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Introduction

Numeracy is much more than arithmetic i.e. knowing about number and number operations.

A numerate pupil is one who has the ability to cope confidently with the mathematical needs of adult life. There was an emphasis on the wider aspects of numeracy and not purely the skills of computation.

Cockcroft Report

Numeracy is the ability to apply appropriate mathematical skills and knowledge in familiar and unfamiliar contexts and in a range of setting throughout life, including the workplace. It involves the development of:

a. 
an understanding of key mathematical concepts and their inter-connectedness;

b. 
appropriate reasoning and problem-solving skills;

c. 
the proficient and appropriate use of methods and procedures (formal and informal, mental and written); and

d. 
active participation in the exploration of mathematical ideas and models.

(Count, Read, Succeed DENI)

Numeracy includes the ability to

· Use and apply mathematical skills (Processes in Mathematics) to problem solving in a range of contexts;

· Appreciate and understand information presented in charts and tables;

· Gather information by counting and measuring;

· Collate numerical information and select appropriate ways to display it;

· Appreciate pattern within number.

To cope with the practical demands of everyday life individuals need to be at ease with numbers within computation, measurement, handling data and problem solving.  They also need to be confident in the use of calculators and other calculating equipment.

1.1 The purpose of this policy is to:

· Address a wider audience than the Mathematics Department;

· Ensure that staff are aware of the teaching approaches associated with numeracy;

· Identify the roles each member of staff has in the promotion of numeracy;

· Set out principles which should enhance the quality of teaching and learning;

· Assist Areas of Study to include references to numeracy in their documentation

1.2 General Principles for the Promotion of Numeracy

· The pupils’ experience of numeracy should foster a positive attitude towards it.

· Pupils should be encouraged to take greater responsibility for learning with numeracy.

· Numeracy should be promoted across the curriculum.

· There should be arrangements for ensuring that all pupils make appropriate progress in numeracy.

· Support for learning within numeracy should extend beyond the school context.

· Teaching approaches should be broad and balanced interweaving the strands of numeracy where opportunity arises.

· There should be appropriate use of Information and Communications Technology (ICT).

1.4
Consistency of Practice

The Mathematical Association recommend that teachers of Mathematics and teachers of other subjects co-operate on agreed strategies.

In particular that:


Teachers of mathematics should: 

1. be aware of the mathematical techniques used in other subjects and provide assistance and advice to other departments, so that a correct and consistent approach is used in all subjects.

2. provide information to other subject teachers on appropriate expectations of students and difficulties likely to be experienced in various age and ability groups.

3. through liaison with other teachers, attempt to ensure that students have appropriate numeracy skills by the time they are needed for work in other subject areas.

4. seek opportunities to use topics and examination questions from other subjects in mathematics lessons. 


Teachers of subjects other than mathematics should:

1. ensure that they are familiar with correct mathematical language, notation, conventions and techniques, relating to their own subject, and encourage students to use these correctly.

2. be aware of appropriate expectations of students and difficulties that might be experienced with numeracy skills.

3. provide information for mathematics teachers on the stage at which specific numeracy skills will be required for particular groups.

4.  provide resources for mathematics teachers to enable them to use examples of applications of numeracy relating to other subjects in mathematics lessons

1.5
Structure of the Policy 

What follows in this document is structured as follows:

· 2.
Description of the Key Principles in Mathematics.

These are set out in the five attainment targets described in the Programmes of Study for Key Stages 3 and 4.

These attainment targets are

2.1 Processes in Mathematics

2.2 Number 

2.3 Algebra

2.4 Shape, Space and Measure

2.5 Handling Data

· 3
Monitoring

3.1 A description of how pupils progress is monitored.

· 4.
Appendices

4.1 Improvements made following discussion with the relevant subject teachers

4.2 Policy for drawing line graphs

4.3 Policy for drawing bar charts

4.4 Targets within the Mathematics Department,

4.5 A review of current practice matching it to the Key Principles identified. This includes:

4.5.1 Calculator Policy

4.5.2 A Scheme which sets out how a variety of subjects contribute to addressing the Key Principles identified in the other Attainment Targets.  This section is divided into topics covered in each school year group.

It is hoped that staff will be able to identify their role in promoting numeracy by consulting the review of current practice.  However, this formal list should not be seen as the only opportunity to enhance pupils’ numeracy skills.  Often a problem arises on a more informal basis, perhaps in a subject not listed.  If this problem can be solved, the solution may mean much more to the pupil.  The scheme of current practice, in this case, may indicate an approach to solving the problem that may arise in another area of study.

2.1 Key Principles for Processes

· Opportunities should be provided for pupils to work collaboratively so that through discussion they can develop their mathematical language and organise their thinking.

· Teaching styles need to accommodate and facilitate pupil acquisition of the process skills, which underpin mathematics.

· Opportunities should be provided for pupils to choose from a variety of formats when recording their work, and through discussion evaluate their choice.

· Pupils should select the mathematics and resources, judging the suitability for a range of applications.

· Pupil development in the use of mathematical processes should be broadly in line with other areas of mathematics.

· The overlap of mathematical process skills with other subject areas should be identified and developed in a coherent way.

2.2 Key Principles for Number

· Pupils should be encouraged to consider mental methods as a first resort in any calculation

· Opportunities should be provided for pupils to discuss and develop a range of calculation strategies.

· There should be an emphasis on ensuring that pupils have a sound understanding of place value.

· Pupils should have opportunities to develop their estimation skills and be encouraged to estimate answers before completing calculations.

· Good practice in the use of calculators should be encouraged, in all subject areas.

2.3 Key Principles for Algebra

· The use of symbolic notation should be developed through concrete experiences and the use of diagrams.

· There should be an emphasis on ensuring that pupils have a sound understanding of pattern.

· Sufficient time should be given to the development of appropriate mathematical language through discussion of patterns and relationships leading to generalisation in words.

· Pupils should be encouraged to appreciate patterns and relationships within mathematics and other areas of the curriculum.

· Algebra should be used to consolidate learning in other areas of the curriculum (including mathematics) and vice versa.

· Opportunities should be provided for pupils to search for patterns and use relationships in investigative work and real life contexts.

· There should be a consistent and coherent approach to teaching algebra across the curriculum.

2.4 Key Principles for Shape, Space and Measures

· Pupils need experience of using a range of measuring equipment in meaningful contexts enabling them to make their own choice of measuring equipment.

· Measurement skills should be developed using contexts from other areas of the curriculum.

· Estimation underpins all measurement and should be developed using appropriate comparisons.

· There should be opportunities for pupils to discuss the units of measurement, equipment and accuracy required when undertaking measuring tasks.

· Pupils should appreciate that all measurement is continuous and approximate.

· A clear link should be made between decimal notation and metric measurement.

· An emphasis should be placed on the practical handling of shapes and discussion of properties before the more formal work of geometry is approached.

· Opportunities, including the use of ICT, should be provided for pupils to construct and investigate shapes.

· Pupils should appreciate the importance of scale in the world around them.

· There should be an emphasis on the development of pupils’ skills to visualise and represent shape.

· Pupils should appreciate the relationship between shape and space.

· Pupils should explore position and movement in real life contexts and their relationship should be emphasised.

2.5 Key Principles for Handling Data

· Good practice relating to the collection, collation, charting and interpretation of data should be established.

· Pupils should have experience in handling data through a range of contexts, identified across subject areas.

· Opportunities should be provided for pupils to make decisions about the collection and representation of data.

· Pupils should be encouraged to give reasons for their choices of data collection methods and representation.

· Data handling skills should be augmented with a planned introduction and development of ICT skills through the use of appropriate statistical packages.

3. Monitoring

· In September 2017, the Numeracy coordinator in consultation with members of the Maths department will identify pupils in S1 who may be in danger of struggling to attain at least a grade C in GCSE Maths. These pupils will be identified using PIMS 14 and the results of the previous Summer’s assessment. These pupils will be offered a number of supports, 

· a personalised S3/S4 mentor who will meet the pupil on a weekly basis to help with areas of concern.

· online support using the dedicated Maths Twitter account to help on a daily basis with classwork and home-works.

· use of the relevant departmental Virtual Learning Environment to revise work as the year progresses.

· attendance at the Weekly Maths clinic where one to one support from specialist Maths teachers will be available.

· Pupils progress will be monitored on a monthly basis using questionnaires on Googledocs between the Numeracy coordinator, mentors and the pupils themselves. Outcomes from these questionnaires will be communicated to the pupils Maths teacher and parents/guardians when appropriate.

· In September 2017, the Numeracy coordinator in consultation with members of the Maths department will identify pupils in J3 who are struggling in Maths and may not be best prepared for the rigours of GCSE. These pupils will be identified using the previous year's assessments. These pupils will be offered a number of supports, 

· a personalised S3/S4 mentor who will meet the pupil on a weekly basis to help with areas of concern.

· online support using the dedicated Maths Twitter account to help on a daily basis with classwork and home-works.

· use of the relevant departmental Virtual Learning Environment  to revise work as the year progresses.

· attendance at the Weekly Maths clinic where one to one support from specialist Maths teachers will be available.

· Pupils progress will be monitored on a monthly basis using questionnaires on Googledocs between the Numeracy coordinator, mentors and the pupils themselves. Outcomes from these questionnaires will be communicated to the pupils Maths teacher and parents/guardians when appropriate.

· In October 2017, the Numeracy coordinator, in consultation with members of the Maths department will identify pupils in J2 who need help with Maths/Numeracy. These pupils will be identified using the outcomes from the PIMS 11 test and the departmental assessments. These pupils will be offered a number of supports, 

· attendance at the Weekly Numeracy Support Group, where help and support will be available on a group basis. 

· online support using the dedicated Maths Twitter account to help on a daily basis with classwork and home-works.

· use of the relevant departmental Virtual Learning Environment to revise work as the year progresses.

· attendance at the Weekly Maths clinic where one to one support from specialist Maths teachers will be available.

· Pupils progress will be monitored on a monthly basis using questionnaires on Googledocs between the Numeracy coordinator, pupils and Maths teachers. Outcomes from these questionnaires will be communicated to the pupil's parents/guardians when appropriate.

· In October 2017, the Numeracy coordinator, in consultation with members of the Maths department will identify pupils in J1 who need help with Maths/Numeracy. These pupils will be identified using the outcomes from the PIMS 11 test and the first Maths assessment. These pupils will be offered a number of supports, 

· attendance at the Weekly Numeracy Support Group where help and support will be available on a group basis. 

· online support using the dedicated Maths Twitter account to help on a daily basis with classwork and home-works.

· use of the relevant departmental Virtual Learning Environment  to revise work as the year progresses.

· attendance at the Weekly Maths clinic where one to one support from specialist Maths teachers will be available.

· Pupils progress will be monitored on a monthly basis using questionnaires on Googledocs between the Numeracy coordinator, pupils and Maths teachers. Outcomes from these questionnaires will be communicated to the pupil's parents/guardians when appropriate.

· In September 2017, the Numeracy coordinator will develop the Numeracy Support area of the College Virtual Learning Environment. This area will contain

· links to online tasks reflective of the work pupils are covering in their normal Maths classes.

· links to "Showme" video files that will allow pupils to practice skills they have learned in school. These links will also allow parents/guardians the opportunity to experience how their son is learning and also to allow them to revise their own Maths skills so they can support their son's learning.

· Usage of this facility will be monitored using the participant’s link on the VLE. 

4.1 Improvements

Following an audit and discussion with departments it was realised that J1 students needed to have a good knowledge and understanding of charts and graph work from early on in the first term.  A workbook was produced so that J1 students could learn this topic as early as possible in their first year.

Mental Arithmetic Techniques

Staff training has taken place on the variety of arithmetical techniques used by pupils in Key Stage 3.  There is an acceptance that pupils are able to tackle the same questions with a variety of methods. These approaches rely on mixing skills, ideas and facts; this is done by pupils drawing on their personal preferences and the particular question.  All departments should give every encouragement to pupils using mental techniques but must also ensure that they are guided towards efficient methods and do not attempt convoluted mental techniques when a written or calculator method is required.

ICT in Mathematics

Staff training was undertaken by members of the Maths department on the variety of maths programs available on the computers.  A file of lesson plans and tailored lesson is available within the school.

4.2 Policy for drawing Line Graphs – J1

· The horizontal axis is called the x-axis

· The vertical axis is called the y-axis

· A co-ordinate is written in the form of (a,b) where a and b are both numbers.  a tells you where to move horizontally and b tells you where to move vertically.

Example
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· Graphs must be drawn in pencil.  Both axes labelled either x and y or with the given label.  The graph must also be titled if information is plotted as opposed to co-ordinates.

· When plotting a line graph we must plot all the points then join them with a straight line using a ruler. 

· The x-axis must have the same scale across its length.

· The y axis must have the same scale along its length

4.3 Policy for Drawing Bar Charts

These are the diagrams most frequently used in areas of the curriculum other than mathematics. The way in which the graph is drawn depends on the type of data to be processed. 

Graphs should be drawn with gaps between the bars if the data categories are not numerical (colours, makes of car, names of pop star, etc). There should also be gaps if the data is numeric but can only take a particular value (shoe size, KS3 level, etc). In cases where there are gaps in the graph the horizontal axis will be labelled beneath the columns. 
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Notice that each bar covers one category, so all bars are the same width.  The height of each bar gives the frequency of that category.  Bar charts do not need to have spaces between the bars.

Although Example 1 is given as a bar chart it is worthwhile to note that a bar line graph is also mathematically correct.  It is the same as a bar chart with the only difference being lines instead of bars are used.
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Example 2 

The bar chart shows the number of children per family for a group of families (Note: no families have 5 children)
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Example 3
This bar chart shows the marks obtained in an examination by students in college.
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Marks

Pupils will come across examples in their books that will be different from those above.  We will try to explain that ‘no spaces’ is vital ONLY when the data is continuous e.g. 3.  In this case there must not be any spaces.  We have chosen not to draw spaces in discrete data diagrams, e.g. 2

Line Graphs

Line graphs should only be used with data in which the order in which the categories are written is significant.

Points are joined if the graph shows a trend or when the data values between the plotted points make sense to be included. For example the measure of a patient’s temperature at regular intervals shows a pattern but not a definitive value.
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Computer Drawn Graphs & Diagrams

Pupils throughout the school should be able to use Excel or other spreadsheets to draw graphs to represent data. Because it is easy to produce a wide variety of graphs there is a tendency to produce diagrams that have little relevance. Pupils should always be encouraged to write a comment explaining their observations from the graph.

Pie Charts
The way in which pupils should be expected to work out angles for a pie chart will depend on the complexity of the question. If the numbers involved are simple it will be possible to calculate simple fractions of 360(.

eg. The following table shows the results of a survey of 30 pupils travelling to school. Show this information on a pie chart.

	Mode of Transport
	Frequency
	Fraction
	Angle

	Walk
	10
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	120º

	Train
	3
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	36º

	Car
	5
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	Bus
	6
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	Other
	6
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	Total


	30
	1
	360º
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4.4 Current Practice

4.5.1 Calculator Policy

Role & Use of Calculators

In each department when deciding on the use of calculators the following should be considered:

· The mathematics department ban the use of calculators in J1

· Where in your subject do you expect pupils to be able to use a calculator?

· Are there, and should there be, situations in your subject when you would not wish pupils to use calculators?


In simple terms, each department needs to decide according to the module of work whether calculators are banned, ignored, allowed, encouraged or compulsory
Pupils are expected to bring their own scientific calculator to lessons when required.
In deciding when pupils use a calculator in lessons we should ensure that:

· pupils’ first resort should be mental methods;

· pupils have sufficient understanding of the calculation to decide the most appropriate method: mental, pencil and paper or calculator;

· pupils have the technical skills required to use the basic facilities of a calculator constructively and efficiently, the order in which to use keys, how to enter numbers as money, measures, fractions, etc.;

· pupils understand the four arithmetical operations and recognise which to use to solve a particular problem;

· when using a calculator, pupils are aware of the processes required and are able to say whether their answer is reasonable;

· pupils can interpret the calculator display in context (e.g. 5.3 is £5.30 in money calculations);

· we help pupils, where necessary, to use the correct order of operations – especially in multi-step calculations, such as (3.2 - 1.65) x (15.6 -  5.77).

4.5.2
	Key Principles/Algebra
	Subject Areas
	Practices/Outcomes

	The use of symbolic notation should be developed through concrete experiences and the use of diagrams
	Mathematics

Equations
	The pupils will be introduced to equations by considering them as a balance.

	Algebra should be used to consolidate learning in other areas of the curriculum
	Mathematics

Straight Line Graphs
	The pupils should be able to understand and interpret from straight-line graphs and conversion graphs.

	Sufficient time should be given to the development of appropriate mathematical language through discussion of patterns and relationships leading to generalisations in words
	Mathematics

Numbers and Patterns
	The pupils should

(i) be able to establish the pattern of a sequence of numbers and use it to establish subsequent values

(ii) be familiar with square, cube and triangular numbers

	Opportunities should be provided for pupils to search for patterns and use relationships in investigative work and real life contexts
	Mathematics

Investigations
	Pupils undertake at least one investigation/project in each year from J1 – J3 

	There should be a consistent and coherent approach to teaching algebra
	Mathematics

Equations
	The pupils will be encouraged to structure the setting out of the solutions as early examples can often be done ‘in the head’

e.g. x – 3 = 4     6x = 12

       x = 4 + 3     x = 12 ( 6

       x = 7            x = 2


	Key Principles/Shape, Space and Measure
	Subject Areas
	Practices/Outcomes

	Pupils meet a range of measuring equipment in meaningful contexts enabling them to make their own choice of measuring equipment
	Technology and Design


	Pupils will be required to use:- rules when measuring lengths and widths.  Micrometers and Vernier caliper gauges when measuring diameters.

	Measurement skills should be developed using contexts from other areas of the curriculum
	Art and Design

Form

Composition

Mathematics

Metric units

Imperial units

Solids

Science

Geography

Technology and Design
	Pupils will appreciate basic forms especially cylinder an tube

Pupils will appreciate the use of scale

The pupils should be able to understand, convert, add and subtract units of length and mass

The pupils should be able to understand and use units of length and mass and use rough equivalences between metric and imperial units.

The pupils should be able to understand metric and imperial units of capacity.

Pupils are taught about the importance of measuring instruments:

volume(measuring cylinder)

distance (ruler, metre stick)

temperature (thermometer)

mass (scales)

time (stop clock)

Pupils are taught to measure distance on maps.

Using the scale, they calculate the distance in km.  Straight line distance is measured using a ruler, for distance along a route fine string or paper is used.

Pupils will appreciate that in order to facilitate manufacture, basic simple shapes are essential.  Although more complex shapes may be more aesthetically pleasing they are much more difficult to manufacture.

	Opportunities, including the use of ICT, should be provided for pupils to construct and investigate shapes.
	Mathematics

Use of LOGO

Triangles

Art and Design

Pattern and Packaging

Font/Scales

Information Technology
	Pupils use LOGO to draw geometric shapes and to investigate the internal and external angles of polygons.

Pupils should be able to construct triangles using protractor and compass

The pupils will experience cutting, folding and sticking to create forms of packaging.

Pupils are required to use different fonts and scales on a computer to produce posters etc for classwork.

The pupils should be able to use the Paint and Draw package to:

(i) draw geometric shapes

(ii) use the geometric shapes to draw a picture

(iii) create symmetrical shapes using both rotation and reflection


	Key Principles/Data Handling
	Subject Areas
	Practices/Outcomes

	Good practice relating to the collection, collation, charting and interpretation of data should be established
	Mathematics

History

Science

Geography
	An agreed method for drawing bar charts.

	Pupils should have experience in handling data through a range of contexts, identified across subject areas.
	Mathematics

(i) Collecting and displaying data

(ii) Summarising and comparing data

(iii) Grouping data

Science

Geography
	(i) The pupils will be introduced to collecting data by first observing discrete data and illustrating it on various diagrams.

(ii) The second stage will be to understand the range and averages of data which is ungrouped.

(iii) At this stage pupils should appreciate the need to group data before illustrating it.

Pupils are taught how to construct and complete Tally charts when gathering information for the charting and interpretation of data.

Data collection and illustration is carried out throughout the year groups.  J1 do a project on family history and illustrate their findings using bar charts and pie charts.

	Opportunities should be provided for pupils to make decisions about the collection and representation of data.


	Geography
	Discussion of fieldwork investigation – pupils deciding the best way to collect and present data.

	Pupils should be encouraged to give reasons for their choices of data collection methods and representation.
	Science
	Pupils give information about themselves and are asked to present the information in a way which is easy to interpret and appropriate e.g. hair colour in J1

	Data handling skills should be augmented with a planned introduction and development of ICT skills through the use of appropriate statistical packages
	Information Technology

Other subjects
	The pupils should be able to complete the following operations using spreadsheets:

(i) sum a row or column

(ii) average a row or column

(iii) add a formula which involves multiplication and/or addition or subtraction

(iv) round off currency answers to the nearest penny (i.e. 2 decimal places)

On a Database the pupils should be able to:

(i) input information

(ii) add a field heading

(iii) add/delete a record

(iv) add/delete a field

(v) sort

(vi) search

(vii) complete a selected print

All subjects are required to complete a project using ICT in J3.  This can be using spreadsheets and/or databases.
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