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Fundamental British Values Within Maths

Introduction

As part of the statutory Prevent duty all FE and training providers are required to explore British values with their learners in the curriculum as well as in the tutorial programme. This is a requirement whether staff are teaching 16 to 19-year-old students, adult learners or apprentices.

British values include: democracy, rule of law, individual liberty and mutual respect and tolerance.

The Prevent duty presents maths teachers with the task of finding where opportunities to explore British values lie in their teaching activities. This enables teachers and tutors to explore important issues with learners and to give them a chance to consider how the British values are relevant both to them in their personal lives and society as a whole through their study of maths.

At ETF we are aware that finding the opportunities to explore British values within the maths curriculum can be particularly difficult, so we have commissioned this guidance document to support maths teaching staff.

These opportunities could include using election data to understand how our political system works; using tax rates to see how tax laws impact on our lives or the lives of others; the extent of our individual liberty can be explored through data relating to choices that people make in their lives e.g. the percentage of people who exercise regularly or teachers might use census data to understand the faiths and beliefs found in the UK. All of these can be explored through the study of maths.

This guide covers maths teaching from Entry level to Level 3 including A level. The guide contains examples of activities which teachers can use at Entry Level, Level 1, Level 2 and Level 3. We hope that staff will be able to use or adapt these either for classes or in one to one situations with apprentices. The pack also includes guidance on developing your own activities for the learners you teach.
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COVERAGE – FUNDAMENTAL BRITISH VALUES AND MATHEMATICAL SKILLS

Within the pack are 8 resources, ready to use.
 
The first four resources cover RESPECT AND TOLERANCE and INDIVIDUAL LIBERTY, while the second four cover DEMOCRACY and RULE OF LAW. 

Where there are activities which ask learners to colour in charts colour-blind learners should either be given a choice of a range of colours so that they can select colours which they can distinguish, alternatively they can be given the option to use a range of symbols e.g., a cross, a stick, a star and a triangle to distinguish. Staff should be aware that not all their colour-blind learners may want to reveal their condition so it is better to give these as options to all learners. 
[bookmark: _GoBack]
Within each group you will find resources aimed at Entry Level, Level 1, Level 2 and Level 3.

The mathematical skills covered in the resources are outlined below:

	· 
·  ‘If Britain was 100 People…’ 
· RESPECT AND TOLERANCE
· & INDIVIDUAL LIBERTY

· 
·       Entry Level
· Number bonds
· Simple percentages
· Employing critical thinking to apply the information learned to real life experience
· 
· Level 1
· Fractions
· Ratio
· Simplifying
· Employing critical thinking to apply the information learned to real life experience
· 
· Level 2
· Rounding
· Ratio
· Interpreting data
· Estimation
· Employing critical thinking to apply the information learned to real life experience
· 
· Level 3
· Mathematical modelling of exponential functions
· Evaluating the suitability of the model

	
General Elections
DEMOCRACY
& RULE OF LAW

· 
Entry Level
· Interpreting information from bar charts
· Identifying averages
· Employing critical thinking to apply the information learned to real life experience
· 
· Level 1
· Fractions 
· Simplifying
· Rounding and estimation
· Calculating averages
· Comparing numbers
· 
· Level 2
· Percentage
· Rounding
· Calculating averages and quartiles
· Box plots
· Comparing data
· 
· Level 3
· Box plots
· Mean and standard deviation
· Outliers
· Data analysis

· 









SECTION 1 - RESPECT AND TOLERANCE & INDIVIDUAL LIBERTY

TEACHER NOTES

	Entry, Level 1 and Level 2 all share a common theme. These resources are based upon the notion that Britain has been scaled down to 100 people (see video link). The national statistics have been reduced in proportion and rounded to give the information provided.
Students should identify what makes our culture diverse, and what benefits we have received from being a diverse nation. As this can be a very sensitive area for some students, please think about your wording for the discussion before delivering it, as the aim is not to offend, but to enlighten.
Video: https://www.channel4.com/news/if-britain-were-one-hundred-people

	ENTRY LEVEL
	Question 1.



Question 2.





Question 3.




Question 4.

	This question leads the students into the activity by looking at the fact that Britain’s diversity includes the “home nations”, and that Great Britain is a collection of nations with individual heritage.

This question encourages students to count, as a precursor to patterns, sequences and ratio. 
Teachers should encourage conversation about religion with students to identify the range of beliefs, as well as the recognised characteristic of holding no belief.

Link the ‘100’ to the term percentage. Students can then relate the information to the percentages for comparison.
Solutions: a) 87%     b) 7%     c) 3%     d) 2%


Students should be encouraged to think about their surroundings and the diversity of their local area compared to the rest of Britain.

This can be done through encouraging students to look at local statistics data using https://www.uklocalarea.com/. This site shows a breakdown of key statistics in the area, from ethnicity and race, to average house prices and more. If there is no technology available, students can discuss any diversities they recognise within their community, or even within the class itself.

Teachers should always be sensitive to their students when discussing the ethnic makeup of their communities, if a student does not show respect and tolerance for another belief/race they should be challenged.

















	LEVEL 1
	Question 1.






Question 2.








Question 3.




Question 4.








Question 5.




Question 6.
	This question links the 100 to fractions of quantities. Finding the fractions of 100 should be scaffolded using the diagram.
Teachers should encourage conversation about religion with students to identify the range of beliefs people might hold, as well as those holding no belief.
Solutions: a) 60     b) 25     c) 4     d) 11

Students can write the number of people who support the monarchy as a fraction, before examining the fraction who do not, reinforcing number bonds to 100. Discussion about simplifying the fraction would naturally follow.
Teachers should encourage a discussion about the different attitudes towards the monarchy in Britain.
Solution:  which simplifies to 

Students develop their understanding of cancelling fractions.
Solution: 


This question requires students to extract relevant information from text, applying it to fractions of a whole.
This would be a great opportunity for students to discuss Brexit, a moment of historical importance that they all lived through, being mindful of sensitivities to this issue.
Solution: 


Using previous answers, students will be asked to put the identified ratio of those who believe in Christianity to no religion, then lower it to its simplest form.
Solution: 60:20 which simplifies to 3:1

Students should be encouraged to think about their surroundings and the diversity of their local area compared to the rest of Britain.

This can be done through encouraging students to look at local statistics data using https://www.uklocalarea.com/. This site shows a breakdown of key statistics in the area, from ethnicity and race, to average house prices and more. If there is no technology available, students can discuss any diversities they recognise within their community, or even within the class itself.

Teachers should always be sensitive to their students when discussing the ethnic makeup of their communities, if a student does not show respect and tolerance for another belief/race they should be challenged.













	LEVEL 2
	Question 1.




Question 2.





Question 3.




Question 4.



Question 5.



Question 6.
	Students will begin this resource using rounding to different significant figures and then using reasoning as to why statistics tend to use estimates, rather than actual numbers.
Solutions: a) 70 million     b) 66 million

This question will encourage students to be careful of question wording and ratio skills.
Teachers should encourage a discussion about the different attitudes towards the monarchy in Britain.
Solution: 24

Using pie chart understanding, students must estimate how much each segment represents.
Discussion for this topic should hold off until question 4.
Solutions: a) 34     b) 37     c) 29

This would be a great opportunity for students to discuss Brexit, a moment of historical importance that they all lived through, being mindful of sensitivities to this issue.

In order to get the correct answer, students must scale the amounts to the appropriate degree of measure given.
Solution: 1,340,000

Students should be encouraged to think about their surroundings and the diversity of their local area compared to the rest of Britain. 

This can be done through encouraging students to look at local statistics data using https://www.uklocalarea.com /. This site shows a breakdown of key statistics in the area, from ethnicity and race, to average house prices and more. If there is no technology available, students can discuss any diversities they recognise within their community, or even within the class itself.

Teachers should always be sensitive to their students when discussing the ethnic makeup of their communities, if a student does not show respect and tolerance for another belief/race they should be challenged.























	LEVEL 3
	Instructions






















Question 1.

Question 2.

Question 3.
	The student sheet comprises of a list of instructions for using Google Trends and Desmos. 

Students should be encouraged to discuss why this term was chosen and what the significance of the poppy means to our culture.
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Popularity score of 55.116



-44.884% (an underestimate of 44.884%)

This is a simple example of calculating percentage error; it would be interesting to compare the percentage error at different points of the model.
The predicted value was also outside the range of the model (0-38), so comments could be made on how valid the model is within the range, and how extrapolation occurs outside that range.























HOW CAN THESE RESOURCES BE ADAPTED?

Entry Level, Level 1 and Level 2

The questions found in these resources can be changed in a variety of ways to suit the subject matter – both with respect to Fundamental British Values and the mathematical skills covered.

In Appendix 1, a wide amount of data is provided which could be used to frame the questions based around the premise that Britain has been reduced proportionally to 100 people.

To further extend the reach of this model, the proportional values for countries other than Britain could be sourced and used, with comparisons being made.

Using “100” lends itself to many mathematical contexts and can be differentiated according to the students’ ability. Number bonds, fractions, decimals, percentages, rounding, estimation and ratios are just a selection.

Level 3

Mathematical modelling lends itself very nicely to Google Trends analysis. As a result, any search term could be used and investigated, employing skills of modelling and evaluation. 

The models can be exponential and linearised. They could also be quadratic, or even trigonometric if looked at over a longer time frame. This means that this resource could fit in multiple places within a Level 3 mathematics curriculum in both A Level maths and a Core Maths equivalent. 

Exponential graphs are nearly always formed around important events – like a search for “Brexit” in the run up to the referendum, or “Queen’s Speech” when parliament opens. 


 [image: ]

The concept of a popularity score is also mathematically interesting and would be worth investigating by students.










SECTION 2 - DEMOCRACY & RULE OF LAW
TEACHER NOTES

All levels of resource in this section use data related to General Elections. This data is readily available from the House of Commons Library: https://commonslibrary.parliament.uk/

	Begin by introducing the worksheet to the students and reading out the heading and introduction. This is the first discussion point that can occur. Have the students have ever voted or registered to vote, if they are of age (18 years old to vote and 16 years old to register to vote). Some students are not eligible to vote in all elections, and this may worth exploring at this point in a sensitive way. Pose the question: Does voting matter? This should open up the classroom to discussion, there will be students who don’t believe they can make a difference, but everyone should be allowed to speak freely and openly within the session.

	ENTRY LEVEL
	Question 1.




Question 2.


Question 3.




Question 4.


Question 5.
	Students will begin the resource by looking at general election data over 6 different years, comparing the data.
They must first identify the highest turnout.
Solution: 1950

Students must then identify the lowest turnout
Solution: 2001

This question asks students to identify the range of the percentage (%) turnouts. This means students will use the two previous answers in the formula.
Solution: 20%

Students should discuss why they think turnout is never 100%. What factors could have an impact on the turnout measurement?

Encourage students to discuss the importance of registering to vote and why a register is needed.
Points can include: ensuring people only vote once, to ensure that votes are not tampered with, to ensure that there are no fictitious or duplicated people on the electoral roll.






	LEVEL 1
	Question 1.




Question 2.

Question 3.



Question 4.




Question 5.
	Students must use reasoning to explain their choice of data representation, exploring the idea of other methods that could be used. 
Encourage reflection about the methods chosen, linking to real-life contexts such as news reports.

Solutions: Mean – 72.3     Median – 74     Range – 36

Students compare the 84% turnout in 1950 with the 59% in 2001 using the averages calculated in question 2. Allow for discussion of the reasons for those comparisons. 

This question will again encourage students to discuss the reasoning for mathematical methods.
The mode can be found, however, it’s not appropriate because it holds no valuable information in relation to the data.

Using rounding and percentage skills and knowledge, students are asked to estimate the election turnout.
Discussion about
Solutions: a) 60,000,000     b) 42,600,000







































	LEVEL 2
	Question 1.




























Question 2.








Question 3.
















Question 4.

















Question 5.
	Using percentage skills, students will first have to identify the percentage (%) turnout of the data set 2 (1970 – 2019). The students will be able to see the decline in turnout as the time progresses and it would be a great opportunity to discuss. A point that should be raised is the rise in population and the number of people who are eligible to vote is higher each year.

Solutions:
	
Date
	
Electorate
	Total Votes
	% Turnout

	1970
	39,364,459
	28,344,552
	72%

	1974(Feb)
	39,754,691
	31,335,678
	79%

	1974 (Oct)
	40,073,473
	29,189,358
	73%

	1979
	41,090,264
	31,207,539
	76%

	1983
	42,691,975
	30,670,909
	72%

	1987
	43,182,260
	32,520,319
	75%

	1992
	43,248,681
	33,609,139
	78%

	1997
	43,846,343
	31,286,284
	71%

	2001
	44,403,238
	26,367,383
	59%

	2005
	44,179,682
	21,149,332
	48%

	2010
	45,597,461
	29,687,604
	65%

	2015
	46,354,197
	30,697,525
	66%

	2017
	46,836,533
	32,204,184
	69%

	2019
	47,562,702
	32,014,850
	67%


 
This question is intended to assess students’ understanding of averages and quartiles. The goal of the question is to make the data more manageable so that students can compare historic voting to the current positions. This will lead to the drawing of the box plots.
Solutions:
Data Set 1 – Median = 75%, LQ = 68.75%, UQ = 77%
Data Set 2 – Median = 71.5%, LQ = 66.25%, UQ = 74.5%


Using skills from the previous questions, students must work out the interquartile range. This is to continue breaking down the data into more manageable information.
At this point, it would be good to discuss the data and elicit student perspectives. Encourage students to speak freely about their views of the voting system.
Solutions:
Data Set 1 – IQR = 8.25
Data Set 2 – IQR = 3










Students must now create box plot diagrams. The intention is to explore a range of skills so that students can have a diverse and full experience of using real life contextualised maths. Withhold discussion for this question.


[image: ]
Data Set 1
[image: ]
Data Set 2



Using the information, the students have found, encourage a class discussion about their findings. How does the data change over time? How does using statistical measures help the comparisons? Students should relate all comparisons made to the values found.




































	LEVEL 3
	











Question 1.



Question 2.




Question 3.




Question 4.


Question 5.
		 
	1922-1951
	1955-1983
	1987-2019

	MEAN
	73.50
	75.52
	66.57

	SD
	6.27
	2.71
	8.88

	MEDIAN
	72.20
	75.90
	67.30

	LQ
	67.70
	72.40
	62.25

	UQ
	79.25
	77.90
	73.35

	IQR
	11.55
	5.50
	11.10














This resource starts with the intention to assess students understanding of some averages and quartiles. The goal of the question is to make the data more manageable to compare the historic voting to the current positions.

Students use the values from question 1 to draw box plots for the data ranges. Comparisons can be made from drawing them on the same scale, and any assertions should be backed up statistically.


There are no statistical outliers in the data sets. Students can show this using an appropriate test, but should also discuss the impact that any outliers may have on any data set.


See above table for values


The time period 1955-1983 has a much smaller SD to the other two, and a higher mean. Students should discuss this and give possible reasons.





























HOW CAN THESE RESOURCES BE ADAPTED?

All levels of resource in this section use data related to General Elections. This data is readily available from the House of Commons Library: https://commonslibrary.parliament.uk/

The data used relates to turnout in General Elections, however each question could relate to any data set provided to students. This means that the resources can be tailored for many Fundamental British Values contexts, and can always be up to date.

Data provided can be filtered by constituency, so an interesting comparison exercise could be carried out on voting statistics all over Britain, and locally.

The resources provided in this pack can be used as templates and altered accordingly.
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