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The Maths Pipeline

About this guide

 

This guide is one of a series aimed at practitioners from a wide range of providers, including FE 
colleges, independent learning providers and those working in the Secure Estate, who support 
post-16 vocational learners to develop their maths skills up to and including Level 2. 

The guides, together with films which aim to stimulate viewers to reflect on their practice, have been 
created as part of the Maths Pipeline Programme. 

As a vocational teacher, you are able to provide a practical learning environment in which learners see a real 
purpose for developing their maths skills, and you can demonstrate convincingly that strong maths skills 

http://www.et-foundation.co.uk/
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Why use a vocational lesson to develop 
maths skills?

https://youtu.be/mRltwmXtCpk
http://dera.ioe.ac.uk/22311/
http://learning.gov.wales/docs/learningwales/publications/150123-post-16-vocational-maths-en.pdf
http://shop.niace.org.uk/media/catalog/product/e/n/engaging_learners_report_1.pdf
http://shop.niace.org.uk/training-skills-prisons-yois.html
http://www.et-foundation.co.uk/wp-content/uploads/2014/05/ETF-Prof-Standards-Guidance-v2-2.pdf
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Some teaching ideas

We’ve introduced a small number of teaching ideas in this section to illustrate approaches which relate 
maths to your vocational subject and which help learners to understand key mathematical ideas deeply.  

Active learning is key; in particular, it can help learners to become aware of and resolve any mathematical 
misconceptions they may have. Active learning uses strategies such as group work, discussion and 

http://www.et-foundation.co.uk/
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Maths which underpins one of these tasks: Planning for Service

Other learning activities related to your vocational area

You could use the ‘Picturing’ activity as a starter to a more involved activity for example on designing a 
cocktail/dish, costing menu items, making a decision about whether to buy an item of equipment for 
restaurant that might lead to greater profits, estimation of measurements, using ratios to change a recipe, 
planning a layout in a restaurant, labour rates, timesheets and tax, etc.

Another idea would be to select a photograph of a practical task the learners will be doing in a lesson you 
are planning. You could use the picture to discuss with learners what maths they might expect to tackle in 
the forthcoming lesson, and perhaps identify any mathematical areas they are likely to find difficult. This 
would then inform your planning and would also help the learners to realise that the maths they will tackle 
in that lesson is vocationally relevant.

Film would work equally well, or possibly, even better than photographs for this kind of activity.

The Excellence Gateway site has a set of resources on hospitality covering: The working 
environment; Reception, reservations and events; Food and drinks services; and 
Food hygiene. There is an introduction and curriculum coverage document towards 
the bottom of the page. (Select ‘Embedding numeracy in vocational contexts’, then 
‘Vocational’ and ‘Hospitality’.)

The Excellence Gateway site also has a set of resources on catering covering areas 
such as: The working environment; Food preparation and cooking; Fast food; and 
Food hygiene. There is an introduction and curriculum coverage document towards 
the bottom of the page. (Select ‘Embedding numeracy in vocational contexts’, then 
‘Vocational’ and ‘Catering’.)

There is also an ESOL support pack for catering which can be found using the search 
tool on the Education & Training Foundation website. 

 

 

 

http://maths.excellencegateway.org.uk/workbased-learning
http://maths.excellencegateway.org.uk/workbased-learning
http://www.et-foundation.co.uk/
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You can also access these resources from the search facility on the Excellence Gateway 
website (Search for ‘hospitality module’; ‘catering module’; or ‘ESOL catering’). 

This clip from BBC Skillswise may also provide some useful ideas to build an activity 
around ordering and stock. 

This interactive tool lets you design your own event layout. (You will need to register, 
but it’s free.)

This interactive website allows learners to practice reading from scales on a virtual 
balance. 

The STEM e-library provides lots of resources, including these ones on food and diet. 
(You will need to complete the free registration to be able to download.)

Food for Thought is an NCETM resource looking at ratio, fractions and percentages 
through diet.

This clip from Teachers TV is designed to be viewed and stopped periodically to answer 
the questions posed. You might also consider asking who would be interested in the 
answer to the calculations and why? This film also hints at some of the data which is 
used everyday to manage a large hotel, average time spent eating, average spend per 
customer, running costs, staff to table ratio, linen and towel usage.

This American site has a lesson about determining the menu price of a starter by 
trying to predict what the ingredients will cost for the next year.

 

 

http://www.excellencegateway.org.uk/
http://www.excellencegateway.org.uk/
http://www.bbc.co.uk/programmes/p01480wb
https://www.lucidchart.com/documents/edit/d5872b54-404f-4a06-af71-c569e51c2e66?demo=on#?
http://www.ictgames.com/weight.html
http://www.nationalstemcentre.org.uk/elibrary/resource/3684/food-and-diet
http://www.nationalstemcentre.org.uk/elibrary/resource/11638/food-for-thought-the-eat-well-plate
http://www.nationalstemcentre.org.uk/elibrary/resource/6348/hotel
http://www.thirteen.org/get-the-math/teachers/math-in-restaurants-lesson-plan/activities/173/
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Tarsia is free computer software which can be used to quickly produce puzzles like the examples shown 
below. These puzzles can be used as a lesson starter to get the learners talking about an aspect of maths 
they are going to encounter in your lesson, to assess your learner’s knowledge of the topic and to resolve 
any misunderstandings or confusions. 

Examples of active learning activities that you could use or adapt with 
learners

Tarsia 

Add a nought

To multiply by ten, you just add nought on 

the right-hand end of the number.

Sometimes true, always true, never true

This kind of activity challenges learners to think deeply about a topic, and also requires them to articulate 
their thinking. As they are working on the activity, listen to the arguments they are creating, and encourage 
them to express themselves clearly verbally and on paper;  this formative assessment aspect will help 
identify and resolve any misconceptions.  

These puzzles use measurement and percentages, both of which are relevant to construction; and you 
can make similar puzzles of your own using other key concepts. 

http://www.mmlsoft.com/index.php/products/tarsia
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The idea is that the learners have a collection of statements which they are asked to sort into three columns. 
Learners may think that this is always true, but if prompted to think further they will discover that it is not 
true for decimals. This activity can be adapted to cover a wide range of statements. 

Top Trumps

This is an adaptation of the popular card game where players compare data on a collection of themed 
cards. Learners explore a range of mathematical ideas, e.g. small and large numbers, the use of ratio to 
create statistics like death rate and birth rate, and how statistics like death rate, population and GDP might 
/ might not correlate; teachers can choose which ideas to emphasise. Group discussion and peer support 
helps learners identify and resolve any mathematical misconceptions.

In the example below the theme is countries, which learners may see as relevant to their everyday life; 
however, you could use information with a vocational theme for example, hospitality and catering products, 
equipment, ingredients, prices, countries of origin of spices and other ingredients, measurement/portion 
sizes, types of bread/pastry etc.

 

 

Find a space large enough for all the learners to line up facing you. Give each learner one of the cards. Ask 
the group to select one of the statistics from the cards, e.g. total population. Now ask the learners to line up 
in order of total population, from the smallest at one end to the largest at the other end. When they have 
done this, ask them to read out their population statistic. Get the whole group involved in checking that 
everyone is in the right place in the line.

The NCETM website section on Thinking Through Maths contains collections of 
statements

https://www.ncetm.org.uk/online-cpd-modules/ttm/contents
https://www.ncetm.org.uk/online-cpd-modules/ttm/teaching-activities/evaluating-mathematical-statements
https://www.ncetm.org.uk/online-cpd-modules/ttm/teaching-activities/evaluating-mathematical-statements
http://www.tes.co.uk/teaching-resources
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Other resources to help learners understand key mathematical ideas

The WisWeb website has some excellent apps to help learners explore maths topics 
including ratio, angles, and other aspects of shape. These are maths apps rather than 
specific vocational apps.

The Virtual Maths website provides lots of interactive activities that link maths to 
real life problems, including number; algebra; shapes, space and measure; and data 
handling. 

 

 

The following sections of this guide describe and respond to some challenges you 
might face, expand on the principles and research underpinning these teaching 
approaches, and offer many more teaching ideas.  

http://www.fi.uu.nl/wisweb/applets/mainframe_en.html
http://www.virtualmaths.org/salon/
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What challenges am I likely to face?

Incorporating the development of maths skills as part of your vocational teaching is not without its 
challenges.

Engaging learners 

Your learners may feel quite negative about the prospect of continuing to study maths as part of their 

http://www.bbc.co.uk/programmes/p01480fb
https://www.youtube.com/watch?v=n3isx8cPzQU
http://shop.niace.org.uk/media/catalog/product/v/t/vt_and_es_report_2013_final_1.pdf
http://shop.niace.org.uk/maths4prisons-handbook.html
https://www.youtube.com/watch?v=X-R2-zBqNqU&feature=youtu.be


https://www.ncetm.org.uk/resources/numeracy_challenge_microsite_resources
http://www.mathseverywhere.org.uk/
http://www.skillsworkshop.org/contextual?op=or&amp;tid_depth%5B%5D=4
http://www.excellencegateway.org.uk/
http://maths.excellencegateway.org.uk/
http://shop.niace.org.uk/media/catalog/product/v/t/vt_and_es_report_2013_final_1.pdf
https://www.youtube.com/watch?v=AbRfDOOf-OA&feature=youtu.be
http://www.prisonerseducation.org.uk/news/teaching-in-the-gym-at-hmp-swaleside
https://fbclientprisoners.s3.amazonaws.com/Resources/PET_Fit_for_Release_Report.pdf
https://www.youtube.com/watch?v=2kNpx506-vU
https://www.youtube.com/watch?v=KoCUI0CSJtI
http://offender-learning.excellencegateway.org.uk/
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Meeting the challenges

Working together with maths practitioners 

There are benefits to all concerned when vocational and maths practitioners plan work together. Maths 
specialists can gain an insight into where learners are likely to encounter maths in the world of work, and 
you get to see how maths is taught to your learners in their maths lessons. You may also be able to get 
support from the maths specialists in relation to particular maths topics.

Teaching and learning strategies: embedding and contextualising 

Some learners may respond better to practical, interactive approaches than formal teaching. Try to discuss 
any maths involved in their vocational tasks; show learners how using maths will help to produce a better 
solution to a vocational problem, save them work, or avoid errors; and help learners make connections to 
what they are learning in maths classes.  

This booklet from the Maths4Life series examines topic-based teaching. There is a 
wealth of good advice about teaching approaches, and assessment.

The MEI Contextualisation Toolkit provides a range of guides and resources to support 
practitioners in making greater use of context in their teaching, including developing 
their own contextualised resources.

The MEI Maths at Work Guides consists of two documents, one for practitioners and 
one for employers, which include excellent ideas and advice for integrating maths 
learning and work experience.

Take a look at the model HMP Oakwood developed for embedding functional skills in 
vocational teaching and learning.

 

https://www.ncetm.org.uk/resources/8855
http://www.mei.org.uk/contextualisation-toolkit
http://www.mei.org.uk/files/pdf/Maths_at_Work-A_guide_for_employers_offering_work_experience_for_16-19_SPs.pdf
http://repository.excellencegateway.org.uk/fedora/objects/eg:5398/datastreams/DOC/content
https://www.youtube.com/watch?v=rZWiBhXHMk4&feature=youtu.be
https://www.youtube.com/watch?v=UTXxNxvsYeo&feature=youtu.be


https://www.ncetm.org.uk/resources/1442
https://www.ncetm.org.uk/online-cpd-modules/ttm/principles-for-teaching-mathematics/principles-of-effective-teaching
https://youtu.be/XpvwgR-ibZ8
http://www.excellencegateway.org.uk/
http://learning.wales.gov.uk/docs/learningwales/publications/150123-post-16-vocational-maths-en.pdf
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Track learners’ mathematical progress alongside their vocational targets 

This will help you and the learners to see where they are progressing and where they need further support. 
This tracking could also be linked to a positive incentive scheme. Again, this is an area that your maths 
specialist may be able to support you with.

How can I develop my own maths knowledge and skills?

In parallel with developing your teaching strategies, you may wish to develop your personal maths skills.

A quick internet search may yield a good film clip or document which helps. Another approach might be 
to ask a friend or colleague, maybe someone from your maths department if you work in a college. Some 
clips of staff working together are shown in the films which link to this guide, and have been referenced 
earlier: 
•	 YouTube: ETF MPP Hospitality and Catering: Vocational and maths practitioners working together
•	 YouTube: ETF MPP Hospitality and Catering: Where is the maths?
•	 YouTube: ETF MPP Hospitality and Catering: Teaching and learning maths in a work based setting

A comprehensive approach to your continuing professional development is to strt with an assessment of 
your needs using this ETF Foundation maths self-evaluation tool. You will need to start by creating a free 
account. Once this is done, you can find the self-evaluation tool by clicking on Maths and English under 
the Courses heading. The tool provides a framework for you to self-assess both your personal maths skills 
and your teaching skills, and signposts you to further support.

 

The document Approaches to formative and summative assessment of functional 
skills  provides further useful information. 

The Excellence Gateway site has some advice on formative and summative 
assessment.  (Search for ‘formative assessment’ or ‘summative assessment.)

https://youtu.be/rZWiBhXHMk4
https://youtu.be/mRltwmXtCpk
https://youtu.be/XpvwgR-ibZ8
http://www.foundationonline.org.uk/
http://www.excellencegateway.org.uk/


https://www.youtube.com/watch?v=EiLhhqE1Rn4&feature=youtu.be
https://www.youtube.com/watch?v=mRltwmXtCpk&feature=youtu.be
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19. Interactive website for virtual scales http://www.ictgames.com/weight.html
20. National STEM e-Library: Wellcome Trust ‘Food and Drink’ 
http://www.nationalstemcentre.org.uk/elibrary/resource/3684/food-and-diet
21. National STEM e-Library: NCETM - Food for Thought – The Eat Well Plate 
http://www.nationalstemcentre.org.uk/elibrary/resource/11638/food-for-thought-the-eat-well-plate
22. National STEM Centre --Library: Teachers TV - ‘Hotel’
http://www.nationalstemcentre.org.uk/elibrary/resource/6348/hotel
23. American website, ‘Get the Math’ - Math in Restaurant Lesson Plan 
http://www.thirteen.org/get-the-math/teachers/math-in-restaurants-lesson-plan/activities/173/

Tarsia
24. Tarsia on the Hermitech Laboratory - Information on Formulator Tarisa 
http://www.mmlsoft.com/index.php/products/tarsia

Sometimes true, always true, never true
25. NCETM interactive resource, ‘Thinking Through Mathematics’. You need to register free on the NCETM portal 
https://www.ncetm.org.uk/online-cpd-modules/ttm/contents
26. NCETM Thinking Through Mathematics - collection of statements You need to register free on the NCETM portal 

https://youtu.be/X-R2-zBqNqU
http://www.excellencegateway.org.uk/
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https://youtu.be/rZWiBhXHMk4
https://youtu.be/UTXxNxvsYeo
https://youtu.be/XpvwgR-ibZ8
http://www.excellencegateway.org.uk/content/etf1324
https://youtu.be/rZWiBhXHMk4
https://youtu.be/rZWiBhXHMk4
https://youtu.be/mRltwmXtCpk
https://youtu.be/XpvwgR-ibZ8

