P = 3 x c or 3c

Repeat for other shapes.

Link to number machines.

(Link to position-to-term  in A3)


Focus: accurate use of equations in context, eg: P = 3c
Activities involving construction (& solution) of equations from:

· shape contexts, eg;   Introduction & other shapes

· number puzzle contexts, eg: WS A4/1:  Building Pyramids
· real-life situations  (word problems), where pupil has to chose to allocate letter to unknown number or variable,

         eg: There are 30 pupils in class 7B.  There are 6 fewer girls than boys. How 

        many boys and girls are in 7B?
There are 27 pupils in class 7B.  There are two times as many girls as boys. How many boys and girls are in 7B?

(Link to ratio)
pp 122 - 125

WS A4/1:  Building Pyramids


L4

1 hr
Produce algebraic equation  from word equations (or v.v.) using 
OHS A2/1:     I'm Thinking of a Number ...
OR

Review substitution using

Sparks 12: Algebra Substitution 


· 

Use Number machines to introduce equation construction, eg:
X    x2     +3     6

& eqn:    2x + 3 = 6

What if +3 step is 1st 

and x2 step is 2nd ?  (> BODMAS)
Focus: solving given equations in context, eg: P = 3c. If c = 9 cm, what is P?

· Activities involving construction & solution of equations from a range of abstract and real-life situations, where pupil has to chose to allocate letter to unknown number or variable

· Checking by substituting into original equation

Eg:  Q:             t + 22 = 50 

        A:            t = 28
        Check:   28 + 22 = 50 ?   correct


Solve these equations:

A + 6 = 15

B - 5 = 2

5 - B = 2

9D - 3 = 33

E/10 = 50

4C + 8   =  40

4(C + 8) = 40

4+ 4C(C + 8)    

               = 40
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