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Identify an area for research, using a problem in your professional practice which you want to explore 

further. 

Discuss your reasons for choosing this area of study and how it is going to be of benefit to you in your 

own teaching practice if you can find a resolution.  Explain how action research is appropriate for this 

study and describe the key features of Action Research, detailing the action research cycle. How are you 

going to apply the action research model to your project? 

 

Area for research 

 

To what extent do past mathematical learning experiences affect how people view maths as a 

subject?  How does this create barriers to their future mathematical learning capabilities?  What 

approach should we take to help people through these newly identified barriers prior to embarking 

on an adult mathematics qualification such as Functional Skills in order to maximise their success? 

These are some questions which I would like to address as a large part of my job at present is spent 

trying to convince people that maths is worthwhile and that we all have the potential to learn it.   

Why research this and what will be the benefit? 

A large proportion of people appear to believe that they have some kind of ‘innate’ problem 

regarding understanding maths. I also encounter some people that are actually made uncomfortable 

by the notion of mathematics to the point where some learners are reduced to tears when faced 

with certain questions.  These are obvious problems as they both go against the very important 

aspect of learning, which is motivation.  Either learners believing that they will never be able to learn 

maths is an obvious motivational barrier and a phobia even more so.  It will be of huge benefit to me 

to quantify how many people actually think and feel this way and why.  This will allow me to come 

up with methods on overcoming these views and feeling so that they are removed as a barrier to 

learning maths prior to starting the delivery of the maths qualification.  It may also have wider 

implications regarding early year maths experiences and their implications on the economy.  I am 

also interested in the implications that may come from teaching and learning in a stressful 

environment in general and how this can imply the futility of the behavioural school of thought in 

human education.     

The Action Research cycle and its importance in this context  

Action research is appropriate for this educational study as it is a great way to be able to inform and 

make positive changes to your practice.  There are certain issues that I have been considering for a 

time and I have also been thinking of some of the wider implications of my ideas, should the 

evidence support my hypothesis.  Action research is a great way of being able to outline a problem, 

research it, improve it, and then go on to repeat the cycle to maintain and continuously improve 

your work.  An action research project may have such broad and important implications that it may 

require new initiatives to be formed.  It also gives a clear, linear method, which carries some 

important scientific features that can help think about a problem, research it, consider evidence and 

think about real, practical solutions to improve the problem. 
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The key features of AR are outlined in the cycle: 

 

 

 

This is a simple cycle but outlines the important sections of an action research cycle.  I will state how 

I will approach each section of the cycle below and what I plan to do in each section as part of my 

project. 

Plan 

My plan is really a mixture of my rationale at the top of this document and what I plan to do in the 

subsequent sections of the cycle. 

Act 

In order to act, I plan to do background research on the neurobiology of learning.  I would like to 

know more about learning at a biological, physical level, to better inform me of what of the science 

behind some behavioural and psychological processes which can affect learning, such as phobia 

conditioning.  I also need to research into the actual biological conditions which can affect 

mathematical learning such as dyscalculia so that I can differentiate between whether people have 

been affected negatively by their biology or by their learning environment.  I will also research on 

how phobias or negative connotations can by ‘unlearnt’ or methods on how to rectify this problem. 

Collect 

I will collect data from a random sample of people in order to quantify how many people think that 

they are ‘bad’ at maths.  Then I will go on to quantify how many of these people think that it is their 

fault or whether, in their view, they have a biological condition which affects their ability. I will then 

research into the actual dyscalculia figures.  I will also collect data on people’s view of their previous 

mathematical learning environments to see if there is a correlation between bad previous maths 

experiences and the people that view them as having a phobia. 

Reflect 

I will be able see estimate how many people have incorrect perceptions about mathematical 

learning and innate ability.  I will then be able to challenge this view as I will have evidence to back it 

up and suggestions as to why it has happened.  I will be able to see how many people have a phobia 

and indicate how it may have been formed.  I will be able to consider how we can overcome these 

barriers and redefine how people feel about and learn maths.  I will then be able to discuss the 

implications of my findings, what it might say about school mathematical learning environments, 

their impact on people’s lives and even the economy.  I can then go on to join the beginning of the 

cycle once more with a new plan informed from this project.  I imagine it will take the form of 

investigating the success of my new approaches to teaching in the months following this resear 
 

Plan 

Act 

Collect 

Reflect 
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LITERATURE REVIEW 

The biology of learning, enhancing factors, phobia and anxiety conditioning, and the effects of stress 

in learning environments 

Our brain is an incomprehensibly complex mass of neurones.  The way that we learn or remember 

things does not usually happen in the way that most people expect.  It is common for people to think 

that we grow new neurones when we learn.  This is not the case.  Apart from a few specific 

examples, such as when a woman is pregnant she will develop a new olfactory system, the brain 

does not grow new neurones.  We are pretty much born with all of the neurones we need for our 

whole lives.   

So how do we learn anything? 

Neurones are nerve cells that work by transmitting electrical signals.  Nerve cells can be micrometres 

in length or feet in length.  The brain is made up of billions of neurones and the important thing for 

learning is not how they transmit a signal, but how they communicate with one another.   

Each individual neurone is separated from its neighbours by gaps called synapses.  These synapses 

and the way that they change based on experience is the basis for learning and memory.  As you can 

see, we already have all of the neurones and synapses that we need and learning is all about 

strengthening our pre-existing synapses.  This is known as synaptic plasticity.   

Synaptic plasticity and Long Term Potentiation 

When our body receives a stimulus, it transmits a signal from one neurone to another.  Now the only 

way that the second neurone will send a signal to a third neurone, is if the signal from the first is 

strong enough to cause what is called an action potential.  At first, an action potential in the second 

neurone requires either a huge input from the first neurone, or repeated stimulation from the first 

neurone.  When an action potential is reached in the second neurone, some things start to happen 

which ‘potentiate’ the second neurone.  Potentiation means tomake hyper responsive. After a 

neurone has been potentiated, several effects will have occurred: 

1. The communication pathway between the 2 neurones will have become stronger 

2. The 2nd neurone is more likely to have an action potential with a much lower input from the 

first 

3. This potentiation is long lasting i.e. its name of Long Term Potentiation or LTP 

Squire, L. and Woolley, R. (2003) 

Long Term Potentiation then is the process of learning at a cellular level.  It occurs all over our 

nervous system including our spinal cord, scarring tissue and most importantly for this case, within 

our brain.   

The cortex and hippocampus 

The cortex and hippocampus are 2 regions of our brain that are the most important when it comes 

to learning and memory.  We know this as Alzheimer’s patients have problems with the neurones in 

the hippocampus and cortex that cause these parts of the brain to deteriorate, and so with it, 
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people’s memories.  There was also another famous study done on a subject known only as H.M.  

H.M. had a rare form of epilepsy which was found to originate in his hippocampus.  His seizures were 

so strong that experts decided to try and remove his hippocampus for fear that one of his next 

seizures would kill him.  They did so.  His seizures stopped, but everyday henceforth, H.M. only ever 

had a 30 second memory capacity.  This was ground-breaking evidence that the hippocampus is 

essential for learning and memory. 

Squire, L. (1987) 

Glutamate in LTP 

In order for neurones to communicate across a synapse, they make use of small chemicals called 

neurotransmitters.  You may have heard of some such as dopamine, serotonin and oxytocin.  The 

neurotransmitter that is used massively in the cortex and hippocampus is one called glutamate.  

Glutamate causes the largest post synaptic response of any neurotransmitter.  It is the main 

neurotransmitter responsible for LTP and it does this by altering the post synaptic neurone in a 

number of ways: 

1. It helps pull out spare receptors making the neurone more sensitive (Fig 4b 2) 

2. It changes the function of the receptors in a chemical process which allows them to stay 

open for longer 

3. It changes the shape of the neurone due to biophysical processes which makes the signal 

spread further across the neurone (Fig 4b 3) 
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4. It can even cause retrograde neurotransmitters to be released which send a signal back to 

the first neurone, which in turn, tell it to release more glutamate! (Very clever) (Fig 4b 4)

 

LTP of neurones usually spans a lifetime and what is interesting is that there is very little known on 

how we ever forget anything. 

Sapolsky, R. (2005) 

 

 

Common factors that affect LTP 

Neurotransmitters are known as such if they are used to transmit messages between specific 

neurones.  If a neurotransmitter is used throughout the body to transmit messages between 

different systems, it is known as a hormone. 

Glutamate or glucocorticoids are a large group of hormones released in the body’s stress response 

(fight or flight mode).  As you can see from the previous section, glutamate is necessary for LTP in 

the cortex and the hippocampus.  If your body has a transient rise in glutamate as in a short term 

stress response (otherwise known as stimulation), it can enhances LTP in the hippocampus and 
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cortex, aiding learning.  Chronic stress has a somewhat different effect, but more on this in the next 

section. 

Sapolsky, R. (1998) 

A higher level of glucose is another LTP enhancing factor.  Alcohol in sufficient quantity can vastly 

disrupt LTP, which I’m sure some readers may have experienced. 

Due to glucose and alcohol intake being presumably evenly spread over different classes, I am going 

to investigate the effects of stress within classes to see if this is affecting learning, and if so, what we 

can do about it. 

Phobia conditioning and free floating anxiety 

If your body goes into a chronic stress state, e.g. over a prolonged period of time, the levels of 

glutamate become too high and actually destroy part of the post synaptic neurone, killing the 

neurone and stopping LTP occurring.  Moreover, as this is occurring in the hippocampus and the 

cortex, the glutamate is having a very different effect in the amygdala.  The prolonged exposure of 

the amygdala to the glutamate actually enhances LTP in this part of the brain which is mainly 

responsible for the feelings of fear and trauma.   

This shows that long term stress, stops the formation of cognitive memory but enhances the 

memory of fear or trauma.  This is phobia conditioning.  This is thought to be the process which 

causes free floating anxiety.  It renders the hippocampus incapable of recalling a traumatic memory, 

but causes the amygdala to recognise the source of the trauma which in turn activates the 

sympathetic nervous system and triggers yet another stress response.  If there is indeed an 

increased number of people stating that they found mathematics environments to be more stressful 

than others, or that they feel as though they have a phobia of mathematics, that we will have to 

come up with methods to overcome this when teaching phobia sufferers maths in the future or their 

existing overactive stress response to maths will carry on getting in the ways of their learning. 

Implications and expectations 

I conjecture that this is why a lot of people develop fears and phobias of learning and of specific 

subjects without necessarily knowing cognitively why they are feeling such distress at any given 

time.  It is the start of mathematical anxiety. 

 

If learners are raised in a stimulatory environment then they are in the best biological state to learn.  

If they are under stress for any longer than an hour at a time, or exposed to a repeated stressor, for 

any reason, they will not be able to learn cognitive facts or methodology and they will be developing 

a fear, phobia or anxiety associated with that situation.   

The fact that a phobia of maths appears to be more common than that of other subjects is steering 

me in the direction of investigating teaching environments and the differences between them.  If 

this was just an investigation into the effects of stress on learning, you would expect an even spread 

of phobias across all subjects, which is why I will ask specific questions about this in my survey. 
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Select a range of appropriate methodologies for researching this hypothesis 

and discuss how these fit the principles of action research and how they will 

benefit your own research project.  

How are you going to collect the data you need for your research? Will it be 

quantitative or qualitative or both - and evaluate methods of collecting data, 

comparing advantages and disadvantages.   

Are there any ethical considerations?  

What timescales will you use? How will you record and monitor? 

Action research is sometimes known as critical theory.  It is the analysis of an activity 

and evaluation and self-reflection of its effect and impact.  This method of study is 

obviously the overall form of my project but I will be using some other research 

methodologies throughout the project.  I will be using some evidence, in the method 

of historical study, that already exists in order to raise awareness of what learning is 

at a base level, as I think this is sometimes ignored for more superficial 

psychological teaching notions that I feel are irrelevant if the body is not in the 

correct biological learning state.  I will use some pre-existing narrative enquiry to 

further inform my data but it will be triangulated by other scientific research to justify 

its qualitative nature.  This is important for my project as it will provide further 

evidence from the perspective of personal perception and feeling towards 

mathematics, which is what I am largely concerned with in my project. 

My primary source data will be collected through a survey.  It will be in the form of a 

questionnaire consisting of 14 closed questions.  The rationale behind the survey will 

be clear from the outset and all of the respondents will be privy to this information.  

The group of 100 that I have chosen to survey consists of an even, stratified mix of 

teachers, managers, admin staff and students in order to give results comparable to 

a full census.  I think this sample size is large enough to give a good representation 

but not too large to manage.   

My data will be generally quantitative as will be using percentages of the responses 

to paint a picture of the general perceptions of the group, representing the population 

at large.   

There are several different ways of collecting data.  A census is the collection of data 

of a whole organisation or population.  This is great as it gives masses of information 

which makes the statistics accurate but is very difficult and time consuming to collect 

so is not feasible for this type of project.  A survey is more feasible as it can be done 

on smaller groups and the data can be collected more quickly. It is however less 

accurate than a full census, but with the correct group of respondents, you can make 

the data a good representation of the population at large and this is what I have tried 

to achieve with the group I have chosen.  You can collect the data in different ways 

including phone calls, letters, interviews or online.  I have chosen to use an online 
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platform called Survey Monkey.  I have done this as all of the other collection 

methods are much more time consuming.  Telephone calls and interviews can also 

reduce the anonymity of the responses whereas the online survey remains 100% 

anonymous.  It is also cost effective, instantaneously delivered after emailing out the 

link and instantaneously returned after being completed.  The link to the survey will 

be sent out by email which also gives me a chance to explain the survey, my 

rationale, the fact that it will be anonymous and anything else that may be need to be 

outlined from an ethical perspective.   

Ethical research involves getting the informed consent of those you are going to 

interview, question, observe or take materials from.  It involves reaching agreements 

about the uses of this data, and how its analysis will be reported and disseminated.  

And it is about keeping to such agreements when they have been reached.   

Blaxteret al. (2001) in Bell (2005: 46) 

I will not need to seek authority as I will not be reviewing any personal 

documentation.  I will not encroach on privacy due to the nature of the topic and my 

write up is based on evidence and scientific neurobiological processes so should not 

by nature be disrespectful to anyone’s values.  The integrity of my work will be 

inoffensive and non-damaging.  I will be investigating the nature of mathematical 

learning environments and will be trying to quantify how common, stressful 

environments are, but this is not the place to investigate, what or who may be the 

cause of the stress.  It will merely be written to show how common stress is and how 

it affects our biological learning capability.  As my primary data is totally anonymous 

and there that even I can know who answered what to each question, the security of 

the information, confidentiality and the Data Protection act will be automatically 

complied with.  My work will be honest, free from plagiarism, fully referenced where 

necessary and transparent. 

I will send out the survey and give 2 weeks for the responses which should be ample 

time given the simple nature of the questionnaire to get around a 50% response rate.   

My records will be exported to a spreadsheet to enable me to analyse the data more 

easily.  Percentage calculations can be made; filters can be applied to bring together 

responses from questions which may correspond to one another.  It will also allow 

me to easily produce graphs for my results and conclusions sections. 
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Collect the information you need using the methodologies you have chosen.  

Discuss ways you can analyse data then present and analyse the data you have collected.  

Use charts and diagrams where possible so that it is a visual presentation. 

 

Using a survey created using the Survey Monkey website; I gathered the following raw data. 

Fig 1.1 
 

Yes No 

Would you consider yourself bad at maths?  15 31 

Would you consider yourself to be ‘naturally’ bad at maths?  15 31 

Would you consider yourself to have dyscalculia? 1 45 

Would you consider that you have experienced bad maths teaching practice e.g. 
in school?  

24 22 

Would you consider that this is a contributing factor to your current maths skill 
level?   

22 24 

Do you think you could ever be good at maths?   40 6 

Do you consider yourself to have a phobia of maths? 12 34 

Would you consider yourself to have a phobia of another subject?  6 40 

Would you consider yourself to have a phobia of learning/training in general?  1 45 

Would you consider your school maths classes to be largely stressful?  20 26 

Would you consider your school maths teacher/s to be largely frightening, rude 
or unhelpful?  

17 29 

Would you consider that you had a ‘natural’ difficulty with another subject? 16 30 

Have your previous experiences affected you taking up maths qualifications in 
the future?  

13 33 

If you had to take maths as part of another qualification, would this put you off 
signing up for it?  

9 37 

 

Further data and information from historical studies 

“Maths anxiety, a feeling of fear about maths, is believed to affect about a quarter of the population, 

which would equate to more than 2 million schoolchildren in England alone, along with thousands of 

teachers. Many of us are familiar with that blind panic when faced with a maths problem we can't 

fathom, but maths anxiety isn't always recognised or understood.” 

(Brian, 2012) 

“According to the most recent Skills for Life survey, almost 17 million people in the UK have 

numeracy skills below those needed for the lowest grade at GCSE…” 

(Nationalnumeracy.org.uk, 2015) 

“Research showed that 46.9 per cent of those surveyed struggled to complete primary-level maths 

questions in 2003 but that increased to 49.1 per cent seven years later.” 

(Paton, 2012) 
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“Experts in the field, such as Professor David Sheffield of Derby University's Centre for Psychological 

Research, who is one of the country's leading specialists in maths anxiety, believe it has a lifelong 

effect. So what would he advise? "The first thing to say is don't do more maths. More maths is 

unlikely to work because it's actually an anxiety problem. Try to deal with the anxiety with simple 

approaches like relaxation or breathing exercises. We did one study where we got people to do a 

relaxation exercise and then followed them up. Their anxiety scores had dropped and they were able 

to solve more problems.”” 

(Brian, 2012) 

Ways to analyse this data 

I collected my survey data from a set of 46 people.  I used a questionnaire consisting of closed 

questions which made the data discrete or discontinuous in nature.  This enabled me to categorise 

people into groups that felt a certain way, or did not.  Naturally, it is suitable to analyse this data in 

the way of percentages of people that agreed or disagreed with a certain statement.  I used 

questions with a degree of ambiguity, but I did this to get an overall feel for how people perceived 

different aspects of mathematics, even if semantic definition of the lexes within my questions 

differed from one person to another.  I purposefully reworded some questions such as ‘naturally bad 

at maths’ and ‘dyscalculia’ to see how people react to different ways of describing similar positions 

and to see if it would correlate or give insight into how comfortable people are with labelling with 

official or unofficial terminology.  I will however do some percentage analysis from within groups, 

such as within the group of people that view themselves as ‘bad at maths’.  There is little possibility 

to use much other statistical analysis as my data is more qualitative than quantitative; more discrete 

than continuous.  I will then discuss the implications of my results and link it to my hypothesis.  I will 

display the % comparisons to my survey questions on a double bar graph to give a good visual 

representation of the results. 

The information from the historical studies will be used to compare with my survey data to calibrate 

its accuracy.  I have also gathered the most recent data on how large the scale of the UKs adult 

numeracy problem has become and more data to help see if the problem is getting better or worse.  

The historical study has also provided some information that supports my hypotheses and 

expectations of the effects of stress, phobia conditioning and mathematical learning, so will be used 

to help inform my recommendations as some things have already been tried and tested in the real 

world. 
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Data Analysis 

Percentage analysis of my raw survey data 

Fig 1.2 
 

Yes No 

Would you consider yourself bad at maths?  33% 67% 

Would you consider yourself to be ‘naturally’ bad at maths?  33% 67% 

Would you consider yourself to have dyscalculia? 2% 98% 

Would you consider that you have experienced bad maths teaching practice e.g. 
in school?  52% 48% 

Would you consider that this is a contributing factor to your current maths skill 
level?   48% 52% 

Do you think you could ever be good at maths?   87% 13% 

Do you consider yourself to have a phobia of maths? 26% 74% 

Would you consider yourself to have a phobia of another subject?  13% 87% 

Would you consider yourself to have a phobia of learning/training in general?  2% 98% 

Would you consider your school maths classes to be largely stressful?  43% 57% 

Would you consider your school maths teacher/s to be largely frightening, rude 
or unhelpful?  37% 63% 

Would you consider that you had a ‘natural’ difficulty with another subject? 35% 65% 

Have your previous experiences affected you taking up maths qualifications in 
the future?  28% 72% 

If you had to take maths as part of another qualification, would this put you off 
signing up for it?  20% 80% 

 

See the following full page insert for a visual representation of this data. (Fig 1.3) 

Analysis of the first quote from Brian, 2012, shows that mathematical phobias affect around a 

quarter of the population.  This not only shows that this problem is very large, but backs up my 

expectation to find this.  It also helps validate the data from my survey as my findings have reported 

that 26% of people consider themselves to have a phobia of maths. 

Information from Nationalnumeracy.org.uk and facts reported on by Paton, 2012 in an article in The 

Guardian not only help quantify how large the mathematical problem in the UK is but has also 

proved that the problem was still worsening between 2003 and 2011.  This adds even more weight 

to the argument that the problem is not being solved just by introducing a different assessment 

structure. 

Finally, information given by Professor David Sheffield of Derby University's Centre for Psychological 

Research, has helped back up the fact that maths anxiety has a lifelong effect and without 

addressing it as a separate issue, further maths teaching efforts are futile.  He also reports that one 

successful solution is to carry out anti-anxiety routines prior to teaching maths as it is now proved to 

have a measurable positive effect on problem solving results. 
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Bar Chart Showing the % Breakdown of Yes and No Responses to the 

Maths Perception and Experience Survey. 
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Write up your results and conclusions.  

Put forward recommendations for further research.  

Think about what knowledge you have gained from carrying out an action research project.   

Are there skills you need to improve?  

What plans do you have for improving your research skills? 

 

Would you consider yourself bad at maths?  

Yes 33%, No 67% 

This is one of the more ambiguous questions as far as terminology goes but I worded it like this for 

several reasons.  The meaning of ‘bad’ to each individual is not important.  Neither is whether the 

person is actually ‘bad’ at maths. What is important is whether people see themselves as bad at 

maths.  Another reason I worded it this way is that it actually makes clear how many people see 

themselves as outright bad.  If I had worded it in a more positive way such as, ‘do you consider 

yourself good at maths?’, 100% could have answered ‘no’, but this would still not have given any 

information as to how many people saw themselves as outright ‘bad’ at maths.  This merely tells of 

the amount of people who consider themselves as ‘not good’.  As you can see, viewing yourself as 

‘bad’ as opposed to ‘not good’ is far more telling. 

The results I find quite telling.  From a group of 46 respondents with an even mixture of gender, age, 

academic level and experience in employment, 33% saw themselves as ‘bad’ at maths.  For a core 

subject and part of the core curriculum; a subject studied for a minimum of 14-16 years, depending 

on age of secondary school attendance, this figure is much too large. 

 

Would you consider yourself to be ‘naturally’ bad at maths? 

Yes 33%, No 67% 

This result is very interesting in the sense that not all of the people that viewed themselves as bad at 

maths thought that they were naturally bad, although the vast majority did, but regardless of the 

outcome to question one, 33% of respondents viewed themselves as being ‘naturally’ bad at maths.  

Again there may be some subjectivity in the definition here but it shows that 33% of people have 

some sense that the reason that they are ‘bad’ at maths is down to some innate personal trait.  In 

my defining of ‘naturally bad at maths’, I would regard it synonymous to the condition of dyscalculia.  

Research suggests that only 3%-6% of the population suffer from dyscalculia.  This shows that 

roughly 30% of the 33% are wrong in some sense as to why they may be bad at maths.  I 

hypothesised that this would be the case but I did not know to what extent.  I thought this as it is so 

common for people to make statements such as ‘I just can’t do it’, ‘I am just bad at maths’ and ‘I’ve 

just never been any good at maths’. This now gives me place to investigate why this may be the case 
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based on information on mathematical learning environments, stress and their combined effect on 

the neurobiology of learning. 

Another very interesting study carried out at Princeton backs up the fact that ‘natural’ intelligence 

levels can be overcome by a stimulatory learning environment.  They did this as follows:   

The scientists genetically engineered mice that and a better than average LTP and named them the 

Doogie mice.  They then developed another group with an impaired capacity for learning.  The 

impaired mice, when raised in an extremely stimulatory environment, completely overcame their 

deficit to the group of Doogie mice.  This is definitive evidence that shows that something as 

deterministic as a major genetic factor can still be affected so largely by environment. 

This just shows the fallibility of the phrase,’ naturally clever’ or ‘naturally good at a subject’. 

 

Would you consider yourself to have dyscalculia? 

2% Yes, 98% No 

As an interesting aside, I reworded the previous question using the official label for someone with 

inherent difficulty dealing with the concept of number.  As you can see only 2% of people considered 

themselves to have dyscalculia as opposed the 33% who considered themselves naturally bad at 

maths.  This shows either a wide misunderstanding of the meaning of dyscalculia or a reluctance to 

state that one may have it.  Further research is needed in this area. 

 

Would you consider that you have experienced bad maths teaching practice e.g. in school?  

52% Yes, 48% No 

Would you consider that this is a contributing factor to your current maths skill level?   

48% Yes, 52% No 

These questions identify that over half of my respondents have experienced bad maths teaching 

practice, and a similar amount do recognise that this may be a contributing factor to their current 

mathematical capability level.  What is not clear is at this point is how many people were affected to 

the point of developing anxiety and phobias of maths, but subsequent questions should shed light 

on this. 

 

Do you think you could ever be good at maths?  

87% yes, 13% No 

This is rather a promising result which I did not expect to find.  I expected to see a similar amount of 

people answer no to this question, as believe that they are naturally bad at maths as seen in 

question 2 (33%).  This is also half of the amount of people as that amount that consider themselves 
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to have a phobia of maths, which shows that half the people that have a phobia, still have hope and 

belief that they could one day master maths. 

 

Do you consider yourself to have a phobia of maths? 

26% Yes, 74% No 

Would you consider yourself to have a phobia of another subject? 

13% Yes, 87% No 

This is my most interesting finding. For 26% of people to state that they have a phobia of 

mathematics I think is totally unacceptable.  This is my major evidence that people suffer from 

chronic stress in maths classes. There are twice as many people that have a phobia of maths 

compared to any other subject.  This strongly suggests that mathematical learning environments are 

much more likely than others to arouse a chronic stress state in learners.  This is very important 

when we remember that the chronic stress stops cognitive learning and memory and stimulates a 

fear and trauma response. I have at least quantified how we are failing, in some capacity, to provide 

the base level of physiological state for productive learning.  I am not investigating this to show that 

we are failing to provide the first level of need in a motivational psychology pyramid, but I am saying 

that whatever the psychological failing for motivation, the actual biological condition for LTP to take 

place in the hippocampus is not present.  It has exactly the same effect on learning as drinking 

alcohol.  This information correlates with the fact that: 

“Maths anxiety, a feeling of fear about maths, is believed to affect about a quarter of the 

population…” 

(Brian, 2012) 

 

Would you consider yourself to have a phobia of learning/training in general?  

2% Yes, 98% No 

This is a very positive result as it at least shows that people have not lost their faith in training or 

learning in general and also reinforces how high the % of math phobia sufferers there are within 

education and the population at large. 

 

Would you consider your school maths classes to be largely stressful?  

43% Yes, 57% No 

This more than accounts for both the mathematical phobia statistic and for the % of people that 

view themselves as bad at maths.  This shows that nearly half of all respondents found their maths 

classes ‘largely stressful’.  This has to be worrying in some capacity.  Whatever the cause, stressful 
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classes will not only disrupt LTP, but have the ability to, and have succeeded in, affecting future 

mathematical learning capabilities by conditioning mathematical anxiety or phobias.  It would be 

very interesting to further research what it was that people thought created their stressful 

environments.  The following question may shed some light onto one possible factor, but another 

point to consider for further research is whether the phobia stems from how children learn the 

difference between right and wrong at a young age, and the fact that maths is a subject based 

largely on this concept.  Regardless, if the phobia does stem from here, the fact that people then go 

on to develop phobias of maths shows that we are doing something wrong in mathematical teaching 

and learning environments. 

Would you consider your school maths teacher/s to be largely frightening, rude or unhelpful?  

37% Yes, 63% No 

This again can account for more than the % of phobia sufferers.  This result is not acceptable to find 

in any classroom, especially in a subject that we are struggling to deliver successfully in our country 

and that involves on the teaching of largely abstract concepts.  This should be a subject that is taught 

with patience and in a multitude of ways to get through to as many students as possible.  Not to 

mention the fact that, if further research suggests that children naturally develop some sort of 

anxiety regarding getting things right or wrong, the mathematical teaching post should demand an 

even higher degree of patience, maximum positive reinforcement and the upmost degree of 

supportiveness. 

 

Would you consider that you had a ‘natural’ difficulty with another subject? 

35% Yes, 65% No 

This result shows that only 2% more people thought that they had a natural difficulty with any other 

subject than the amount that considered that they were naturally bad at maths.  If anything, it does 

show that there are much fewer people that have a phobia of other subjects, even if they consider 

themselves as naturally bad at them. 

 

Have your previous experiences affected you taking up maths qualifications in the future?  

28% Yes, 72% No 

This shows how much people are affected by their previous maths experiences.  Not only have they 

failed to learn maths previously, but these previous experiences have actively hindered people’s 

mathematical progress in their futures. 
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If you had to take maths as part of another qualification, would this put you off signing up for it? 

20% Yes, 80% No 

This question is really quite important within my area of teaching as all apprenticeships have 

Functional Skills attached to the framework.  This information could inform the way that we should 

market the apprenticeship within college.  If a fifth of people are put off signing up for a qualification 

just because of its maths aspect then we should bear in mind that we may be able to reach vastly 

more learners, just by addressing this problem prior to sign up.  This is another area that could be 

researched further and it would be interesting to see what would help people overcome this. 

From an economical perspective, this could be really damaging.  Even if we do change our delivery 

approach to learners with math phobia or anxiety, it will be pointless if we cannot get them to sign 

up for qualifications in the first place; implying that effects of maths phobias can cause lasting 

damage to the economy at large. 

Summary of conclusions 

1. The UK has a huge deficit in its adult maths capabilities 

2. Despite changes to our qualifications, the problem still worsens 

3. A huge number of people suffer from maths anxiety 

4. Phobias and anxieties inhibit further learning without being addressed separately to the 

trigger, in this case maths itself 

5. Phobias are conditioned by biological chronic stress 

6. A large amount of people describe their school mathematical learning environments as 

largely stressful, which could explain the origin of the phobia conditioning 

7. Anti-anxiety exercises are essential prior to further teaching for people with mathematical 

anxiety in order for any learning to take place at a biological level 

8. Maths teachers need to be made more aware of how important this aspect of teaching is, 

how to recognise it in learners, how to help them with this problem, and how to avoid 

making the problem even worse 

Areas for further research 

1. How do we need to change our school maths classes to reduce the number of people 

developing phobias of maths? 

2. Do the phobias stem directly from poor teaching, or from an indirect origin such as anxiety 

related to getting things right or wrong developed in a behaviourist manner in very early 

years? 

3. Should we change teaching qualifications to incorporate more about the basic biological 

factors that affect learning? 

4. Is there any correlation between personality traits and subject specific teachers that may 

affect their approach to teaching, and if so, how do we make them more aware of their 

potential effects on learners? 
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Key areas of knowledge improvement 

I have gained large amounts of knowledge on some key areas: 

1. The neurobiology of learning 

2. The UK numeracy capability situation 

3. How the problems are evolving 

4. The effects of stress and hormones on the biology of learning 

5. How common stress is in mathematical teaching environments 

6. The long term effects and implications of stress and phobia conditioning on adult learning 

7. Solutions to overcome this to enable more effective learning 

Skills for improvement 

I feel that throughout my research project, I have learned a lot about the research process in 

general.  As this was my first research work, I feel that my work will be easier to plan and structure 

next time.  If there is anything that I think will improve naturally in my next work it will be on my 

differentiation between the sections of the research cycle.  In this project, I may have blurred the 

boundaries between sections i.e. the research, data collection, analysis and the evaluation of results.  

Next time I will be more aware of where and when to talk about certain information in order to 

make the project more linear. 

Plans for improvement 

My immediate plans for research improvement involve carrying on with research in a related area as 

outlined in the section ‘Areas for further research’.I have enjoyed this part of the DTLLS more than 

any other and feel that it would be a waste of current motivational levels to stop my research here.  

As I have already obtained some suggested solutions on how to address pre-existing maths phobias, 

I plan to start on researching the specific origins of mathematical phobias to get a better grasp on 

how to avoid them developing in the first place; prevent rather than cure.  I will be sure to use my 

previous research practice in helping me to improve the overall coherence in my research approach. 
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