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Art and Design and Mathematics

Opportunities for handling data 

•
QCA scheme of work: Unit 7B, What’s in a building?
Research buildings and examine how design might be linked to function, technological developments, fashion, local materials, cost and skills available.

•
QCA scheme of work: Unit 8C, Shared view
Research ideas and beliefs about contemporary local, national or global environmental issues
Other mathematical areas

•
How does art and design use the mathematical ideas of ratio and proportion, including similarity and scale? 

•
How does the work on perspective link to the development of enlargement and scale factor in mathematics?

•
How are mathematical ideas of pattern, shape and its transformation taught in art and design, for example through cubism or the tessellations of Escher? 

•
How can our work in art and design support the construction strand of shape, space and measures?

•
Are expectations in the yearly teaching programmes for mathematics compatible with the art and design schemes of work? Are there similar expectations regarding the development and use of pupils’ vocabulary, exemplified in the Vocabulary checklist?

•
How can art and design contribute to the development of pupils’ problem solving, communication and reasoning? 

There are references to mathematics in the National Curriculum Key Stage 3 programme of study for art and design.

Examples from the QCA schemes of work for art and design include unit 8A, ‘Objects and viewpoints’, which makes specific reference to perspective and to mathematical shapes.

Art,

Measurements are often needed in art and in design and technology. Many patterns and constructions in our own and other cultures are based on spatial ideas and properties of shapes, including symmetry. Designs may need enlarging or reducing, introducing ideas of multiplication, scale and ratio. The preparation of food involves measurement, working out times and calculating cost, frequently extending into calculations involving ratio and proportion.
Design and Technology and Mathematics

Opportunities for handling data 

•
QCA scheme of work: Unit 7B(iii), Designing and making for yourself
Investigate the styles of teenage fashion sold by leading shops and design alternatives that will appeal to 14-year-olds.

•
QCA scheme of work: Unit 7C, Using ICT to support researching and designing
Design and make a sports drink high in vitamin C that would appeal to teenagers.

•
QCA scheme of work: Unit 8E(i), Producing batches
Design and make prototype pasta products that are suitable for volume production and will appeal to the 13–19 year old market.

Other mathematical areas

•    How (and when) do the technology subjects reinforce pupils’ knowledge, understanding and skills in all aspects of measurement, including estimation of measures?

•
In knowledge and understanding of structures, do the methods used by pupils in calculating loads reinforce the approach to calculation in the Framework for teaching mathematics?

•
Is the approach to ratio, proportion and percentages compatible with work in mathematics? What methods of calculation do we encourage?

•
How can our work support the construction and transformations strands of shape, space and measures when pupils are developing, planning and communicating their ideas?

•
How are scales and scale factors used in the different strands of technology when pupils are developing, planning and communicating ideas? 

•
Are the different strands of handling data applicable to technology teaching, in particular when pupils are evaluating processes and products? If so, is there any ICT in use in this work?

•
Do mathematics and technology use a common vocabulary when teaching all these elements? 

•
What are the links between using and applying mathematics and the problem-solving elements of technology?

•
What are our expectations for accuracy of measurements, use of decimal places and significant figures, and use of units and their abbreviations?

There are references to mathematics in the National Curriculum Key Stage 3 programme of study for design and technology.

Design and Technology 

Measurements are often needed in art and in design and technology. Many patterns and constructions in our own and other cultures are based on spatial ideas and properties of shapes, including symmetry. Designs may need enlarging or reducing, introducing ideas of multiplication, scale and ratio. The preparation of food involves measurement, working out times and calculating cost, frequently extending into calculations involving ratio and proportion. 

Geography and Mathematics

Opportunities for handling data 

•
QCA scheme of work: Unit 1, Making connections
How is our place connected to other places?

•
QCA scheme of work: Unit 9, Shopping – past, present and future
Collect, record and evaluate data about shopping changes. How do out-of-town shopping centres compare to those in a town centre?

•
QCA scheme of work: Unit 10, Weather patterns over Europe
Carry out an enquiry into weather patterns and relationships using meteorological records in a suitable ICT format.

•
QCA scheme of work: Unit 16, What is development?
How will the population of a typical more economically developed country change over the next 50 years compared to a less economically developed country?

Other mathematical areas

•
Which elements of the number and calculation strands of mathematics feature in teaching geography? Are we familiar with the approach to calculation in the Framework for teaching mathematics? Does our teaching support this approach?

•
How does teaching within geography support work on coordinates and measures?

•
Which parts of the handling data cycle – state problem, identify and collect data, analyse and represent data, interpret results – relate directly to work in geography? Are there opportunities for joint work with the mathematics department? Which units offer greatest potential for joint working? Would there be any ICT use in this work?

•
How are graphs and charts used in geography? Does their development support the progression outlined in the yearly teaching programmes for mathematics? Do our labelling conventions for graphs match those of the mathematics department?

•
In what ways could our work on thinking skills in geography contribute to the development of using and applying mathematics?

There are references to mathematics in the National Curriculum Key Stage 3 programme of study for geography.

You may find it useful to refer to the teacher’s guide for the QCA schemes of work for geography:

pages 12–13
Links with mathematics

pages 14–15
Key skills and thinking skills

pages 29–30
Appendix 6  Possible links between geography and mathematics

pages 33–34
Appendix 8  Possible links between geography and key skills: application of number

Geography 

Discussing evidence in history or geography may involve measurement, estimation and approximation skills, and making inferences. Pupils will make statistical enquiries, for example, in analysing population data to explore and compare lifestyles; they will also use a wide range of measurements and rates of change. The study of maps includes the use of coordinates and ideas of angle, direction, position, scale and ratio.
History and Mathematics

Opportunities for handling data 

•
QCA scheme of work: Unit 2, How did medieval monarchs keep control?
When and why were castles built of stone rather than wood? Were castles built by the Normans to exert their control over Celtic lands?

•
QCA scheme of work: Unit 12, Snapshot 1900: what was British middle-class life like?
Who were our middle classes and where did they live?

•    QCA scheme of work: Unit 15, Black peoples of America: from slavery to equality?
Consider a range of source material relating to the current situation of Black American people to make a case for either black peoples still being far from equal, or black peoples now being as free as whites.

Other mathematical areas

•
Which elements of the number and calculation strands of mathematics feature in teaching history? Are we familiar with the approach to calculation in the Framework for teaching mathematics? Does our teaching support this approach?

•
Which parts of the handling data cycle – state problem, identify and collect data, analyse and represent data, interpret results – relate directly to work in history? Are there opportunities for joint work with the mathematics department? Which units offer greatest potential for joint working? Would there be any ICT use in this work?

•
How are graphs and charts used in history? Does their development support the progression outlined in the yearly teaching programmes for mathematics? Do our labelling conventions for graphs match those of the mathematics department?

•
In what ways could our work on thinking skills in history contribute to the development of using and applying mathematics?

There are references to mathematics in the National Curriculum Key Stage 3 programme of study for history.

You may find it useful to refer to the teacher’s guide for the QCA schemes of work for history:

pages 13–14
Links with mathematics

page 16
Contribution to thinking skills

pages 29–30
Appendix 6 Links between history and mathematics

History 

Discussing evidence in history or geography may involve measurement, estimation and approximation skills, and making inferences. Pupils will make statistical enquiries, for example, in analysing population data to explore and compare lifestyles; they will also use a wide range of measurements and rates of change. The study of maps includes the use of coordinates and ideas of angle, direction, position, scale and ratio.
ICT and Mathematics

Opportunities for handling data 

What responsibility should the ICT department have for advising pupils on the appropriate use of graphs?

Are there opportunities for the use of formulae?

Could numeracy be further developed in ICT and are there opportunities for discussion with the pupils?

Other mathematical areas

•
Do the references to ICT in the Framework for teaching mathematics represent appropriate application of ICT in supporting pupils’ learning? Are there other references you would wish to see included? 

•
Which general-purpose ICT packages are in use to support pupils’ mathematical development? Which strands of the yearly teaching programmes do they help to address?

•
Are there any mathematics packages used in ICT? If so, how well-matched is the work to the objectives and progressions set out in the yearly teaching programmes for mathematics? Do they include Logo, graph plotting and dynamic geometry software, as indicated in the yearly teaching programmes?

•
Does the school use any integrated learning systems (ILS) for pupils learning mathematics? If so, is the structure compatible with the Framework’s approach to calculation (particularly the development of mental calculation strategies and the progression to written calculation strategies)?

•
Do other subjects have access to appropriate ICT systems for supporting pupils’ mathematical development?

There are references to mathematics in the National Curriculum Key Stage 3 programme of study for ICT.

Information and Communication Technology

In ICT lessons, pupils will collect and classify data, enter them into data-handling software, produce graphs and tables, and interpret and explain their results. Their work in control will include the measurement of distance and angle. Spreadsheet skills, used in modelling and simulations, rely on the numeric, algebraic and graphical skills involved in constructing formulae and generating sequences, functions and graphs.
Languages and Mathematics

Opportunities for handling data 

•
Other ideas
Compare numerical data about prices, local temperatures, distances in the target language.
Carry out and present the results of a survey in the target language.

Other mathematical areas

•
What knowledge, skills and techniques 

–
at word level

–
at sentence level

–
at text level


can be developed in English / language lessons that will help pupils to:

–
use mathematical vocabulary correctly? 

–
explain and justify their methods and conclusions?

–
interpret and discuss results?

–
solve word problems?

–
communicate orally and on paper the results of a statistical enquiry or other in-depth piece of mathematics?

•
To what extent do we support the development of words involved in reasoning and proof (for example, ‘if … then’, ‘therefore’, ‘it follows that …’, etc.)?

•
How can we support the teaching of pupils, including EAL pupils, to understand and use, read, write and spell correctly the mathematics vocabulary in the Framework? Are there particular words in the Vocabulary checklist that we could stress?

•
Could we support the teaching of place value by exploring the language patterns in counting numbers?

•
To what extent does our work on interpreting information/being a critical reader contribute to the development of mathematics (for example, handling data presented in charts, graphs and diagrams)?

•
How might the skills developed in language lessons enhance pupils’ capacities to solve problems, to reason and justify, and to evaluate their work in mathematics?

There are references to mathematics in the National Curriculum Key Stage 3 programmes of study for English and for modern foreign languages.

You may find it useful to refer to the classroom examples section (pages 14–31) of the QCA publication Language for learning in Key Stage 3.

Music and Mathematics

Opportunities for handling data 

•
QCA scheme of work: Unit 15, Song (exploring songs and the use of music technology)
Explore different uses and contexts for songs.

Other mathematical areas

•
Music makes significant use of symbolic representation, as does mathematics. Do we use the similarities in the ways symbols are interpreted in both subjects?

•
How can work on equivalent fractions enhance pupils’ understanding of the relative values of notes?

•
What links are there between mathematical sequences and those found in music, such as rhythm patterns? Counting to a regular rhythm often forms part of a pupil’s earlier mathematical education; can we use this to enhance pupils’ understanding of rhythm?

•
Can rhythm patterns, represented either symbolically or numerically, be seen to have parallels in mathematical sequences?

•
Can pupils’ knowledge of time and speed enhance their understanding of musical time, when considering technical issues such as beats per second and the differences between certain types of music, for example music from around the world, pop, techno, and so on?

•
Is the study of pattern in musical forms such as ABA, AABA, ABAB (leading to fugue, sonata and symphonic form) enhanced by pupils’ understanding of repeating patterns in mathematics?

•
When looking at shapes in written music (such as high/low, rising/falling, ascending/descending), can comparisons be made with pupils’ work on graphs?

•
How can music contribute to the development of pupils’ skills in organisation, logical thought, problem solving, collaborative working, listening to and sharing opinions?

There are references to mathematics in the National Curriculum Key Stage 3 programme of study for music.

Physical Education and Music 

Athletic activities use measurement of height, distance and time, and data-logging devices to quantify, explore, and improve performance. Ideas of counting, time, symmetry, movement, position and direction are used extensively in music, dance, gymnastics, athletics and competitive games. 

Physical Education and Mathematics

Opportunities for handling data 

•
QCA scheme of work: Unit 5, Games activities
Collect and analyse simple data about their own and others’ performances, e.g. the number of shots they have on target in a game, the number of times they hit the ball into one area of the field, the number of times they play a backhand shot.

•
QCA scheme of work: Unit 22, Athletic activities
Make effective evaluations of strengths and weaknesses in their own and others’ performances. Explore tactics in jumping competitions, e.g. to what extent does a run-up help?

•
Other ideas
Analyse and compare fitness.

Other mathematical areas

•
Are there any links (for example, in gymnastics or dance) building upon ideas of pattern, movement and symmetry developed in mathematics? 

•
How does the teaching of physical activities develop pupils’ awareness of time, distance and speed? At what stage are rates such as km per hour discussed? Is this compatible with the expectations in mathematics?

•
How are map references, compass bearings and estimates of distances travelled developed in planning and carrying out outdoor activities? Are these in line with the mathematics yearly teaching programmes?

•
In what ways do pupils gather and use performance data:


–
in general fitness work? 


–
in specialised work such as athletic activities? 


How does this work support the handling data strand of mathematics? How can mathematics be used to support pupils’ interpretations of performance data? 

•
How are differences in readings from manual and electronic data-logging equipment discussed? Is reference made to statistical terms such as the mean, mode and median that might be appropriate for measuring performance in a range of physical activities?

•
How do pupils use problem solving, communication and reasoning in physical activities?

There are references to the key skill of application of number on page 17 of the teacher’s guide to the QCA schemes of work for physical education.

There are references to mathematics in the National Curriculum Key Stage 3 programme of study for physical education.

Physical Education and Music 

Athletic activities use measurement of height, distance and time, and data-logging devices to quantify, explore, and improve performance. Ideas of counting, time, symmetry, movement, position and direction are used extensively in music, dance, gymnastics, athletics and competitive games.
 Religious Education, PSHE, Citizenship and Mathematics

Opportunities for handling data 

•
QCA scheme of work for RE: Unit 8C, Beliefs and practice
Compare membership of different faith communities in different countries.

•
QCA scheme of work for RE: Unit 9B, Where did the universe come from?
What kinds of beliefs do people hold about the world?

•
Other ideas
Investigate smoking patterns in different age groups within the UK.
How widely available are fair-trade goods in local shops?
Explore voting patterns in general elections. Compare the turnout in elections in different countries.

Other mathematical areas

•
When discussing numbers (for example, in populations), time differences, fractions, percentages and proportions, does teaching build upon the expectations set out in the number strand of the yearly teaching programmes for mathematics?

•
Are methods used in calculations compatible with those advocated in the Framework for teaching mathematics?

•
How much work involves handling and interpreting data as a means of enabling pupils to become better informed citizens? Which elements of the handling data cycle – state problem, identify and collect data, analyse and represent data, interpret results – are used most? Do you use ICT in this work?

•
Does teaching employ a range of graphs and charts in line with expectations in the mathematics yearly teaching programmes? (It is worth looking at the examples of statistics from these subjects included in the Framework.)

•
Are there opportunities to make links with mathematical work on maps, scales and distances? Compare the timing of such work with the objectives in the yearly teaching programmes for mathematics.

•
Are pupils introduced to mathematics from other cultures?

•
Do we use pupils’ mathematical knowledge and skills when we explore the ideas of probability, risk and chance?

•
Is correct mathematical vocabulary used where appropriate?

•
When exploring evidence, are pupils given opportunities to develop their competence in problem solving, communicating and reasoning?

There is reference to numeracy on page 12 of the teacher’s guide to the QCA schemes of work for RE, and references to surveys in some of the modules. 

Religious education, PSHE and citizenship 

Belief and likelihood in religious education, or risk assessment in PSHE, relate well to work in mathematics. The discussion of moral and social issues is likely to lead to the use of primary and secondary data and the interpretation of graphs, charts and tables, helping pupils to make reasoned and informed decisions and to recognise biased data and misleading representations. By applying mathematics to problems set in financial and other real-life contexts pupils will develop their financial capability and awareness of the applications of mathematics in the workplace.
Science and Mathematics

Opportunities for handling data 

•
QCA scheme of work: Unit 7B, Reproduction
Explore growth and how to measure it. Explore the range of heights in the class, and compare to data of expected heights.

•
QCA scheme of work: Unit 7D, Variation and classification
Compare data about individuals, produce graphs of variation for particular features and investigate correlations.

•
QCA scheme of work: Unit 7L, The solar system and beyond
What does the solar system consist of?

•
QCA scheme of work: Unit 8A, Food and digestion
What’s in food and why is it important? Investigate nutritional content of a range of foods.

•
QCA scheme of work: Unit 8D, Ecological relationships
How do plants, animals and environmental conditions interact in a habitat, e.g. pond communities?

•
QCA scheme of work: Unit 9K, Speeding up
How fast is it moving?

Other mathematical areas

•
What aspects of handling data are developed during science lessons? How are ICT devices used in this work (for example, sensors, spreadsheets, computer graph packages, calculators, graphical calculators)? How does this work enhance pupils’ mathematical development?

•
Have we agreed with the mathematics department when and how to introduce pupils to continuous data, as distinct from discrete data?

•
How does science help develop pupils’ understanding of numbers in context, particularly large numbers, fractions and decimals, indices, ratios and proportions, and the relationships between different metric units?

•
To what extent does science teaching support the methods and approaches relating to aspects of calculation that are developed through the mathematics yearly teaching programmes?

•
Does the teaching and interpretation of formulae and graphs support the expectations in mathematics? What use is made of different forms of graphs in science? Have we agreed with mathematics how graphs should be labelled and presented? Does the progression in graphical work in science support its development in mathematics? How is ICT used (graph plotters, graphical calculators) to support this work?

•
To what extent is the approach to the manipulation of algebraic expressions and solution of equations in the Framework for teaching mathematics compatible with the needs of science?

•
How does work in science link with using and applying mathematics in our school?

You may find it useful to refer to page 12 of the teacher’s guide for the QCA schemes of work for science and to the paragraph on page 13 on application of number. Several of the units make specific use of mathematical skills and understanding.

Science 

Almost every scientific investigation or experiment is likely to require one or more of the mathematical skills of classifying, counting, measuring, calculating, estimating, and recording in tables and graphs. Pupils will, for example, order numbers, including decimals, calculate means and percentages, use negative numbers when taking temperatures, decide whether it is more appropriate to use a line graph or bar chart, and plot, interpret and predict from graphs. They will explore rates of change in cooling curves and distance-time graphs, apply formulae and solve equations, for example, in problems on moments.
Priorities for Numeracy in ……………………

	
	Opportunities exist to improve accuracy, particularly in calculation, measurement and formulae work

	Year 7
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	Year 9


	


	
	Opportunities exist to improve interpretation and presentation of graphs, charts and diagrams

	Year 7


	

	Year 8


	

	Year 9


	


	
	Opportunities exist to improve reasoning and problem solving

	Year 7


	

	Year 8


	

	Year 9


	


Numeracy across the curriculum



