
Embedding Elements of 

TfM in post-16 Maths

Vicky Lally & Adam Creen   



Aims

• Through discussion, share simple ideas that bring the brief of Teaching 

for Mastery into the post-16 environment

• Use a variety of contexts to show these ideas are applicable to both 

Core Maths & A Level Maths, whether your school actively embraces 

TfM or not

• Vicky and Adam are A Level teachers at SJB and Salesian respectively



The 5 Big Ideas



Sequences (through the eyes of Core Maths)

Note: we have delivered the Edexcel “Maths in Context” Level 3 course, where 

– along with all Level 3 courses – the emphasis is on the in “context”

To sow an initial seed of “thinking” a task can enable students to actively think 

about two standard sequences in mathematics (the arithmetic and geometric 

sequence) without mentioning them explicitly.



The Stimulus

• Note this task I first met in 

1993

• It has been adapted to 

reach as many parts of the 

specification as possible 

(APs, GPs, percentages, 

spreadsheets)

• Importantly, there is a 

real-life application to 

engage students



What discussion can we get out of this:

Formulae in spreadsheets

Increasing and Decreasing

Arithmetic Sequences

Increasing and Decreasing 

Geometric Sequences

Summation of a Sequence

Percentage Reduction

Recurrence Relationship

A question with “no right answer” – 

how did students deal with this?

(Link with the King’s Chessboard)

https://www.dr-mikes-math-games-for-kids.com/rice-and-chessboard.html


What about A Level Maths?

• Tempting to just teach “the formulas”

• Two for students to learn, two given in the formula booklet

• What’s at the heart of the formula?

𝑛 − 1

• Harry the Hare

• We need them to have “structural understanding”



Justifying the summation

1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 + 11 + 12 + 13 + 14 + 15 + 16 + 17 + 18 + 19 + 20 + 21 + 22 + 23 + 24 + 25 + 26 + 27 +

• writing the sum from 1 to 100

• reversing the sum

• adding pairs of terms and seeing they are all 

101

• How many pairs? But this is double the total

• So we get
100

2
101 = 5050



Linking topics in A Level

• Sigma notation

• But also … how many terms from 10 to 20?



10

20

𝑟

• Is this the same problem as Binomial inequalities?

𝑃(10 ≤ 𝑋 ≤ 20)



To summarise

• At A Level we want

structural understanding

the nth term to be “obvious”

AND learning the formulas and proofs (of course!)



Standard Deviation

• This is not always the most intuitive idea for a student, so whether a Core 

Maths mathematician or A-level mathematician, it is important students get a 

feel as to:

- why we need measure of dispersion

- the “feel” of dispersion (which then supports Range & IQR)

- where the formula originated from!



The Stimulus

Six degrees of separation is the theory 

that everyone is six or fewer steps away, by 

way of introduction, from any other person 

in the world, so that a chain of "a friend of a 

friend" statements can be made to connect 

any two people in a maximum of six steps.

In 1993 Will Smith starred in a film “Six 

degrees of separation”

http://www.imdb.com/title/tt0108149/


Students appreciating dispersion

A new student is going to join Mrs Skelton’s psychology class 

and our maths class. Each student in the two classes finds out 

how many connections there are between themselves and the 

new student:

1:   This means they know the person

2:   This means one of their friends knows   

      the person

Find the mean number of connections this 

student has with Class 1 and Class 2, and 

write a conclusion.



Does the student have a “feel” for the mean?

Here is a set of data values: 3    4   6   2   8   7   5

Find the mean

Does it feel right?
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Does the student have a “feel” for the mean?

Here is a set of data values: 3    4   6   2   8   7   5

Find the mean

Does it feel right?

This can then lead to the 

development of the formulae

for standard deviation



Does the student have a “feel” for the mean?

Here is a set of data values: 3    4   6   2   8   7   5

Find the mean

Does it feel right?



Using Desmos to “feel” dispersion

Desmos is great for statistics.

A dotplot is a simple graph where students can “see” each individual data value

To enter a list of data, simply:

L = [enter data separated by columns]  note: square brackets

dotplot(L)  note: round brackets

Students could tackle coding, even though not part of this course

https://www.desmos.com/calculator/h6rmw2ar34


Introducing Standard Deviation at A Level

3 sets of data

1, 1, 3, 3, 5, 5, 7, 7

1, 2, 2, 4, 4, 6, 6, 7

1, 2, 2, 2, 6, 6, 6, 7

What are their means? Their medians?

Their ranges? Their inter-quartile ranges?



3 sets of data

1 1  2  3 3  4  5 5  6  7 7

1 2  2  2 4  4  4 6  6  6 7

1 2  2  2 2  4  6 6  6  6 7

means and medians all 4

ranges all 6

inter-quartile ranges all 4

so how do we distinguish them?





Inventing a measure of spread

• We could add up all the positive and negative distances from the mean

• but this would add up to zero

• We could add up the magnitudes/moduli of the distances from the mean

• and this would work, but not really reflect the effect of the furthest distances

• We add up the squares of the distances from the mean and then 

average them

standard deviation = the spread of the data using every data value

measured in the same units as the data

 𝜎 =
σ 𝑥2

𝑛
− ҧ𝑥2  MSMSM = the mean of the squares

       minus the square of the mean



Teaching for understanding

• Giving students a formula is not enough

• How do we ensure they understand the concept?

Edexcel AS Maths June 2023



Teaching for understanding



Variation – students making predictions

• What if we increase all the values by 5? (link to coding)

• What if we double all the values?

• What if we do both?

• What if we remove the highest value (an outlier)?

• What if we add another value equal to the lowest?



Variation – more interesting

• What if we add a value equal to the mean?

• How big does an outlier have to be to have an effect?



Variation in using the formula

• Data set

• Summary statistics

• Summary statistics and an additional value

so they think what changes, what has stayed the same

• Given standard deviation, mean, number of values, can they find σ𝑥2 ?



Variation in using the formula

• Given some working, can they spot the error? Can you?

• All these force thinking and discussion, as opposed to repetitive calculation



And now some updates…

• The AMSP is a government-funded initiative, managed by MEI, providing 

national support for teachers and students in all state-funded schools and 

colleges in England. 

• It aims to increase participation in AS/A level Mathematics and Further 

Mathematics, and Core Maths, and improve the teaching of these 

qualifications.

• Additional support is given to those in priority areas to boost social mobility 

so that, whatever their gender, background or location, students can choose 

their best maths pathway post-16, and have access to high quality maths 

teaching. 

http://mei.org.uk/


AMSP Local Area Coordinator

07340 270388

Catherine.Joyce@amsp.org.uk

amsp.org.uk

AdMathsSouth



Summer Term Updates

• AMSP Transition Courses for Students

• SUMS online magazine for Year 12 and Year 13

• Extended PD Courses - now open for enrolment

• Subject Knowledge Live and KS5 Coordinator - open for enrolment soon

• On Demand Professional Development (ODPD)

• Sign up to Stay Informed



AMSP Transition Courses

●Essential 

Skills materials

●Freely available 

on the AMSP 

website

●Transition to 

University 

course

●Students sign up 

independently

●From 1st May

●Core Maths 

Skills course

●Teachers can 

sign up their 

students

●OR

●Students can 

sign up 

independently

●From 1st May

●Transition to A 

level Maths 

course

●Teachers can sign 

up their students

●OR

●Students can sign 

up independently

●From 1st May

https://amsp.org.uk/resource/transition

https://amsp.org.uk/resource/transition


Steps to University Maths (SUMS):

• SUMS - a new web-magazine for your Year 12 and Year 13 students

• Online magazine aimed at Y12 and Y13

• Different sections including:

• Where can maths take you? - Interviews with maths graduates.

• Preparing for university – advice on what you should/could be doing now.

• Studying at university – the lowdown from students and lecturers about 
what it’s like to study maths.

• Do some maths – puzzles, problems and new maths topics, plus the 
chance to get your work published in future issues.

• New issues are published on the second Monday of every month – hosted on 
Integral.

• https://amsp.org.uk/sums-steps-to-university-for-mathematical-students/

https://amsp.org.uk/sums-steps-to-university-for-mathematical-students/


Extended PD Courses

Are you teaching something new?

Do you have a colleague who needs in-depth training?

AMSP extended PD courses offer comprehensive support over several 

months and include access to dedicated course resources.

• Teaching A level Mathematics (TAM)

• Teaching Further Mathematics (TFM1 & TFM2)

• Teaching Mechanics (TM1 & TM2)

• Teaching Statistics (TS1 & TS2)

• Teaching Discrete Mathematics (TD)

amsp.org.uk/

events/exten

ded-pd-

courses 

https://amsp.org.uk/events/extended-pd-courses
https://amsp.org.uk/events/extended-pd-courses
https://amsp.org.uk/events/extended-pd-courses
https://amsp.org.uk/events/extended-pd-courses


Extended courses: comprehensive support

●Dedicated 

course tutors
●Online sessions 

and/or study days

●Course-specific 

teaching resources 

●Peer support

●Assignment 

with feedback

●Continuous support 

of up to two years



Overview

▪ One term, weekly sessions, 90 

minutes each.

▪ Synchronous sessions modelling 

subject knowledge delivery 

including use of technology

▪ A year of access to course-

specific teacher resources and 

recordings of the live sessions

▪ Free to teachers in state-funded 

schools in England

●Subject Knowledge Live and KS5Co



Higher GCSE topics through 

mathematical thinking 

Core Maths common topics

AS Maths: Pure Absolute 

Beginners

AS Maths: Pure Improvers

A level Maths: Pure Year 2

AS & A level Maths: Statistics

AS & A level Maths: Mechanics

KS5 Coordinators Development

●Available courses

●Register of interest 

if nothing currently 

available

https://amsp.org.uk/events/details/8181
https://amsp.org.uk/events/details/5456
https://amsp.org.uk/events/details/5209
https://amsp.org.uk/events/details/7704
https://amsp.org.uk/events/details/5213
https://amsp.org.uk/events/details/5208
https://amsp.org.uk/events/details/5211
https://amsp.org.uk/events/details/5214
https://forms.office.com/Pages/ResponsePage.aspx?id=3xC7JAAzJEyxYstVbALx9-lc9N7xuBBMuLFcJGTuZdRURFhIMjk3R1ZXVThaV09MOVhWWkRaOVlUSyQlQCN0PWcu


Overview

▪ Self-paced courses, accessed online

▪ Access lasts for a full year, with option 

to extend

▪ Videos, resources and support via the 

forums

▪ Free to teachers in state-funded 

schools or colleges in England

On Demand Professional Development



ODPD available courses

A level Maths
A level Further 

Maths 
Core Maths

University 

admissions 

tests

Technology

GeoGebra in the Maths classroom

Desmos in the Maths Classroom

Numerical 

Methods for A level 

Mathematics

AS and A level 

Further Maths: 

compulsory Pure 

top-ups

Core Maths 

foundations

Preparing your 

students for 

STEP

GeoGebra in the 

GCSE 

Mathematics 

classroom

A level Maths: 

Statistics top-ups

A level Further 

Maths: Discrete, 

Decision and 

Modelling with 

Algorithms

Core Maths 

top-ups

Preparing your 

students for the 

MAT and the 

TMUA

Imperial mA*ths 

project teacher 

support

Imperial Further 

mA*ths project 

teacher support

https://amsp.org.uk/events/details/6455
https://amsp.org.uk/events/details/5583
https://amsp.org.uk/events/details/5582
https://amsp.org.uk/events/details/7294
https://amsp.org.uk/events/details/5514
https://amsp.org.uk/events/details/5490
https://amsp.org.uk/events/details/7663
https://amsp.org.uk/events/details/8461
https://amsp.org.uk/events/details/9954
https://amsp.org.uk/events/details/6915
https://amsp.org.uk/events/details/6077
https://amsp.org.uk/events/details/5489
https://amsp.org.uk/events/details/7544


We’d love to keep you informed 
about our upcoming professional 
development courses, student 
enrichment events, free 
resources, and more!

You can subscribe to our mailing 
list on the AMSP website: 
amsp.org.uk/subscribe

Subscribe to receive our latest news

https://amsp.org.uk/subscribe


NEHS Maths Hub ’23-’24 – The Offer
Primary Secondary Post-16 SEND

Teaching for Mastery 

Work Groups

(school-

wide development)

• Mastering Number at KS2

• Mastering Number at Reception 

and KS1

• Years 5-8 Continuity

• Oracy

• Readiness

• Development

• Embedding

• Sustaining (various strands and 

foci)

• Years 5-8 Continuity

• Developing Fluency at KS3

• Development

• Embedding Year Support

• Sustaining (various strands and foci)

• Supporting Low Attainers 

to Achieve a L2 Qualification 

in Mathematics

• Developing Core Maths Pedagogy

• Developing A-Level Pedagogy

• Developing Teaching for 

Mastery

Specialist Knowledge 

for Teaching

Mathematics

Programmes

(individual practitioner 

development)

• Early years Teachers

• Primary Teachers – Number

• Primary Teachers – Spatial

• Primary ECTs Phase 1

• Primary ECTs Phase 2

• Secondary ECTs Phase 1

• Secondary ECTs Phase 2

• Secondary Non-

Specialists Teachers

• Secondary TAs

• Core Maths Teachers

Professional Learning

Communities

(collaboration for 

continuous

development)

• Mastering Number Embedding the 

Impact Community

• Strengthening Partnerships with 

ITT Providers Community

• Termly online network meetings

• Maths Subject Leaders Community

• Maths MAT Leaders Community

• Strengthening Partnerships with ITT 

Providers Community

• Termly online network meetings

• Termly online network meetings

• AMSP network meetings

Termly online network 

meetings

Local Leaders of 

Mathematics

Education

Professional

Development

Programmes

(individual practitioner

leadership

development)

• Primary Mastery Specialist 

Programme

• NCETM 

Professional Development 

Lead Programme

• NCETM School 

Development Lead Programme

• Secondary Mastery Specialists 

Programme

• NCETM Professional Development 

Lead Programme

• NCETM School Development 

Lead Programme

• Post-16 GCSE/FS1 Mastery 

Specialist Programme

• NCETM Professional Development 

Lead Programme

• NCETM School 

Development Lead Programme

• NCETM PD 

Lead Programme

• NCETM SD 

Lead Programme





Post 16 AMSP/Maths Hub offer for 2023-24 – South

Developing A level Pedagogy Work 

Group (15 hours of PD) 

Blended

Starting from: October 2023

 

Cross Phase- Supporting Low 

Attainers to Achieve a L2 Qualification 

in Mathematics Work Group (3 full 

days of workshops)

Developing Core Maths Pedagogy 

Work Group 

(15 hours of PD)

Blended or Online

Starting from: November 2023

New to Teaching Core Maths 

Programme (15 hours of PD) 

Online

Starting from: October 2023

Tell us more about you and 

your Post 16 interests and 

needs. Complete our survey.

Maths Hub Post 16 Lead

Gill Leahy

g.leahy@sjb.surrey.sch.uk

AMSP Area Coordinator

Catherine Joyce

Catherine.joyce@amsp.org.uk

mailto:g.leahy@sjb.surrey.sch.uk
mailto:Catherine.joyce@amsp.org.uk


Thank you
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