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The Fringe Benefits of Failure 
 
JK Rowling entitled her Harvard lecture (2008) ‘The fringe benefits of failure and the 
importance of imagination’, and the title of this paper borrows the first part, but could just 
as well have borrowed both. Here, Professor Ruth Merttens and Dr Naomi Norman will, in 
one sense, tell a story of failure.  In another, it is hoped to make clear the importance of 
imagination in learning from the results.   
 
In September 2015 Hamilton Trust (an educational charity working to improve the quality 
of teaching and learning in the UK) embarked on a year of research. The purpose of the 
research was to explore the question of the well accepted, if little researched, attrition of 
numerical fluency as students travel through secondary education, and the potential for 
halting this with a targeted numeracy project. By any normal standard, the action project 
was a failure. More or less across the board, the students who were in the programme did 
not outperform students in control groups. Furthermore, the majority of Y7 students 
tested, as well as some Y9 and Y12 students who were also tested, did worse or no better 
on the tests than they had in Y6.   
 
Lack of numeracy is not just a minor issue in secondary schools, it is a massive issue. And a 
carefully drafted, well-trialled programme of sessions appeared on the surface to do 
nothing to improve things. We found evidence that the KS2 SAT did not assess functional 
numeracy, and that levels of numeracy in Y7 were lower than students’ scores in Y6 
suggested.    
 
However, research is only a failure if it is not carried out rigorously, with complete 
transparency, and if we do not learn from our findings. What was required here was 
imagination. We needed to think what explanations were possible – even probable, and 
then decide what could be done to improve things.   
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The Fringe Benefits of Failure 
 
JK Rowling entitled her Harvard commencement address (2008) ‘The fringe benefits of 
failure and the importance of imagination’, and the title of this paper borrows the first 
part, but could just as well have borrowed both. The paper, in one sense, tells a story of 
failure – how action research on a secondary numeracy intervention project failed to 
achieve its stated aim.  In another, the research shows clearly the importance of 
imagination – only by putting ourselves into the place of the teachers and the students 
who carried out the intervention, and who participated in the research can we begin to 
explain what we found and – crucially – to learn from it.  Although HSNP, the action 
research programme described in this paper, could, perhaps, be described as a resounding 
failure, Ruth, one of the architects of HSNP, has described it as the most successful 
research project in which she has ever been involved. “We have learned more from this 
one piece of honest and systematic research than I had imagined possible.”  The challenge 
now is to make it count. 
 
In the realm of functional numeracy in secondary schools, things are bad – they are worse 
than bad. And it appears that a simple intervention may not be the answer.  What, then, 
will we need to start doing differently?   
 
Background – National numeracy standards  
 
Hamilton Trust – a small educational charity – has always been heavily involved in primary 
mathematics, since one of our main endeavours is to help primary teachers become or 
remain excellent teachers of mathematics. Given the age range of the children, and the 
nature of the primary curriculum, this has always meant that our plans, training and 
materials are heavily focussed on numeracy.  In developing these resources – now used by 
between a third and a half of the primary teachers in England, we have come to agree a 
pragmatic working definition of functional numeracy. We feel that a person, adult or child, 
may be said to be functionally numerate if … 

1. They are comfortable with numbers of all sorts and have a sense of their relative 
sizes and how they behave, e.g. if we throw in a decimal point or a percentage, 
students are still confident when dealing with these numbers. 

2. They can add, subtract, multiply and divide numbers in their heads and on paper 
with accuracy and without getting panicky!  

At Hamilton we are wholly committed to supporting primary teachers in the UK and 
beyond, who recognise that one role of primary education is to produce functionally 
numerate eleven year olds, ready and happy to engage with secondary mathematics. 
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Much of the available evidence would tend to suggest that for many years around 70% of 
primary children enter secondary school apparently able to add, subtract, multiply and 
divide and with a reasonable grasp of number. For example,  

  
 
 
 
Source:  
Department for Education, 1 September 2016, National 
curriculum assessments at key stage 2 in England, 2016 
(Provisional). London: Department for Education, p5.  

 
Whilst the National SATs scores, on which this statement is based, are a matter of public 
record, what is more hotly disputed is whether children who reach age-related-
expectations on the SATs, are actually as numerate as their scores would suggest.  Many 
colleagues in secondary education bemoan the fact that ‘teaching to the test’ may give 
many of these 11 year olds an inflated score, not representative of their true level of 
numerical fluency.  Ironically, employers and others claim that this identical ‘teaching to 
the test’, of which secondary schools are said to be guilty in relation to GCSEs, is 
responsible for the fact that many 16 year olds, when entering the workforce, do not 
appear to have the level of functional numeracy or arithmetic competency that the 
qualification of a C in maths at GCSE would suggest. In fact, the CBI’s latest Education and 
Skills survey (2016) states that close to a third of firms are not satisfied with the basic 
numeracy of young people entering the workforce (CBI, 2016, p32). Could this be why so 
many are now ranking basic numeracy as more important than academic results or formal 
qualifications? (CBI, 2016, p31). 
 
Myth and opinion predominate here, and it is astonishingly difficult to get at factually-
based research or reliable evidence.  We know the percentage of students achieving the 
expected levels in the KS2 SATs in 2016 was 70% (DfE, September 2016) and at GCSE the 
proportion of students getting A*-C in 2016 was 61% (Ofqual, 2016). We also know that 
these figures have remained stable for several years. What we do not know are how many 
of these students, especially at GCSE level, where the curriculum contains a relatively small 
proportion of arithmetic, are functionally numerate. 
 
In relation to numeracy post-16, we have a little more data. Government-funded research 
from the University of Sheffield, back in 2010, reported that 22% of 16-19 year olds were 
‘functionally innumerate’ (Rashid and Brooks, 2010). Professor Greg Brooks, one of the 
study’s authors, maintained that this had stayed at around the same level for at least 20 
years. Since then, though, the story has gone from one where about 20% of 16-19 year olds 
are innumerate, to one where numeracy levels seem to be getting progressively worse. 
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The ‘Skills for life’ survey (2012), which measured the numeracy competence of the English 
population aged between 16 and 69, reported a measurable decline in numeracy skills 
among the youngest age group over the previous ten years.  This finding was supported by 
an OECD study in 2016, involving more than 150,000 adults across 24 countries, which 
placed England second from the bottom for numeracy of adults aged 16-24, and reported 
that (unlike most other countries), in England young people have weaker numeracy skills 
than the generation of people approaching retirement. It is no surprise that now even the 
chief economist of the Bank of England, Andrew Haldane, is taking a keen interest. He is 
quoted as saying “I’ll give you an example of where Britain is punching well below its 
weight and that’s in core numeracy skills” (The Guardian, 5 January 2017). He sees it as the 
main reason for the UK’s lack of productivity growth since the last financial crisis. In 
summary then, what evidence we have, appears to bear out the popular view that, 
although numeracy in primary schools may be improving, nevertheless, functional 
numeracy amongst those age 16 and over is declining sharply, and this is a huge problem. 
 
Hamilton Trust first became interested in addressing this problem in 2010 and by 2011 we 
were working with Anita Straker to draft a programme of numeracy in secondary schools.  
This was felt to be necessary since it was generally accepted that the GCSE did not 
specifically test numeracy, and therefore did not engender a context in which students’ 
numeracy was sustained and improved from 11 to 16.  At the heart of this programme, 
titled HSNP (Hamilton Secondary Numeracy Project), was the idea that secondary schools 
could halt the decline in students’ numerical fluency by engaging them in short 10 minute 
‘starter sessions’ that focussed on numeracy at the beginning of each maths lesson.  
Accordingly, Hamilton Trust produced a raft of supporting materials, which we have 
continued to develop alongside secondary colleagues in a variety of participating schools 
over the last 5 years. For the last 4 years, Dr Athene Reiss at Hamilton Trust has been 
responsible for managing the programme, liaising with schools and making a series of 
improvements to both the HSNP teaching materials and the student homework booklets.   
 
2015-2016 HSNP Research Action Project - Outline 
 
In September 2015, Hamilton Trust, working with Dr Naomi Norman, set up a one year 
research project to review the programme.  The aims of this project were simple: 

o To find out if using HSNP materials in Y7 helps to sustain or even improve students’ 
numerical fluency over the year. 

o To establish the practicality of using the HSNP materials in Y7, including their effects 
upon teacher workload and the teaching of the rest of the mathematics curriculum. 

o To throw further light on students’ confidence in their own numeracy and also their 
numerical proficiency over the year.   
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The intervention 
 
As an action research project, there were two distinct strands which had to be dovetailed 
throughout 2015-2016.  The first was the practical side of the intervention comprising: 

o Light Teacher Books with ten-minute sessions clearly described, plus the resources 
needed to teach it.  The materials provided a virtual ‘script’ for each week’s sessions 
through ten sessions of the term. The sessions were also available online.  

o A set of Powerpoint presentations – one for each day, three for the week, ten sets 
in all to encompass the whole term.  These were also available online. Teachers 
were able to choose to use EITHER the Teacher Books (above) or the Powerpoint 
presentations when delivering the sessions to the students.  

o Each of the above (Teacher Books and Powerpoint presentations) provided in four 
attainment levels – a lower level Stepping Up, a middle level Keeping Up, a higher 
middle level  Simmering and a higher level Shining.  

o Homework books to accompany the sessions.  These are provided free of charge, 
one per pupil per term.   
 

From the previous four years’ experience, we were able to predict some of the potential 
difficulties with the HSNP intervention.  The programme is designed to keep students’ 
arithmetical competencies sharp, usable and current.  The aim is not to let this fluency 
atrophy through lack of use.  However, what happens when the teacher is doing her 10-
minute arithmetic ‘starter’ before the main maths lesson, and in fact she discovers that the 
students do not have this particular competency?  They simply seem not to have acquired 
the skill being ‘practised’.  In this scenario, the teacher has either to abandon the rest of 
their maths lesson and focus on teaching the arithmetic on the basis that the students do 
actually need it.  Or, they note that the students have not ‘got it’ and move on.  The 
problem then is that this feeds into the anecdotally well-established syndrome of the 
maths teacher in the staff room, “You won’t believe it! My Y9s just can’t subtract …” where 
arithmetic short-falls have been left over a number of years simply because they are not 
actually on the KS3 maths curriculum.    
 
A second problem, which we predicted might arise, concerned the difficulties that some 
secondary maths teachers might have with the specific pedagogy of teaching basic 
numeracy.  Our HSNP slides contain some strategies which proved unfamiliar to the 
teachers – who, after all, have been trained to teach secondary mathematics and not 
primary numeracy.  Coming up against unfamiliar strategies, in a context where this is not 
even the main part of the lesson, is far from ideal and tends to result in teachers reverting 
to ‘the way I was taught myself’.  We will return to the issue of arithmetic and pedagogical 
strategies in teaching basic numeracy later.   
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The research 
 
The second strand was the research.  This consisted of a number of instruments, which 
together provided a multi-layered data-set of both quantitative and qualitative results.  
The specific research questions we started with were: 

o Does students’ numeracy decrease over Y7 if one does nothing to prevent this? 
o Does Hamilton’s HSNP programme used over Y7 prevent student’s numeracy 

decreasing, or perhaps even increase their numeracy levels?    
o Is the HSNP programme easy to use and fit for purpose? How could it be improved?  

 
Hamilton Trust was happy that 8 schools participated in the project. In all, the research 
comprised the following components: 

o Each school provided 2 or more Y7 ‘HSNP Groups’ who we called the Action Groups. 
Teachers of these groups undertook to deliver the HSNP numeracy programme.  
Each school also designated 2 or more Y7 ‘Non-HSNP Groups’ who were not 
engaging with the HSNP programme.  All the above groups participated in the 
research – comprising 334 HSNP students and 389 non-HSNP students in all.   

o We obtained the 2015 SATs data for all participating Y7 students in each school. All 
students then sat the same SATs test (numbers only changed) in June 2016.  We 
were thus able to compare the pre- and post- scores for both HSNP and non-HSNP 
groups.  This provided a raft of useful quantitative data.   

o All participating Y7 students took a ‘numeracy confidence’ survey at the beginning 
and end of the academic year, so that we could monitor any changes in students’ 
confidence in relation to whether they had done the HSNP programme or not.  

o Teacher surveys were carried out at the beginning and end of the programme. We 
also carried out an extra online survey, which was not shared with senior managers, 
to see how regularly the HSNP group teachers were using the programme provided.  
This was in response to our qualitative monitoring revealing that there were some 
wide differences in how regularly the HSNP sessions were being done across the 
schools.    

o Lesson observations were carried out in the spring term, to enable us to see HSNP 
in action and also to have longer and more in-depth discussions with the teachers.  
These were recorded in the form of semi-structured interviews.   

 
Post-script 
 
At the suggestion of Mike O’Regan, Hamilton extended the research aspect of this 2015-
2016 project to include some Y9 and Y12 students.  These students took no part in the 
HSNP intervention but only in the pre- and post- test comparison.  We provided the SATs 
test used by the Y7 students and compared the performance of 234 Y9 students and 33 Y12 
A level maths students on this SAT with their SATs performance age 11 in Y6. These results 
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were particularly interesting in that they added considerable weight to the findings about 
secondary numeracy levels, especially the quantitative results, from Y7.   
 
Results  
 
The first and most startling finding was that across all 8 schools and over 21 groups 
comprising 723 students, there was no difference in the proportion of students who 
improved their test score in the HSNP groups as compared with the non-HSNP groups.  It 
appeared to make no difference at all that these students had benefited from a whole 
year’s worth of numeracy focussed sessions.    

School 
Percentage of students 
who moved up any 
number of sub-levels 

Percentage of students 
who moved down any 
number of sub-levels 

Percentage of students 
who stayed the same 

  HSNP Non-HSNP HSNP Non-HSNP HSNP Non-HSNP 

School 1  23.37 14.45 48.91 42.08 27.37 43.70 
School 2  14.07 14.13 46.67 55.93 39.27 29.95 
School 3  8.28 1.70 55.78 50.00 35.98 48.25 
School 4  16.78 4.44 73.08 37.74 60.15 57.82 
School 5  0.00 15.40 94.10 63.50 5.90 21.15 
School 6   22.70 37.50 40.90 25.00 36.40 37.50 
School 7  8.73 25.00 51.80 35.80 37.10 37.96 
School 8  18.70 14.37 37.99 35.83 43.34 51.37 
Mean 14.08 15.87 56.15 43.24 35.69 40.96 
 
This basic, and very disappointing, finding that the students who had done HSNP were no 
more numerate according to the repeated SATs test than those who had not done the 
intervention programme was replicated no matter how we sliced the data.  We looked at 
whether it made a difference if teachers were using the programme very regularly, less 
regularly or, frankly, rather haphazardly, and found no statistically significant difference.  

Teacher 
commitment 

Percentage of 
students who moved 
up any number of 
sub-levels 

Percentage of 
students who moved 
down any number of 
sub-levels 

Percentage of students who 
stayed the same 

Assiduous  
user 15.10 48.01 35.71 

Moderate user  14.34 50.75 34.81 

Less than 
enthusiastic user   14.29 56.46 29.33 
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We knew that far more of the HSNP groups were of lower-attaining students since schools 
had overwhelmingly elected to do the programme with their ‘lowest sets’.  So we explored 
whether the attainment level of the students made a difference to whether they had 
improved or not, our thinking being that, since the HSNP programme was designed 
specifically to keep existing numeracy competencies vibrant, perhaps it worked better with 
students in the higher sets. However, we were disappointed here too. 

Class ability 

Percentage of 
students who moved 
up any number of 
sub-levels 

Percentage of 
students who moved 
down any number of 
sub-levels 

Percentage of students who 
stayed the same 

High 17.94 50.80 31.71 
Middle  15.25 51.62 33.14 
Lower   11.29 50.15 37.00 
 
There were more cheering results when we correlated the HSNP intervention with 
students’ confidence in relation to numeracy.  Students in the HSNP groups had definitely 
improved in confidence. This positive correlation made us wonder if HSNP students had in 
fact made gains in their ability to do arithmetic problems, gains which they themselves 
correctly identified, but which were not picked up by the SAT paper they took.   

Confidence 
Percentage of students 
who moved up any 
number of sub-levels 

Percentage of students 
who moved down any 
number of sub-levels 

Percentage of students 
who stayed the same 

  HSNP Non-HSNP HSNP Non-HSNP HSNP Non-HSNP 

Moved up  
any level in 
confidence 

9.86 9.26 30.28 16.36 30.28 16.98 

Moved 
down any 
level in 
confidence 

4.58 7.10 16.20 12.04 16.20 8.33 

Stayed the 
same in 
levels of 
confidence 

0.00 12.65 5.63 9.57 5.63 7.72 

 
It was hard to say whether the results from the Y9 and Y12 students made us feel less or 
more cheered.  On the plus side, we now have incontrovertible evidence that in relation to 
numeracy, at least as measured by the 2015 KS2 SAT, students did not improve during 
three years of secondary education (Y9s). Not only were they showing no improvement, a 
significant number (more than 20%) were doing worse than they had aged 11.  After 6 
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years of secondary education plus doing maths at A Level between 30% and 50% of these 
students had not improved on the SAT score they achieved in Y6.  However, the numbers 
of students here were too small to make this a definitive finding.   

School 

Percentage of students 
who moved up any 
number of sub-levels 
since the end of Year 6 

Percentage of students 
who moved down any 
number of sub-levels 
since the end of Year 6 

Percentage of students 
who stayed the same 
since the end of Year 6 

Year 9:    
School 4 43.7 23.9 32.4 

School 7 43.1 21.1 35.8 

School 9 45.0 27.0 27.9 

Year 12:    
School 7 69.2 7.7 32.1 

School 9 50.0 12.5 37.5 

 
All in all, the quantitative data seems to insist that we recognise that the HSNP intervention 
had few positive quantifiable benefits, at least in terms of measurable numeracy.  The 
qualitative data did not, in fact, tell a different story, but it did provide some pointers as to 
both possible explanations and – much more hopefully – ways to move forward.   
 
Of most interest were the teacher surveys and lesson observations.  94% of the teachers 
not using HSNP with their groups said that they thought that numeracy should be taught in 
secondary schools.  More than 50% felt that they taught numeracy between once and 
three times a week – without HSNP.  So we can assert with confidence that all those 
teaching Y7 felt that numeracy was important and that it was part of their role to teach it.  
The majority of the HSNP group teachers thought that the HSNP sessions were having a 
good effect and that their students’ numeracy had improved.  

Question: according to your professional ‘gut instinct’ what has 
been the impact of the HSNP programme on this group? 

Teacher response: Number of teacher responses: 

Large impact 0 

Moderate impact 14 

No impact 5 

 
Whilst our quantitative data does not support this view, it is very possible that the teachers 
are correct and that the improvement in students’ numeracy is simply not picked up by the 
somewhat generalist SAT paper.  This argument gains plausibility in light of the evidence 
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from the student’s survey that shows that students themselves also believed that they 
were better at numeracy.   
 
Probably the best clues as to potential explanations for our findings come from the lesson 
observations.  In all we observed 7 lessons, and, within these we witnessed 3 serious 
pedagogical/numeracy errors.  That is to say, in three out of the seven lessons, good 
teachers made errors that were serious in the sense that they confused the students about 
the numeracy.  The teachers unwittingly made it harder for students to develop an 
understanding of place value and a grasp of related arithmetic strategies.  In all three 
cases, these were specialist teachers whose general maths teaching was not only sound, it 
was good.  The errors had to do with a lack of understanding on the teachers’ part of the 
pedagogy required to teach basic place value, and the most efficient mental strategies for 
the four operations.  This is a significant finding. Just as secondary English teachers are not, 
per se, equipped to teach children to read, neither are secondary maths teachers, per se, 
equipped to teach children to do basic arithmetic.  Being a genius at teaching Shakespeare 
or Harper Lee does not mean that I understand how to prioritise word-attack skills or teach 
phoneme-to-grapheme correspondences.  In the same way, stimulating or innovative 
teaching of simultaneous equations or calculus does not imply a good understanding of 
gazuptas (shopkeepers’ addition) and chunking.   
 
Explanations 
 
It is at this point that imagination needs to come into play.  What factors may explain the 
results described above?  Are there aspects of the HSNP programme, much though the 
teachers applaud it, that could be improved? Is it true that students at secondary schools 
get no better at doing basic number work than they were at 11, and if so, what can be 
done to improve things here?  Trying our very best to imagine ourselves into the places of 
the students and teachers in our 8 schools and to picture what went on, we have 
attempted some suggestions.  Our discussions so far have focussed on three points.  

o Quite a few questions did not involve number and some of those that did were 
focused on written arithmetic rather than functional numeracy. Was the SAT paper 
an inappropriate instrument for measuring numeracy? 

o Mostly lower-attaining students did HSNP, which had been designed to keep 
numerical skills honed rather than to teach arithmetic to those who had not yet 
acquired those skills.  Did the low starting level of these students prevent them 
from benefiting from the HSNP materials? 

o We uncovered a layer of teacher inexperience with regard to teaching basic 
numeracy. In this context, perhaps the HSNP sessions actually confused teachers 
and children?    
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SATs – fit for purpose or not?   
 
In common with the teachers and students, we consider that the SATs did not accurately 
test or reflect the students’ functional numeracy – at least not the type of numerical 
fluency which the secondary teachers on the project told us they require students to 
achieve.  This raises two further questions:   

1. Does the new 2016 SAT on the new curriculum do a better job of testing functional 
numeracy than the old-style SAT?  

2. Do we, as educators, agree that one of the main roles of primary maths education is 
to provide students with functional numeracy?  

Answers to both these questions are partially provided and greatly informed by Professor 
Anne Watson’s comments on the 2016 National Assessments.  She starts her paper by 
saying: 

‘The aim of the new curriculum was to raise the standard of mathematics and make 
sure students were ready for secondary mathematics, and the test had to adhere to 
a test framework that related closely to the curriculum aims and content.’ (Watson, 
A. 20161)  

 
The 2016 SAT on the new curriculum has a greater focus on numeracy, but, as Anne points 
out, ‘The tests were strongly geared toward rewarding students who could use formal 
methods in arithmetic.’  The provision of squared paper for questions such as ‘361 ÷ 1’ and 
‘50 x 70’ led most children, in stressful test conditions, to adopt a written method for these 
questions, an approach which was error prone.  Functional numeracy, requires that 
someone can do appropriate calculations ‘in their head’ and that they can make 
estimations about the size of an answer or exercise judgement about how accurate they 
need to be in any given context.  None of these things are served by focussing a test on the 
more complicated written algorithms.   
 
Furthermore, the development of functional numeracy is not merely the acquisition of 
skills; it is the evolution of meta-skills.  These comprise what are sometimes referred to as 
‘higher level thinking skills’, namely the student’s ability to solve problems in context by 
first disentangling the arithmetic operations required and then choosing which strategies 
are best for performing these.   
 
27 – ☐ = 32 – 19 
 

How much change will I get 
from £1 when buying three 
biscuits for 19p each?  

Half of his daily earnings is £75 so 
how much should his partner get 
if she is entitled to a third?   

 
                                                1 See ‘Comments on the 2016 SATs results’ by Professor Anne Watson available via 
www.hamilton-trust.org.uk/blog/2016/07/comments-on-the-2016-ks2-sats 
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It is of no use students being able to add, subtract, multiply and divide if they are unable to 
make the choices necessary to solve these problems appropriately, in a speedy and error-
proof, rather than error prone, manner.  Thus, it is highly desirable that students realise 
that they simply have to subtract 5 from 19 in the first, that they find three 19s using the 3 
x 20 = 60 in the second, and that they can double 75 in the third. Unfortunately, our 
observations suggested that the SAT results of the Y7 students seemed to provide little 
indication of their ability to solve problems using appropriate mental strategies and higher 
level thinking skills, i.e. of functional numeracy. 
  
In summary, we have some evidence from our research that the SATS papers we used did 
not in fact provide a suitable ‘pre-‘ and ‘post-test’ for HSNP.  In going forward, we have 
designed a test specifically to assess functional numeracy2 and are using this as the  ‘pre-‘ 
and ‘post-test’ this year.  This will enable us to ascertain whether part of our difficulty in 
the 2015-2016 project was the testing instrument used.   
 
However, if we accept secondary teachers’ assumption that one of the main roles of 
primary education is to provide students with a decent level of functional numeracy, thus 
preparing them for the secondary mathematics curriculum, then the question raised by our 
findings about whether the SAT is fit for purpose is one which has important applications 
beyond this forum.  
 
HSNP – which students?   
 
The second issue identified was that the HSNP programme was not used with those 
students from whom it had been specifically designed.  The sessions were engineered to 
provide rehearsal of skills already possessed by the students.  They were to practise adding 
and subtracting – mentally and, in appropriate circumstances, using suitable written 
methods. They were to rehearse multiplying and dividing, doubling and halving, and use 
these latter strategies in mental calculations such as 1/8 of £1000 or 4 x £56. Decimals and 
fractions were dealt with in the context of reviewing an understanding that students were 
assumed to have acquired at primary school.  The programme was never intended to 
provide, or to be used to provide, remedial support for those students who had not 
achieved anything approaching functional numeracy by age 11. 
 
However, in the event, because we gave schools complete freedom to select the Action 
Groups (those doing the HSNP intervention programme) and the groups who were not to 
be given HSNP, the schools almost uniformly selected the lower attaining sets to do the 
programme.  This was in the face of our information about the design and purpose of 
HSNP, but it made perfect sense educationally as, obviously, if you are being offered a free 
                                                2 You can request a copy of this test by contacting Hamilton Trust, using the form at 
www.hamilton-trust.org.uk/help-contact-us 
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numeracy programme, you are likely to elect to use it with those students whose numerical 
fluency you are most worried about.  However, there is, as we have found, no guarantee 
that a programme designed for one purpose and context can be used in another, different 
situation and for a different purpose successfully.  Indeed, the evidence from the research 
project would strongly suggest that it cannot be transplanted in this way.   
 
The matter is complicated by the fact that we found evidence for the proposition that 
primary children are not in fact as numerate as their SAT scores would suggest.  So it is 
entirely possible – even probable – that teachers in Y7 will start using HSNP with a set of 
students who they believe on the evidence of their SATs results have achieved ‘age-
related-expectations’ only to discover that in fact a proportion of these children do not in 
fact have a robust understanding of place value or have not yet acquired some basic 
calculation skills.  In this circumstance, the teacher is faced with the dilemma of whether – 
and how – to pause the secondary maths curriculum in order to teach material on the 
primary maths curriculum which should have been secured before age 11. 
 
Going forward, for 2016-17 we have revised the programme around the idea that, in the 
first term, the teacher may need to pause in this way, and cover arithmetic concepts or 
calculations. We have provided material to do this.  In the second term, they will be using 
these skills and strategies in problem-solving contexts, to ensure that the all-important 
meta-skills around arithmetic have been fully developed.  It is not only whether students 
can perform subtraction, but whether they know that it is subtraction which is required 
and also which method is the least error-prone and appropriate in this context.   
 
Training the teachers 
 
The third factor that may explain the failure of the intervention revolves around the 
question of teachers’ lack of familiarity with suitable pedagogic tactics or relevant 
manipulables and models to underpin conceptual understanding or calculation strategies.  
Secondary teachers are not, as we have commented earlier, trained to teach basic 
numeracy.  It could be persuasively argued that a general rule in mathematics education is 
that the difficulty of teaching something is in inverse proportion to the mathematical level 
of the content.  It is hard to teach calculus to A-level students, but not as hard as it is 
successfully to teach 8 year-olds how to multiply/divide decimal numbers by 10 and 100 
and/or to find change for £46.85 from £100.  The reason why this is so tricky is that the 
teacher is having to create the conceptual understanding of the basic mathematics which 
later teaching will rely upon.  A carefully thought-through progression of models is required 
to develop these concepts, and they need to be used consistently to progress the 
understanding so that calculation strategies which depend upon it can be developed.  Thus, 
it is only when children have a very good internalised image of numbers as places in a line 
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or sequence, that we can ask them to use this in developing the strategy of shopkeepers’ 
addition to find change.   
                    15p                              £3              £50 
   
    £46.85  £47   £50    £100 
 
Our evidence indicates that secondary teachers have neither the training nor the time in 
the HSNP session to appreciate these strategies.  They have no background in identifying 
the necessary progression of skills or in utilising a developmental approach to the required 
models.  There is no reason why any of this would have formed part of the training 
accorded to a secondary maths teacher, any more than an understanding of the most 
advantageous order in which to progress phoneme-to-grapheme correspondences would 
have been part of a secondary English teacher’s training, even though that knowledge is an 
essential prerequisite for teaching children to read. 
 
We therefore feel that it does not take much to imagine a situation where the HSNP 
sessions, relying as they do upon strategies, models and a progression of skills largely 
unfamiliar to the teachers using them, may have actually caused confusion rather than 
clarity in the minds of students whose own arithmetic understandings were relatively 
shaky. As teachers largely ignored strategies they did not recognise, and skipped over the 
progression of models, students were quite possibly introduced to methods they had never 
met before and a whole vocabulary of explanation which was wholly new. As much as 
anything, this strangeness will arise from the ‘patter’ or script that the teacher uses in 
order to articulate a procedure.  
 

 
Expanded column subtraction  

 

 
Begin to use compact column subtraction                 

 
 
When describing how we do expanded column subtraction, the ‘patter’ or script that 
primary teachers use will refer to ‘a ten moving to become 10 ones’ or ‘a hundred moving 
to become 10 tens’.  If the secondary teachers speak in terms of ‘borrowing’ or ‘carrying’ 
(hangovers from the ways in which they were taught) this is likely to be very confusing for 
the students and, sadly, they may well emerge with an even more shaky understanding 
than they began with.   
 



 15

In moving forward, Hamilton has provided training for the Y7 teachers on the project.  The 
training outlines the progression of skills, the development of images and models and the 
arithmetic strategies, mental and written, with which children are likely to be familiar from 
their primary education.  We also discuss the ‘patter’ used to articulate these algorithms.   
 
Conclusion  
 
A good research project tells you things that you did not know before.  A good intervention 
makes a difference.  We learned an immense amount from this research – the findings 
surprised and even shocked us. Summarising, we can say that we learned that our HSNP 
intervention programme, developed with secondary teachers, tried and tested as it was, 
made no quantifiable difference to SATs results when used systematically with lower-
attaining students.  We have increasing evidence that students age 11 are perhaps not as 
functionally numerate as their SAT scores would suggest.  Perhaps most depressingly, we 
have found no evidence at all that students become more numerate as they proceed 
though secondary education.  Indeed, our findings support the prevalent and popular view 
that students’ numerical fluency decreases as they move further through their secondary 
education.   
 
So, it requires an imaginative leap to construct, now, an intervention which will make a 
difference.  We have completely changed HSNP – recognising that we need to separate the 
programme for those students whose numeracy is good or (just) adequate and provide a 
different programme for those students who have not yet acquired a good understanding 
of number or the calculation strategies appropriate for functional numeracy.  We have 
incorporated a training programme into the provision for the teachers delivering the 
intervention.  We have included the development of a problem -solving context for all the 
numeracy activities after the first term, so that students are or likely to develop the meta-
skills of being able to recognise which operation is required, to choose an appropriate 
strategy and to deliver a suitably accurate answer.  We have set off on the 2016 – 2017 
HSNP project with renewed vigour and an equal determination to succeed.  But one thing 
only can be guaranteed – that, as we have this year, we will learn from whatever we find 
out through our research and try to imagine a better way forward.  
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