
Neil Armstrong, DHT, Newington Primary School, Annan 

Thanks for inviting me to share my experiences with mental maths. I created a whole 

school programme for mental maths called Samson which is having a significant 

impact in a large number of schools. Here is an overview of what Samson is and 

how it works. I hope you find it interesting. Let me know if there is anything else you 

would like to know. 

Neil 

 

SAMSON MATHS OVERVIEW 

KEY QUESTION:  Why is SAMSON so important for all teachers and schools? 

1. Samson means there is a deep underlying structure and whole school 

progression in mental maths from P1-7. 

2. Samson means a resource ‘at a teacher’s fingertips’ to deliver mental 

maths  

3. Samson will reduce teacher workload. Any teacher in the school can pick up 

Samson and use it effectively. 

4. Samson has a theme holding it all together which means fun characters 

with catchphrases designed to engage the children. 

5. Samson will give all children rock solid efficient methods and strategies as 

well as success and confidence. 

6. Samson means access to lots of word problems to enable children to get 

sufficient practise in applying their strategies in a new and unfamiliar 

context. 

7. Samson means children will get sufficient practice with all strategies so they 

transfer stores of knowledge to their long term memory and all become 

confident and numerate – not just a chosen few. 

KEY QUESTION:  What kind of resource is Samson? 

Samson is a superb flexible resource to complement what you already have in the 

school. It works on four levels that all come together in a powerful way:  



1. Mental Flipcharts and Strip Sheets which develop specific mental strategies 

from P1-P7 and specific skills in number such rounding to next 10 or 

combinations to 100 

2. Word Problems in a circus context where children have to make decisions 

and apply their mental strategies. They need to see beyond the surface 

structure of a question and see the deeper structure behind it. 

3. Timed Challenge Sheets to focus on number bonds and tables facts from 

P3-P7 which then feed into their mental work. These are mastered not as 

single facts but through calculations involving carrying 

4. Deliberate Practice Sheets for key problem areas of maths: P3-P7 

KEY QUESTION:  What can Samson be used for by schools and teachers? 

1. Teaching new concepts and techniques … both mentally and pencil and 

paper … so children have mastery of both. 

2. Deliberate practice … of these new concepts all together as a group or a 

class …children are confident before undertaking independent work as they 

have done lots of worked examples. 

3. Children self-explaining their thinking and demonstrating their 

understanding in a highly interactive way. 

4. Applying their skills in a word problem context (something children find 

difficult and do not get enough practice in). They need to see beyond the 

surface structure of a question and see the deeper structure behind it. 

5. Assessing progress … analysing scores, times and their ability to apply in 

other areas of maths.  

It is a resource like any other …and needs to be brought to life by the teacher. We 

need to use the characters and their catchphrases but also through personality 

…and selling it and making them believe in its importance.  

It is also a great resource for Head Teachers to use when covering classes! 

 

KEY QUESTION:  What are some of the key principles behind Samson? 

Samson is a resource so can be used flexibly but the following techniques and 

principles, supported by robust research and years of classroom evidence work best. 

1: Samson carries out a unique and very specific role from P1–P7.  



Samson runs alongside the school programme for maths. If we do the essential 

elements of Samson properly… it will underpin everything else, we do in maths 

2: Samson has a deep underlying structure of progression from P1-P7 

There is a deep underlying structure which moves on slowly and builds gradually 

from class to class and stage to stage. It is developmental with coherence and 

progression from P1 to P7. Questions have been carefully chosen and strategies 

introduced at the appropriate level. These strategies are then added to, not dropped. 

This knowledge is introduced, taught, practised, assessed and retrieved at each 

level right the way through the school.  With Samson, the emphasis from P1-2 is on 

number bonds and from P3-7 developing these mental strategies as well as pencil 

and paper work. 

3: Samson is based on the science of learning and how children think and 

learn best taking into account ‘cognitive load theory’. 

Samson introduces mental strategies and concepts step by step … without 

overwhelming working memory. Mental skills are acquired by teaching children the 

knowledge they need and following this with deliberate practice. The important 

mental maths knowledge that children need is broken down and introduced gradually 

from P1-P7 through Samson.  

4: Samson means explicit instruction first 

There is strong evidence both from educational research and cognitive science (and 

classroom teaching) that proves that the model which helps children think and learn 

best is explicit instruction – which means teacher led and that the sequence of 

activities and examples are decided, in this case by Samson.  

5: Samson means ‘active thinking’ and ‘interactive learning’. 

Explicit teaching emphasises interactive learning between teacher and children … 

delivered at pace. Children have to respond to probing questioning and highlighted 

misconceptions and errors. Connections should be made across different areas of 

maths and children have to make decisions and develop number sense. Children 

have to ‘self-explain’ thinking and demonstrate their understanding. ‘Active learning’ 

should really mean that children are actively thinking hard in every lesson.  

 

 



6: Samson will mean effective differentiation. 

Effective differentiation is best achieved in terms of the time children spend on a task 

- not by doing different tasks. There is no magic formula and we need to be patient. It 

means a slight change of teacher mind set and ‘playing the long game’. There is no 

short cut from novice to expert. Samson is carefully structured, so all children 

achieve. 

7: Samson turns conceptual understanding into procedural fluency 

Within Samson, conceptual understanding and procedural fluency develop in 

parallel, one feeding into the other… over time and through practice 

Understanding is important, but it is essentially made up of layers of knowledge: 

there is strong evidence that children gain understanding by learning procedural 

knowledge and vice versa. Samson provides both. Procedural fluency will also help 

understanding, reasoning and problem solving by freeing up and reducing the strain 

on working memory, so children can devote mental effort to the higher aspects of a 

maths problem. 

8: Samson means essential deliberate practice of new content 

Far more practice is needed than we think as children are novices: they do not think 

like we do as experts as they do not have stores of knowledge in their long-term 

memory… so they need to ‘overlearn’ and master specific skills … which will then 

free up their working memory, so they can focus on the more difficult aspects of 

maths. 

To aid understanding and show that they can apply their skills in an unfamiliar 

context, Samson has five-word problems to go with every strategy. This means 

children also get immersed in these and have lots of opportunities to apply their 

strategies in context.  

9: ‘Retrieval strategies’ underpin the Samson programme 

Learning is ‘spiral’ – not linear. Therefore, five retrieval strategies are essential and 

used to underpin the whole Samson programme … leading to mastery.  

• Overlearning of key strategies and skills. 

• Deliberate practice: working on specific skills and building up stores of 

knowledge in long term memory. 

• Low stakes, daily quizzing where children have to individually internalise and 

think hard about things they have already learned. 



• Distributed spaced learning and the retrieval of knowledge and strategies 

already learned though the school session and different stages. 

• Interleaving where questions are linked to other areas of maths and set in 

context: children have to draw upon knowledge from different areas of maths.  

10: Samson is motivating for children 

Samson gives them success and they become more confident … so they want to do 

more. Motivation comes from doing something that is worthwhile … and is directly 

influenced by achievement.  

11: Samson teaches the best and most efficient strategies using characters 

and catchphrases.  

Samson can be used to teach multiple methods, but the children will need lots and 

lots of practice in the multiple ways of doing a question. Multiple methods actually 

help disadvantaged children the least.  

Samson instead uses the best and most efficient techniques giving children a rock-

solid method from which to work with. Strategies are kept to a minimum, so they are 

not confused by multiple, less efficient methods which tend to overwhelm working 

memory.  

The beauty of the Samson strategies is that they are fun and engaging with 

characters with catchphrases … and crucially simple and symmetrical.  

12. Samson is healthy and supportive to help reduce any anxiety. 

Anxiety comes from a lack of confidence … but this will decrease when children get 

lots of explicit teaching, lots of practice and worked examples on mini whiteboards. 

We can reduce any maths anxiety by ensuring fundamental skills and keep things 

low stakes, healthy and supportive. Timed Challenge Sheets or Strip Sheets are 

seen as a learning tool rather than an assessment one.  

 

KEY QUESTION:  What evidence is there that Samson works? 

Samson has years of evidence backing it up. Unlike many other resources, the 

evidence says it works … not just a ‘feeling’  

• Standardised assessment scores (CEM) for mental maths which are 30 points 

above the authority average …four years in a row: for example, 122.8 in 2018 

as an average score for 55 pupils in P7.  



• There is value added in attainment figures: all children are significantly more 

confident …and the bar is raised for all …with many becoming outstanding. 

• Pupils with 78 ‘developed ability’ achieving 145 for mental maths. 

• Testimonials from children, parents, teachers and head teachers praising its 

impact in a very short time. 

• Many Samson children in the top maths set at the Academy and others 

standing out in other sets. 

• Specific data from individual children in terms of score accuracy and time 

improvements  

• Children able to apply their skills in other areas of maths as well as the rest of 

the curriculum. 

 

 

 

 

 

 

 

 

 


