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Identification of research problem 

I often find a problem area in Mathematics is learners’ remembering, understanding and 

replicating of all the appropriate steps in a multistep question. Recently, I have been 

introducing differentiated learning worksheets into my lessons, with traffic light colour 

coding. In this action research project, I have attempted to answer the question “Can 

differentiated resources result in an increase of knowledge retention and improvement of 

skills in GCSE Mathematics re-sit students?”. Two classes of students were randomly 

allocated to either differentiated resources or an ‘amber’ rated resource, and were given a 

learning quiz at the end of each lesson. I was able to determine that the differentiated 

resources appeared to have a positive impact on knowledge, however the full extent of the 

impact would require their GCSE results to also be considered.   
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1. Introduction 

For this action research project, I want to explore the use of differentiated resources in 

supporting learning and retention of knowledge in GCSE Mathematics students. I currently 

work in a Further Education College as Maths teacher, where I teach both GCSE and 

Functional Skills qualifications. The majority of our students have studied Maths at school 

before, and have failed to obtain a pass grade (currently a grade 4 in the new 9-1 syllabus). 

The challenge is they have all come from different backgrounds, with varying abilities, 

languages, and upbringings. Our job as teachers is to include and cater for all learning styles 

and learners. One of the biggest issues is that students become disengaged or struggle with 

certain topics, as they may have not focused much on them at school. For some of the lower 

level students, certain topics may not have been taught at school, as they concentrated on 

the basics instead. This then results in little to no retention of knowledge and skills in that 

topic, as the student continues to avoid that area. Thus we must work hard to meet all 

learners’ needs.  

My hypothesis is that this can begin to be achieved through differentiated resources. 

Students are working at a level which is appropriate for them, but still allows for challenges 

and further learning. I am attempting to answer the question “Can differentiated resources 

result in an increase of knowledge retention and improvement of skills in GCSE Mathematics 

re-sit students? 
Meeting learner’s individual needs  

Ultimately, the aim of using differentiated resources is to ensure all learner’s feel supported, 

and have their needs met as much as possible. As discussed, I am exploring the idea of 

implementing traffic light colour coding into all my lessons and resources, where 

appropriate. Currently, the learner has a choice of which colour worksheet they would like, 

depending on their confidence with the topic. Red provides much more structure, and has 

some steps already completed so the learner can then continue this onto the next question. 

Amber has some hints and scaffolding, but less so than the red. Green promotes 

independent learning on the topic, with little to no prompts. However, I would like find out 

if introducing this method of practice increases the retaining of knowledge, of if it could in 

fact do the opposite as learners rely on the structure of the worksheets.  

Reece and Walker (2007) discuss the ideal inclusive learning environment for students to 

thrive and maximise their ability. A key step towards this is meeting the individual needs of 

all your learners. There are many ways to do this in a classroom, however the resources you 

use to support your teaching play a huge part in it.  

Action Research  

Parkin (2009) identifies the aim of action research as bringing about change in specific 

contexts – in education, this is in the context of learning. There are many different types of 

action research in the context of education, including individual and collaborative, school-

wide and district-wide. As this is a small project, it is individual teacher research and focused 

on one single classroom issue.  
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The action research cycle was proposed by Lewin (1946) and is a structure involving 5 main 

stages of carrying out research cycle. The first stage is identifying the problem – I have 

already done this by identifying an issue in teaching, and thinking about how I can begin to 

change it. The second stage is collection and organisation of data, and considerations when 

collecting this data; for example, considering any ethical, religious, political or confidentiality 

issues. The third stage is interpretation of data – what does it actually mean and how does it 

affect the way we teach and subsequent learning. The fourth stage is action carried out 

based on data – following on from the conclusions, how are we going to apply it to benefit 

us as teachers and our learners? The fifth stage is reflection. This is a key principle in 

education, as it is important to look at how effective a method is. The cycle can then 

continue, as during reflection further problem areas can be identified.   

Action research is appropriate for this issue I have identified as an issue; however, it is a 

small enough goal that I can have an influence. I may be able to produce results that can 

improve practice in a local situation, as it is a problem I and my co-workers currently face in 

the classroom. It is also realistically research I can carry out, as it is flexible, has a fairly quick 

time frame, and is not going to negatively influence my normal teaching schedule. 

Furthermore, it can be of great benefit to me and others in my department as teachers. As 

discussed, I am currently implementing the use of differentiated worksheets, however 

although this appears to work I have not tested whether this is the case. It may also provide 

me with unexpected results. For example, I may find it works well for certain groups of 

students but not others.  

Previous literature 

Upon researching existing literature, it appears there are many theories and claims that 

differentiated resources improve learning including scientific evidence, however very little 

research carried out on students to test retention of skills and knowledge. Morgan (2014) 

outlines a lack of comprehension and focus of students when learning resources and 

instruction are generalised, and not individualised to meet all learners needs. They 

emphasise many successful and talented people that were neglected because they needed a 

different learning technique, such as Charles Darwin and Isaac Newton. This highlights the 

importance of differentiated learning for success and attainment.  

Kapusnick and Hauslein (2001) believed the way the schools are structured was outdated, 

and embedded the assumption that all children were the same and hence learnt the same 

way. This makes it hard to break away from this belief. In response to these issues, they 

investigated physiological brain research, and it strongly supports the use of differentiated 

instruction. It was found that upon entering a learning situation, student’s brains release 

noradrenaline, which can affect learning. However, the research looks at not only how lower 

level students can be out of their depth, but the negative impact it has on the high 

intelligence students. Instruction of too low level, for example a student inappropriately 

choosing the red worksheet, can be detrimental to learning. It results in fewer chemicals 

being released, and thus the learner will be less stimulated. The conclusion from this was 

that students work at a level that means they are still exploring new content, but not to the 

point of frustration – this had previously also been discussed by Vygotsky (1978).  
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Gardner (1983) proposed a model of multiple intelligences, stating that students do not all 

learn the same way, and thus we must personalise resources and material to meet all 

learner’s needs. A total of 8 intelligences were identified, and included styles such as visual, 

linguistic, and logical. This implies that certain individuals will struggle more with some 

topics than others based on their learning style, and thus will require a different level of 

support. 

A solution to the issues discussed above has been identified by using differentiated learning 

and incorporating multiple learning styles in teaching and resources. My study will be useful 

in testing this, as the scientific evidence is there, however I would like to see the results for 

myself in my students. Furthermore, as I teach resit students, this could have different 

implications. Differentiated resources could be the push students need to change their 

grade 3 to a grade 4 pass. 
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2. Methods 

I propose carrying out research over several weeks, using two classes. One class will be 

using the differentiated worksheets, and have the opportunity to use the colour they feel 

has the appropriate amount of support. The other class will be provided with only the 

amber sheet, but still taught the content the same. At the end of each lesson, both classes 

will complete the same learning quiz, and I will mark these to check their understanding. 

The scores from the two classes will then be compared, and the effectiveness of the colour 

coded worksheets can be analysed. There are also external factors to consider in this 

research, and these will be discussed in more detail later on. 

Carrying it out over several weeks is important, as this accounts for difference in knowledge 

between topics. The classes will both be GCSE; however again more than one group is 

important. This is also vital to reduce as much as of the bias as possible. The topics I have 

chosen to teach for the purpose of this study are linear equations on week 1, sequences and 

graphs for week 2, and linear inequalities and simultaneous equations on week 3. This does 

not deviate from the normal course plan and scheme of work, and thus doesn’t interfere 

with the normal teaching schedule or routine of the students. As they are the higher level 

topics in foundation GCSE, it is likely they will have had little to no practice on these topics, 

due to the students previously failing. This in turn reduces the risk of prior knowledge 

interfering with my study. I will randomly allocate the two classes to either the red amber 

and green worksheets, or the amber only worksheets.  

The majority of the students I teach are aged between 16 and 18, however I do teach one 

adult class, where the ages, abilities, and backgrounds are highly varied. Due to this, I have 

decided to carry out the research with the 16-18 groups only, and depending on the results I 

could later test the same idea with an adult group. Due to the nature of the study I have 

chosen, there are no ethical issues associated. The students will not be exposed to any 

material that they wouldn’t normally in their lessons, and I will not be using sensitive data in 

my results in any way. I have confirmed this with my manager that I do not need any special 

permissions from the college to carry this out. The students will be informed of the research 

I am carrying out, and I will verbally collect permission from them all. They will be able to 

withdraw at any time, however depending on which group they are allocated to it could 

make little to no difference to their normal teaching lesson.  

I will be collecting data using two different main methods. At the end of the lesson, all 

students will be provided with a learning quiz I have created, based on the topic taught that 

lesson. As Maths is either correct or incorrect, this will provide me with quantitative data. I 

will mark the quizzes, and they will be given a mark. I will also look at the breakdown of the 

questions, and which areas of the topic were less well performed in. Alongside the 

quantitative data I obtain, I will also be carrying out observations. I will look at things such as 

engagement in the resources, group work, and understanding.  

I chose to use these methods, as I needed some quantitative data to compare achievement 

of the two groups. However, I did not want my research to be fully objective. It is important, 

in teaching in general, that achievement is not just measured by a grade. Therefore, I chose 
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to also observe both my classes. By choosing three distinct factors to focus, I can also 

compare the differences between their performance in these areas. I considered also using 

interviews with the students as part of my data, but decided it against. I felt it more 

important that the results were obtained in a natural environment, and an interview 

situation can sometimes skew that.  

Confidentiality issues are something I have considered carefully. As the learning quiz at the 

end of each lesson is a valuable resource for revision topics for my students, submitting 

them completely anonymously would be less useful. I have decided to ask students to 

include their first name only on each learning quiz they complete. I can mark them, and 

collect the data I need to use for my study. The quizzes can then be returned to the correct 

students, and can act as a revision tool for them, and they can see where they have gone 

wrong and improve their skills.  

As mentioned above, there are certain elements of bias I must try to reduce the risk of. For 

example, my own views could be biased. To avoid this, I have not taken into account 

previous factors about the class, such as behaviour and previous assessment scores. The 

results will be based fully on the three weeks I teach the topics I have chosen. Another 

possible bias that could be experienced is the students trying to please the researcher. As I 

am their teacher, this could be an issue. To minimise this issue, I have incorporated 

observation as well as the learning quiz. This includes both objective and subjective data, 

and reduces the risk of students aiming to please for the whole 3 hour session. Pre-existing 

knowledge of the students could also have an impact on the research. To minimise this 

effect, I have chosen topics to teach that are higher level and the students may have less 

experience with. I have also developed all the questions on the learning quizzes myself, 

meaning they will not have come across the wording of them, and the context may differ 

slightly than what they are used to.  
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3. Results 

The data was collected using two methods – a learning quiz and observation. Each of these 

is described below. I have identified the students with a letter for the purpose of the report 

to ensure they remain anonymous, however their learning quizzes included their first name.  

Observation 

I will discuss the two groups, and refer to them as RAG (red, amber, green) resource group 

and standard resource group.  

RAG resource group 

This group had previously used the coloured coded worksheets a few times, so they already 

understood the principle of them. I found the first week to be little to no different to 

normal. They were still a bit unengaged at times, with some behavioural issues. They 

worked well in small groups, but this group normally did. I used direct questioning and 

circulated the class to assess understanding, and their understanding on the topic seemed 

to be good.  

For the second week, the group developed. They were expecting the different colour 

worksheets, and one student said to me “the amber one is too easy, I want a challenge this 

week”, which was encouraging to hear. An element of competition developed in the group, 

and as I predicted one of the larger tables all chose the green sheet. There were comments 

such as “well if he’s having green I better go for green too”. This also resulted in some really 

great group work. The students took it upon themselves to have a race to see who could 

draw the linear graph the quickest, and when some of them got different answers there was 

some good peer teaching.  

For week three, I expected a lower level of engagement due to the topic. Simultaneous 

equations are the last lesson of the syllabus, and is one of the much harder topics that until 

recently was only taught in the higher syllabus. A lot more red and amber worksheets were 

chosen that week. Understanding of this topic was poor, however it was of a higher level 

than I would expect with a foundation group. Again, the students worked well together, 

explaining things to each other where they could. Engagement was less than that of the 

previous week, and I found after the half hour break students were ready to finish. They did, 

however, attempt the questions even if they couldn’t finish them.  

Standard resource group 

The first week, the students began to work together on the worksheets. However, there was 

less peer teaching going on and I suspected some were copying off of the brighter students. 

In general, they were mostly engaged with little behavioural issues. Upon questioning and 

circulation, their understanding seemed satisfactory. None of the students requested or 

accepted additional work on the topic.  

During the second week, the students became very unengaged and disinterested. They 

talked over me while I was teaching, and I had to ask one particularly disruptive student to 
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leave the room until they had calmed down. This could have altered the dynamic of the 

group for this lesson. There was little to no collaborative working, and the students 

demonstrated minimal understanding on the topic.  

For the final week, several students did not turn up to the lesson. Even the students who 

had worked well in the lesson for linear equations could not grasp linear inequalities, which 

was surprising. I taught the content for simultaneous equations, however the students 

appeared to not be taking it in. This showed when they began work on their resources. 

There were behavioural issues, and little work going on. Upon questioning, the students had 

almost no understanding whatsoever on the topic, became bored, and made little to no 

progress even with my support.  

Learning quiz 

All students present in both groups completed the learning quiz at the end of each lesson. It 

was a short 15 minute quiz, but tested their knowledge and understanding of key elements 

of the lesson. I have summarised the general results of each quiz for each group below.  

 

The bars represent the average percentage score for the whole group of students. As you 

can see from the chart, the group that used the coloured coded worksheets performed 

considerably better. As these are the hardest topics on the syllabus and many students 

struggle with algebra, we would not expect very high marks.  

However, I noticed with the RAG resource group, they also attempted more questions. This 

is a common issue we have with resit students, their confidence has been knocked by 

failing. This results in a lack of trying, and they avoid the big mark questions even if they are 

more than capable of attempting and picking up a few marks. The standard resource group 

left a lot of questions completely blank, especially on the final week as the topic was harder.  
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In general, understanding of the topic was greater in the RAG resource group compared to 

the standard resource group. However, there are other factors that could have influenced 

understanding of the topic, and these will be discussed more when analysing the results.  

Group Work 

Group work was more evident and also more beneficial to learning in the RAG resource 

group. However, this appeared to increase as the difficulty of the topic increased.  

Engagement  

Students became increasingly disengaged with the Maths as the topics increased in 

difficulty. However, in general the RAG resource group stayed engaged for longer, and 

continued to attempt the work even when it was challenging for them.  

Areas for Improvement 

I could have improved my method, by ensuring consistency across both groups as to the 

support I was providing as a teacher. I tried to maintain the same level across all weeks and 

groups, however this can be difficult. It may have been better to set an objective level of 

support I would provide for the study. However, this study has taught me a lot about how 

my students learn, which will be discussed later.  
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4. Interpretation of data 

In foundation level, we do not expect out students to achieve highly on the harder topics. 

The important thing that we emphasise is that they have a go at the questions, and try their 

best. It appears the RAG group showed the greatest improvement on the harder topics, as 

they made more use of group work and challenging themselves.  

This research has been effective as it has identified the use of differentiated worksheets as 

having a positive impact. In general, the students in the RAG resource group performed 

better in the end of lesson learning quiz than those in the standard resource group. It 

increased not only group work but also successful peer teaching among students. There is 

still room for improvement with regards to engagement. The students with RAG resources 

appeared to be more engaged, but not as noticeable as the improvement in knowledge. The 

understanding of the topics was evident through the results from the learning quiz, and also 

the amount of effort the students put in.  

My initial question has begun to be answered. The research identified that students with 

the RAG resources were choosing to push and challenge themselves more than the other 

group. Although the standard resource group were offered extension work and exam 

questions when they had finished, as were the RAG group, however they were less likely to 

accept. The RAG group worked more on understanding their resources and sharing ideas, to 

cement their knowledge and allow them to replicate the skills in an assessment setting. This 

prepares them well for the exam environment they will all experience at the end of their 

course.  

As discussed before beginning the research, the aim of the differentiated worksheets is to 

improve retention of knowledge and skills, and thus ensure the learner’s individual needs 

are met. Kyle and Rogien (2004) identify the key elements of a supportive and motivating 

learning environment which is a vital step towards meeting learner’s individual needs. This 

includes elements such as feeling included, accepted, listened to, and encouraged. My 

research showed that using the differentiated worksheets successfully did this. Through 

group work and peer teaching, students felt listened to, and as a result encouraged by their 

peer’s success. They felt included and accepted as they had a choice in their learning, and 

the level of difficulty of work. This was backed up by a comment by one of my students in 

the RAG resource group, “I like being able to choose for myself, feels less like school”. There 

are also encouraged by me as the teacher, ensuring they are pushing and challenging 

themselves as much as possible.  

This results in not just an improvement in grades, but also affects the student as an 

individual. The comments I received from students during lessons regarding the RAG 

resources were all positive. Not only has it impacted on their knowledge and skills, it has 

built important life skills for the students. This includes working as part of a team, stretching 

and challenging yourself, and focus on a task. Furthermore, it has increased their 

confidence, as evidenced in my lessons. This can lead to more determination in an exam 

situation, allowing them to attempt the higher level questions and score a few marks extra. 

That could make the difference between a fail and a pass grade.  
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However, there is still room for further development in this area. My research confirms the 

effect of differentiated resources on retention of knowledge in the short term, i.e. duration 

of the lesson, but I was not able to research it for the longer term. Such investigation is 

beyond the scope of action research, as it would need to be carried out over the whole 

course, not just a few weeks.  
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5. Conclusions and Recommendations 

As part of my action research, I attempted to answer the question “Can differentiated 

resources result in an increase of knowledge retention and improvement of skills in GCSE 

Mathematics re-sit students?”. My research has highlighted that differentiated worksheets 

can encourage group work between students, and promote skills such as peer teaching. 

They also kept the students engaged, as friendly competition emerged resulting in a focus 

on the task at hand. Although it is difficult to keep some students totally focussed, their 

behaviour in class improved which allowed other students to concentrate. Although the 

students still required support from me, this was reduced in the RAG resource group. This is 

because effective peer teaching was taking place, and I found my input was needed more 

due to comments such as “well I’m right, aren’t I miss?”.  

In conclusion, the coloured coded worksheets had a positive impact not only on the 

student’s learning and retention, but also on their skills as an individual. Leadership skills 

emerged, and student’s shared out tasks to maximise their strengths and work on their 

weaknesses.  

However, there are still factors that may have influenced the results that are out of my 

control. For example, the time of year the research took place. As it was towards the end of 

the course, students may have realised they need to get their head down and work. The 

results may have been slightly different if the technique was used from the beginning of the 

year. My question has also only been answered in terms of short term retention – I am 

looking forward to seeing my students results in August.  

This research has taught me as both a teacher and researcher many important things. 

Firstly, it has demonstrated that even as only one person, I am able to make a difference to 

many student’s learning. The topic I focused my teaching on in this study was algebra, which 

accounts for 25% of each Maths GCSE paper, so this is enough to make a difference to the 

student’s final grade. It has also taught me the importance of applying the action research 

cycle for effective results. By first identifying the issue and researching it, you can begin to 

consider how you can test a solution. One of the most important steps in action research is 

reflection. We must take a step back and consider what we have learnt, what went well, and 

what we may do differently next time. This allows the cycle to continue, as you shape both 

yourself as a teacher and your students as learners.  

For future practice, I recommend differentiated worksheets, particularly with colour, to be 

used with this group of students. As mentioned, I used only 16-18 year olds, therefore the 

results may not be so prominent in a different group. However, the visual nature of the 

resources, and supported provided, had a positive impact on many factors for my students, 

even factors I did not expect such as behaviour. It is important, however, to remember that 

all students are different, and have individual needs. Therefore, we must carefully consider 

the usefulness of this style with our students, and their ability to make use of group work.  

Since completing my research, I discussed the results with both of my groups. They all 

agreed that they prefer to be in charge of their learning, as it helps them to grow as adults 
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moving into the working world. They also like the challenge of pushing themselves, and 

seeing the success as a result.  
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6. Evaluation of action research 

I am happy with the carrying out and results of my action research. I identified a problem in 

the classroom that concerned me, as I felt the students were not taking in what I was 

teaching. I often left the classroom feeling discouraged and wondering whether this was the 

right career for me. My job was to help them develop their knowledge and skills, and they 

often came in the next week not even knowing the topic I had spent 3 hours teaching the 

week before. I wanted to turn this around, and see the light bulb moments we aim for as 

teachers, and have students succeeding and even surprising themselves. I feel my results 

have really turned that around for me, and I am excited to begin teaching in September.  

My action research consisted of four main parts – planning, acting, observing and reflecting. 

I did much planning and tweaking of methods through researching literature before I 

decided how to proceed. I observed other teacher’s methods of aiming to meet individual 

learner’s needs, and spent time considering how I wanted to answer my question and find a 

solution to the issue. I have found the whole experience very rewarding, as I have learnt a 

great deal about how to form a safe and inclusive learning environment, differentiating 

between learner’s needs, and providing effective resources to challenge my students. 

Following on from this, I will be using coloured coded worksheets in all my lessons from 

September, where appropriate. I have discussed my research with my colleagues, and a few 

of them have also decided to introduce the technique into their lessons as a trial.  

To improve my action research, I could have extended the period of research, and also 

increased the number of classes I used. However, this would have used up more of my time 

to plan and organise for more classes, and I did not want to compromise the teaching of my 

other classes not involved. I could have also looked at using an adult class, as their attitude 

towards learning can be different to that of teenagers. I have since trialled the use of the 

differentiated worksheets in certain situations with my adults. I have a student who is 

autistic, and fairly bright, however his social skills and anxiety have held him back from 

completing education when he was younger. I found offering him a harder difficulty of work 

can keep him motivated, and he focuses on the task. This leaves him less concerned about 

the class around him, and I ensure he sits by himself to avoid heightened anxiety.  

Another point of improvement is the extent of the assessment of knowledge. As it all had to 

be contained within one lesson, I had limited amount of time for a test of knowledge at the 

end of the lesson. I chose to use only 15 minutes as an overall review of what they had 

learnt, however it would have been more effective if I used more time checking the full 

extent of their understanding. Due to time restraints, it was difficult in this situation. 

However, this is something I can use as a basis for improving my action research skills.  

Using the differentiated worksheets to motivate and challenge students has been one of my 

strengths. Due to my age, I find the students relate to me, and it allows me to approach 

them in a manner they respect. Thus when I suggest a challenge they are ready to take it on, 

and want to show me their skills as best they can. Students also response well to 

competition like tasks, where they must work together to complete work, and these 

worksheets allowed them to do this.  
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To further improve my action research skills, I have reflected on this experience to identify 

areas for improvement. I can improve my skills by using a wider variety of methods in my 

research, to ensure I get a full picture of the situation, and the affect it is having on my 

students. It may have also been useful to discuss my ideas with other colleagues in my 

department first, and get their opinions and techniques on the issue to inform my research. 

I will endeavour to look more into the process of action research, as I feel it will be easier to 

relate to the discussions on it now I have carried out research of my own.  

In conclusion, I recommend teachers consider coloured coded worksheets as a way of 

differentiating. In my experience, they are successful and can improve retention of 

knowledge and skills in GCSE Maths students. They begin to meet the individual needs of 

learners, and alongside a strong individual learning plan and much discussion, can result in 

success and the learner feeling fully supported.  
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Appendices 

Example of learning quiz – week 1 (linear equations)  

Linear equations 

 

1. Which of the following is a linear equation? Why? (2 marks) 

 

 

 

 

2. Solve the following equation (2 marks) 

        

 

 

3. Which of the options is a solution to the equation         ? (1 mark) 

 

 

 

4. Kevin is working out how much it costs to take his family to a theme park. The 

total cost for 2 adults and 3 children is £113.75. If adult tickets are twice the 

price of child tickets, how much does it cost for 2 children? (4 marks) 

 

 

 

 

 

5. Bev is looking at new phone contracts. The one she is interested in calculates 

the total cost for the month at 10p a minute for phone calls, plus 3p for every 

 𝑥  7  𝑥²  7 = 41  𝑥  7  3𝑥³  𝑥  7 = 3 

𝑥  −  𝑥    
𝑥  

 

 
 𝑥  −  
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text message, plus a standing charge of £10. Form an equation for the total cost 

(T) for the month. (2 marks) 

 

 

6. By first expanding and simplifying the following equation, solve for x, showing all 

your working. (3 marks) 

 (3 −  )   (   )      

 

 

 

 

 

 

7. a)  Form an expression in terms of x for the perimeter of the triangle, in its 

simplest form. (2 marks) 

 

 

 

 

 

 

 

 

 

         b) A rectangle with one side length of x+9 and the other of length 3 has an area                                           

equal to the perimeter of the above triangle. Find the value of x.  (4 marks) 

 

 

𝑥  9 


