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Year 8 Set 1 Scheme of work

	
	Topic 8 set 1
	Completed by

	1
	N1 number operations
	

	2
	N2 roots and estimates
	

	3
	G1 area
	

	4
	S1 tables and charts
	

	5
	S2 averages
	

	6
	A1 COORDINATES and conversion graphs
	

	
	
	End of term

	7
	N3 FDPRP
	

	8
	G2 Measures including time
	

	9
	N4 Money
	

	10
	G3 Angle
	

	
	
	End of term

	
	N5 Number review
	

	11
	A2 solving equations
	

	12
	S3 Probability
	

	13
	G4 Transformations
	

	
	
	End of term



Year 8 set 1 Scheme of work.
The 13 topics are noted at the start, plus Number review. This unit is designed to be covered prior to the Numeracy tests in May and includes sample material.
Each topic has a series of learning objectives called ‘LNF content’. These are a mixture of statements from the LNF and the programmes of study exclusively.
If these are underlined they are year 8 LNF statements.
If these are in bold they are year 8 statements from the programmes of study.
Other objectives may be statements from years 9, 7 and below. Examples and further details are in the left column.
There are four schemes of work depending on the ability of groups with subtle changes between each set.
For example, set 1 and set 2 are similar, but set 2 will have some more challenging statements removed and some easier ones added. Each set covers the same topic but with slightly different content.
In addition, the numerical reasoning and literacy statements are at the front. Tasks will need to be introduced that allow pupils to develop these skills within the topic areas.

NUMERICAL REASONING

· transfer mathematical skills across the curriculum in a variety of contexts and everyday situations
· select, trial and evaluate a variety of possible approaches and break complex problems into a series of tasks
· prioritise and organise the relevant steps needed to complete the task or reach a solution
· choose an appropriate mental or written strategy and know when it is appropriate to use a calculator
· use a scientific calculator to carry out calculations effectively and efficiently using the available range of function keys
· identify, measure or obtain required information to complete the task from a range of sources, including text
· identify what further information might be required and select what information is most appropriate
· select appropriate mathematics and techniques to use
· estimate and visualise size when measuring and use the correct units
develop and evaluate mathematical strategies and ideas creatively
consider connections between mathematical skills and contextualise these within extended tasks
· explain results and procedures precisely using appropriate mathematical language
· refine methods of recording calculations
· use appropriate notation, symbols and units of measurement, including compound measures
· select and construct appropriate charts, diagrams and graphs with suitable scales
· interpret graphs that describe real-life situations, including those used in the media, recognising that some graphs may be misleading
evaluate different forms of recording and presenting information, taking account of the context and audiences generalise in words, and use algebra, to describe patterns that arise in numerical, spatial or practical situations
· select and apply appropriate checking strategies
· interpret answers within the context of the problem and consider whether answers, including calculator, analogue and digital displays, are sensible
· verify and justify results or solutions, including discussion on risk and chance where relevant
· interpret mathematical information; draw inferences from graphs, diagrams and data, including discussion on limitations of data
· draw conclusions from data and recognise that some conclusions may be misleading or uncertain
· justify numerical and algebraic results, making appropriate connections v •
explain and justify strategies, methods, reasoning and conclusions in a variety of different ways, including orally, graphically, in writing (both in mathematical notation and without), and using appropriate digital literacy equipment appreciate the difference between mathematical explanation and experimental evidence; recognise inconsistencies and bias

LITERACY
Oracy
· present topics and ideas coherently, using techniques effectively, e.g. a clear structure, anecdote to illustrate, plausible conclusions
· respond to others’ view positively and appropriately when challenged
· defend a point of view with information and reasons, e.g. in role or debate
· respond positively and thoughtfully to new ideas and alternative points of view
· listen to information and ideas (on-screen or live) and identify how evidence is used, e.g. to defend a point of view, or misused, e.g. to mislead by exaggeration
· take a range of roles, e.g. organising, initiating actions, in more formal group contexts, e.g. when working with unfamiliar peers or adults
· discuss opposing viewpoints and negotiate ways forward.

READING
· use their knowledge of:
· word roots and families
· grammar, sentence and whole-text structure
· content and context
· to make sense of words, sentences and whole texts
· use a range of strategies, e.g. speed reading, close reading, annotation, prediction, to skim texts for gist, key ideas and themes, and scan for detailed information
· be selective about which internet sources to download or quote depending on their reliability and relevance
· read with concentration texts, on-screen and on paper, that are new to them, and understand the information in them
· locate and selectively use additional information and evidence from different sources
· use inference and deduction to understand layers of meaning
· make connections between texts, their themes and factual content, and identify any agreement and contradictions
· read around a topic that interests them and develop a broader understanding of it through research
· summarise and synthesise information, e.g. concise account of a broad topic, using different sources
· distinguish between bias and objectivity and explain how they are different
· identify different views of a topic and any areas of agreement and contradiction
· evaluate texts in terms of quality and level of interest.

WRITING

· adapt presentation of material according to intended meaning and effect, e.g. choice of how much detail needed to be convincing
· connections and/or elaborate to ensure full coverage of topic
· in planning writing make choices about content, structure, language, presentation to suit the purpose
· choose the best ways to present writing using ICT in order to communicate clearly and effectively, e.g. continuous prose for a detailed argument, hyperlinked pages for different information on a topic, moving graphics to show processes
· use criteria to identify ways to improve and then redraft
· use whole-text structure to support and communicate meaning, e.g. putting a summary at beginning or end, data in a report or appendix, use of contents page, chapters
· select, analyse and present ideas and information convincingly or objectively
· organise longer pieces of writing making links within and between paragraphs
· use the third person to convey ideas and information, e.g. according to experts …, sources reveal that …
· use technical terms, language and expression consistent with the subject content
· write with grammatical accuracy, varying the length and structure of sentences to make meaning clear
· use the full range of punctuation in order to clarify meaning, e.g. semicolons, colons, quotation marks
· use a variety of strategies and resources to spell familiar and unfamiliar vocabulary and subject-specific words correctly
· produce fluent and legible handwriting.


Year 8 set 1 N1 number operations including decimals
	LNF content:
	Examples

	1. Addition and Subtraction (Starter Activities only)
Add and subtract numbers using whole numbers. Check subtraction using addition.
Use efficient written methods to add and subtract numbers with up to 2 decimal places

2. Money
Make informed decisions relating to discounts and special offers. Appreciate the basic principles of budgeting.

3. Checking and inverses
Use the four operations and the connections between them, e.g. apply division as the inverse of multiplication.
Use rounding to estimate answers to a given number of significant figures.

4. Multiplication
Multiply 3-digit by 2-digit whole numbers, extending to multiplying and dividing decimals with 1 or 2 places.
Recognise   and   apply   key   mental   facts   and   strategies. use known facts to derive others, e.g. use 7 x 6 to derive 0.7 x 6 Use efficient methods for multiplication of whole numbers and decimals, including decimals such as 0.6 or 0.06

5. Division
Divide 3-digit by 2-digit whole numbers, extending to dividing decimals with 1 or 2 places by decimals.
Use efficient methods for division of whole numbers and
decimals, including decimals such as 0.6 or 0.0
	5000 – 2387 ensure column method is not promoted for these types of numbers.
Change numbers to:
4999 – 2386 or counting/number line.
Using the column method ensure that the decimal points are lined up. Know complements to 1 with 1 and 2 decimal places.
Use counting on and number lines as appropriate. Use money in the context of buying within a budget.

23 x 65 = 1495 write 3 calculations using these numbers. Extend to bigger numbers.
These strategies can be taught alongside the above rather than as standalone objectives.
Estimate using 1 significant figure.

Promote grid multiplication for multiplication.
Change decimals to whole numbers, multiply and divide by 10, 100… to make the number smaller at the end.
Double and halve repeatedly for x and ÷ by 4 and 8 Divide by 20 = ÷ 10 then ÷ 2 etc.
X 0.7 is x7 then ÷ 10

Halve both numbers when dividing to make easier divisions.
Use long and short methods of division depending on the numbers.
Know the effect of multiplying and dividing by 0.1, 0.01 etc.



Year 8 set 1 N2 Special Numbers
	LNF content:
	Examples

	1. Powers and Roots
Use the terms square and square root.
Use the terms cube, cube root (and reciprocal).
express cube numbers using powers
· express repeated multiplications as powers,
e.g. 7 x 7 x 7 x 7 x 7 x 7 = 76

Work with indices and its application in standard form, e.g. 27 x 28
= 214

Use the terms (cube, cube root and) reciprocal.




2. Calculators and Rounding
Use a scientific calculator to carry out calculations effectively and efficiently using the available range of function keys.

Use rounding to estimate answers to a given number of significant figures
Present answers to a given number of decimal places. Present answers to a given number of significant figures.
	Identify square numbers and find the square roots of perfect squares.
Extend to understanding cube numbers from building cubes. Pupils could draw these to bring in isometric drawing.
Find the cube root of cube numbers.




Write whole numbers as reciprocals. This will be extended when covering fractions in more detail. 3¯² = 1/3² = 1/9



Calculate squares and cubes of any number using a scientific calculator appropriately. Find square and cube roots using a scientific calculator.


Estimate 4.8² as 5² understand the term significant figures. Calculate 4.8² = 23.04 = 20 to 1sf, 23 to 2 sf and 23.0 to 1dp etc.
Write roots to a given number of significant figures and decimal places.



Year 8 set 1 G1 Area

	LNF content:
	Examples

	1. Area Formulae
Use formulae for the area of rectangles and triangles.

Calculate areas of compound shapes (e.g. consisting of rectangles and triangles).
Devise and use formulae to calculate the area of trapezia and kites

Find circumferences of circles.
Find areas of circles.

Use a scientific calculator to carry out calculations effectively and efficiently using the available range of function keys.

Choose the appropriate degree of accuracy to present answers.
Make and justify estimates and approximations of calculations.

2. Volume
Use formulae for the volumes of simple solids (e.g. cubes and cuboids).

Calculate volumes of prisms constructed from cuboids,
e.g. within an L-shaped cross-section.
	1 lesson reviewing length x width and ½ base x height.
Area is measured in squared units, perimeter in standard units.

Put shapes together and find both their areas and perimeters where possible.


Use Лr² and ЛD.

Use the Л button and x² when calculating.


Write answers to a number of decimal places or significant figures as appropriate.
Use values of r and D that require no use of calculator such as r
= 10.
Use Л ≈ 3 for estimating area and circumference.

Count cubes to find volumes, review isometric drawing. Extend to length x width x height.
Extend to volume of a cylinder. Volume is measured in cubed units.



Year 8 set 1 S1 and S2 Tables and charts and Averages

	LNF content:
	Examples

	1. Interpret diagrams and graphs to compare sets of data.

2. Collect data from sheets/own data collection and sample Plan how to collect data to test hypotheses.
Collect own data for a survey, e.g. through designing a questionnaire.

3. Sort data
Construct frequency tables for sets of data in equal class intervals, selecting groups as appropriate.

4. Display                                               data Construct and interpret graphs and diagrams (including pie charts) to represent discrete or continuous data, with the learner choosing an appropriate scale.
Select and justify statistics most appropriate to the problem considering extreme values (outliers).
Construct graphs to represent data including scatter diagrams to investigate correlation.
	Pupils to be provided with examples of graphs to analyse of the topics investigated.

Pupils to be provided with data sheets to investigate (age, height, handspan, footlength etc.).
Pupils can come up with their own hypothesis to investigate from this sheet.
Pupils can then design their own questionnaire to collect information to compare with the data provided. For example they could collect information on the height of year 8 pupils and compare it to the data provided.
Pupils will need to randomly sample 30 pieces of data. Pupils can sort height and footlength into groups.
Pupils can draw frequency diagrams and polygons from their tables. Pie charts can also be drawn with a multiplier of 12.
Height and footlength can be analysed using a scatter graph.
Pupils to be provided with an example of a piece of data which would be an outlier. How would this appear on the graph? For example a very tall person with very small feet.

	5.   Analyse data
Use mean, median, mode and range to compare two distributions (discrete data).
Use mean, median, mode and range to compare two distributions (continuous data).
Find the mean, median, mode and range from ungrouped frequency tables.
	The mean, median, mode and range can be calculated for different categories. Pupils should recognise that for non numerical data only the mode can be found.
The averages should not only be calculated but used as comparison. For example comparing the provided data with their own data.

Pupils to be able to calculate the mean from a frequency table, for example on age where each age is noted, rather than grouped.



Year 8 set 1 A1 coordinates and conversion graphs

	LNF content:
	Examples

	1. Negative numbers

Calculate temperature differences, including those involving temperature rise and fall across 0°C.
Add and subtract with negative numbers.
Multiply and divide with negative numbers using mental methods.


2. Coordinates and graphs
Use coordinates to specify location.
Find horizontal and vertical distances using coordinates.
Express output generated from function machines, taking into account the order of operations.
Generate and plot points for linear functions.

3. Conversions
Convert temperatures between appropriate temperature scales.
Interpret conversion graphs
	Review pupils’ understanding of negative numbers in the context of temperature.

Use of a number line for addition and subtraction.

Times tables and their inverses need to be reviewed here in the context of negative numbers.




Plot negative and positive coordinates.
Find the coordinates of missing corners of shapes drawn on grids.





Plot and use conversion graphs including changing °C to °F



Year 8 set 1 N3 FDRP

	LNF content:
	Examples

	1. Fractions
Simplify a calculation by using fractions in their simplest terms.
Use and interpret different representations of fractions, e.g. mixed numbers and improper fractions.
add, subtract, multiply and divide fractions

2. Percentages
Use equivalence of fractions, decimals and percentages to select the most appropriate for a calculation.
Recognise that some fractions are recurring decimals, e.g. 1⁄3 is 0.333
express recurring decimals using correct notation Calculate a percentage, fraction, decimal of any quantity with a calculator where appropriate.

Calculate a percentage increase or decrease.

Calculate the outcome of a given percentage increase or decrease.
Express one quantity as a percentage of another.

3. Ratio
Use ratio and proportion to calculate quantities.
Simplify ratios including those given in different units. Use ratio and proportion to calculate quantities, including cases where the ‘total’ is not given.
	Ensure pupils have an understanding of fractions, use of pictures to demonstrate size.
Move on to simplifying fractions, writing equivalent fractions and changing from mixed numbers to improper fraction and vice versa. Find common denominators.
Find fractions of amounts: ½ 1/3 ¼ 1/5 etc. Extend to 2/3  4/5  8/9 etc.
Divide by denominator, multiply by numerator.

Calculate 10%, 1%, 20% etc. using non calculator methods. Extend to 13.8% by 0.138 x using a calculator appropriately. Understand fraction decimal and percentage equivalents.
Fifths, eighths and thirds are key.
Do mixed questions such as 1/5 of and amount by finding 20%. 33.3% by dividing by 3.
Increase an amount by adding on the percentage. Introduce the concept of the multiplier for increases and decreases.
Write quantities as fractions and then convert to percentages. E.g. 3 blue discs out of 20 is 3/20 = 15%.

Write ratios, simplify and write unitary ratios.
Share money is a given ratio. Solve problems involving ratio and proportion.



Year 8 set 1 G2 Measures including time

	LNF content:
	Examples

	1. Units of measure
Use the common units of measure, convert between related units of the metric system and carry out calculations.



Use rough metric equivalents of imperial units in daily use.
Recognise measurements that are discrete and those that are continuous.

2. Time
Interpret fractions of a second appropriately.
Use timetables and time zones to calculate travel time.
Interpret time expressed as decimals and fractions and enter them appropriately on a calculator.
Use timetables and time zones to calculate travel time for a multi-stage journey.
Complete and interpret simple information and distance–time graphs, showing an understanding of gradients within the context of the question.
Understand and use a variety of compound measures, including speed and density.
	Know 10mm = 1cm 100cm = 1m 1000m = 1km .
Know a door is about 2m high.
100g = 1kg and a bag of sugar is 1kg. 1000ml = 1litre and a can of coke is 330ml. Write measures using a range of units.
E.g. 46mm = 4.6 cm or 4cm 6mm.
Multiply by 10, 100, 1000 to change from big units to small. Divide by 10, 100, 1000 to change form small units to big.

Know 1 inch = 2.5cm, 12 inches = 1 foot = 30cm. 1760 yards = 1 mile = 1.6 km.
3 feet = 1 yard.
2.2 pounds = 1 kg.
16 ounces in a pound, 14 pounds in a stone. 8 pints= 1 gallon = 4.5 litres.
1 pint = 0.5 litres (just over).

These conversions provide plenty of practice of numerical skills.

0.5 minutes = 30 seconds. 20 seconds = 1/3 of a minute etc. This provides opportunity to review fraction, decimal percentage work. Pupils should be able to read bus and train timetables and calculate with time. E.g. if I leave at 10:40 and it takes 35 minutes, what time will I arrive?

Speed = distance/time.
Solve problems involving calculating speed distance or time.



Year 8 set 1 N4 Money

	LNF content:
	Examples

	1. Money and budgets
Make comparisons between prices and understand which is best value for money.
Realise that budgeting is important.


Make informed decisions relating to discounts and special offers. Use profit and loss in buying and selling calculations.
Calculate percentage quantities based on 10%, e.g. 20%, 5%, 15%. Carry out calculations relating to VAT, saving and borrowing.
Appreciate the basic principles of budgeting, saving (including understanding compound interest) and borrowing.



2. Foreign exchange
Calculate using foreign money and exchange rates.
	Set up a task regarding where pupils have to buy school uniform for a family of one boy and one girl.
Provide a list of items for boys and girls. Provide different prices from different retailers, including an official stockist and budget supermarket.
A budget can be introduced to ensure pupils plan their buying. Ensure prices are realistic.




Review calculating 20%.
Use money facts websites for up to date information on interest rates for savings and borrowing.






Use up to date figures to ensure pupils are interested. Plan a budget for spending when in holiday.



Year 8 set 1 G3 Angle

	LNF content:
	Examples

	1. Missing angles
Explore angles on parallel lines. Understand exterior angles of triangles.
Know and use the angle properties of quadrilaterals.


2. Bearings
Measure and draw angles.



Use compass bearings and grid references to specify locations.
Apply understanding of bearings and scale to interpret maps and plans, and to create plans and drawings to scale.
Use bearings to describe the location of one object in relation to another.
Draw the relative position of objects given the bearing of one from the other.
	
Calculate missing angles around a point, on a straight line and in a triangle.
Find missing angles on parallel lines. Find missing angles in quadrilaterals.



Acute, obtuse and reflex angles – know what these are, be able to estimate size and accurately measure and draw using a 180° protractor.




Have an understanding of bearings as an angle measured clockwise from the North using 3 digits.
Include angle facts above when solving bearings problems. Solve problems involving scale and bearings.
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	LNF Y8 content:
	Y8 sample questions

	Use known facts to derive others, e.g. use 7 x 6 to derive 0.7 x 6 Use the terms cube, cube root and reciprocal.
Use equivalence of fractions, decimals and percentages to select the most appropriate for a calculation.
Simplify a calculation by using fractions in their simplest terms.
Calculate a percentage, fraction, decimal of any quantity with a calculator where appropriate.
Calculate the outcome of a given percentage increase or decrease. Use ratio and proportion to calculate quantities.
Use efficient written methods to add and subtract numbers with up to 2 decimal places.
Use efficient methods for multiplication and division of whole numbers and decimals, including decimals such as 0.6 or 0.06
Use the order of operations including brackets.
Use rounding to estimate answers to a given number of significant figures.
Carry out calculations relating to VAT, saving and borrowing.
Appreciate the basic principles of budgeting, saving (including understanding compound interest) and borrowing.
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	Use the common units of measure, convert between related units of the metric system and carry out calculations.
Use rough metric equivalents of imperial units in daily use. Interpret fractions of a second appropriately.
Use timetables and time zones to calculate travel time.
Convert temperatures between appropriate temperature scales.
Calculate areas of compound shapes (e.g. consisting of rectangles and triangles) and volumes of simple solids (e.g. cubes and cuboids).
Use compass bearings and grid references to specify locations. Plan how to collect data to test hypotheses.
Construct a wide range of graphs and diagrams to represent discrete and continuous data.
Construct frequency tables for sets of data in equal class intervals, selecting groups as appropriate.
Construct graphs to represent data including scatter diagrams to investigate correlation.
Interpret diagrams and graphs to compare sets of data.
Use mean, median, mode and range to compare two distributions (continuous data).
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Year 8 set 1 A2 Algebra

	Content:
	Examples

	1. Write and simplify
Simplify expressions involving the addition and subtraction of two or more variables, including those where one or more of the simplified variables is negative.
Know that a x a = a2	Know that 2a x a = 2a2 Expand a single bracket.
Simplify expressions including expansion of a
single bracket, including a(b + c) + d(e + f), and double brackets.

2. Substitution
Substitute positive and negative whole numbers into one and two step expressions.

3. Sequences
Use algebra to express the nth term rule of a linear sequence.
Use the nth term rule to find particular terms. Use the nth term rule to generate a sequence.
Use the nth term rule to determine whether a number is in a sequence.

4. Equations and inequalities
Rearrange formulae involving two variables.
Solve equations including those where the solution is a negative, a fraction or a decimal and those that include brackets.
Give a set of solutions from an inequality with two boundaries and show them on a number line.
Express a set of numbers as an inequality.
	
3a + 4 – 5a + 2 = -2a  + 6



2(4a +8)  extend to a(a + 3b)



If a = 3 and b= 4 and c = -2 find 2a + b; a + b etc. Negative numbers can be reviewed here.

3, 5, 7, 9…… 2n + 1
The 100th  term is 201




5(2a +1) = 35	4a + 5 = 2
12a – 5 = 7a + 15
4(3a – 2) = 3(2a +7)
Use inverse operations to solve equations.
Answers may be negatives or fractions, or negative fractions. For example, angles in a triangle, real life ‘age’ problems.
-3 < n < 5 are the integers -2, -1, 0, 1, 2, 3, 4



Year 8 set 1 S3 Probability

	Content:
	Examples

	1. Write and calculate probabilities
Write simple probabilities as fractions.

Show that the sum of all probabilities = 1

Use the sum of all probabilities is 1 – simple cases, e.g. rolling a dice P (not 6).

Estimate the number of successes of an event, e.g. rolling a fair dice 300 times, how many 3s would be expected?

Verify and justify results or solutions, including discussion on risk and chance where relevant.

2. Two events
Recognise that some outcomes cannot occur simultaneously,
e.g. a coin cannot show heads and tails at the same time. Know that events that have two outcomes are not necessarily equally likely.
Complete a sample space diagram and a two way table.


3. Experimental probability
Collect data from a simple experiment into a tally table. Draw a bar chart and find the mode.
Compare theoretical probability with experimental using relative frequency.
Recognise that practice is different from theory and that
repeated experiments may give different results.
	
From a coloured spinner write the probability of each sector as a fraction.

P(red on a spinner) = 2/7
P(not red on the spinner) = 5/7

If an experiment happened 50 times, how many times would you expect to get a 4 if its probability is 0.3?
A review of fractions of amount and multiplying decimals will be needed.



Using a coin, dice, spinner, extend to 2 dice collect data.
Discuss results using language of probability. What can happen? What is most likely to happen? What is impossible? etc.
Using 2 coins and 2 dice, 1 coin and 1 dice etc. P(a head AND a 3 on a dice)
P(head OR a 3 on a dice)


Discuss why 7 does or does not come up most often with 2 dice. State how many times you would expect an event to happen given its probability and the number of times the experiment occurred.
Compare what happened with what was expected based on theoretical probability,



Year 8 set 1 G4 Transformations

	Content:
	Examples

	1. Understanding 2D shape Classify quadrilaterals.
Explore the tessellation of two shapes. Recognise shapes that will or will not tessellate.

Construct triangles given three lengths, using a ruler and compasses.
Identify sets of lengths that cannot form a triangle.


2. 3D shape
Recognise and draw accurate nets of prisms.
Represent 3D shapes on isometric paper and draw plans and elevations of 3D shapes made out of cubes.

3. Symmetry
Revise line and rotational symmetry.
Explore symmetrical properties of 3D shapes. Identify planes of symmetry.
Revise translation and reflection.

4. Enlargement
Enlarge shapes on square paper where the scale factor is a positive whole number.
	
Know names and properties of quadrilaterals. All quadrilaterals will tessellate – why?
Can you find one that will not? Do display work.
Equilateral, isosceles, right angled and scalene.




Cube, cuboid, triangular prism and cylinder.
Accurately constructing triangles will help in producing the net of a triangular prism.
Draw shapes made from cubes.

Find the symmetry of quadrilaterals (line and order of rotation). Extend to the regular polygons.
Find all planes of symmetry in a cube and cuboid.


Enlarge objects on a coordinate grid as revision of coordinates.
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Work out the volume of the cube.
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Round 256.34505 to two decimal places.




