
This appendix contains the 5 studies completed by the paired practitioners who 
carried out the research across the course of the project. It illustrates the classroom 
experiments that they carried out and how this has impacted on their practice and 
teaching, learning and assessment.  Each of these provides more detail and 
discusses findings alongside the next steps for the projects and future.  

 

Background situation 

This cohort consists of mixed ability male students. They are attending level 1 
classes and started with very low confidence regarding maths. Most of them 
would not ask questions during the lesson or try to do more challenging questions 
in class.  

Making a change in my teaching 

I used the plan for learning to develop a display with maths vocabulary in the 
classroom. I developed power points to introduce the topics using key words for 
each lesson. At the start of the lesson, we discussed the meaning of the words, 
the students would take turns explaining to the others. They would write the words 
in their exercise book with an example. At the end of the lesson, we worked on an 
exam style questions using the vocabulary/key words. Discussing how to break 
down the question, how to answer and meaning of words. I also used tarsia 
puzzles to get the students to work in groups and discuss maths, share 
knowledge, use mathematical terminology, and enjoy completing the tasks in 
different topics. Some of them started asking “can we do another puzzle?”.  

Findings from the OTLA project 

 Both students I was following showed greater confidence in their maths. 
 Both students have demonstrated improvement in their assessment 

grades. 
 One student has improved attendance to lessons.  

 

Next steps 

 To use strategies with other groups. 
 To develop more resources with maths vocabulary  
 To collaborate with other teachers and share good practice  



 

Research Evidence 

 Attendance has improved 
 The students’ engagement and participation during the lessons was much 

better. 
 Students were not afraid to ask questions and get it wrong. 
 Better engagement with Century. 

 

Background situation 

The objective of the project will be to increase GCSE maths attainment and 
improve outcomes for learners, by exploring how to expand English skills, 
particularly around problem-solving questions, which require reading and 
comprehension of language. 

Research question: What is the impact of giving meaning of key words on 
answering worded exam style questions. 

Method 

1. Identify two students who are struggling with answering worded questions 
2. Give the class (where students are in) an exercise with worded questions 

and record the responses of the two targeted students  
3. Teach the class where the identified are in using the strategy and weekly 

record the students’ responses. 

Strategy: Teacher introduces every lesson by making students write key 
words in exercise books. Class discusses the key words by making 
students define the words and use them in sentences. Teacher to regularly 
refer to the key words emphasising their mathematical and real-life usage.  
The student to keep a glossary of the KEY words in their maths notebooks. 

4. a) After three weeks, give the class an exercise with worded questions and 
evaluate progress (or not) of the targeted students.  

b) Have an interview with the target students about how they understand 
questions because of key words. 

5. Repeat the cycle.  



Making a change in my teaching 

The most significant change in my teaching is the awareness of the importance of 
vocabulary in mathematics. I have realised that it’s not all about ‘hammering’ on 
mathematical terms but to introduce and discuss terms as they are used in daily 
life and in the students’ main Vocational Course. Mathematical terminology must 
be introduced while connected to everyday use and/or vocational area of study. 

Findings from the OTLA project 

Students improve in their mathematics engagement in lessons and overall 
performance if they are confident on the mathematical terminology and connect 
this to real life and/or vocational course.  

Next steps 

 Keep on introducing terminology 
 Share the research experience with colleagues 

Research Evidence 

 Better/improved participation in lessons. Improved performance in 
mathematics exercises like assessment tests and century nuggets. 

Ideas for developing across college 

Incorporate the research findings in CPD. Researcher teachers to run CPD 
sessions. 

 

Background situation 

The cohort for this course consists of both male and female students (all 16+) 
who have come from various educational establishments. Some are from 
mainstream, some from alternative provisions and some were school refusers. 
They have all come straight onto the level 1 course and have various starting 
points with respect to GCSE maths. I felt that it was of paramount importance to 
allow the students to find their comfort zone within the course and use this as the 
starting point. I also used their quals on entry and an initial assessment to clarify a 
target grade. By allowing them to establish their own starting point it enabled me 
to determine their learning requirements for their assessments. As students who 
have just come from a variety of learning establishments, I was aware that for 
them to achieve I would have to think outside of the box and make lessons more 
fun rather than school-based learning. This would allow for the more kinaesthetic 
learners to achieve through doing rather than just writing stuff down. 



 

Making a change in my teaching 

Using the plan for learning I developed lessons for each week that incorporated 
fun activities that had lots of learning opportunities. With my project partner we 
created word games to incorporate the terminology, we encouraged the students 
to design posters to explain the terminology, we used word walls in English and 
Maths to support that week’s topics as starters. This allowed for English and 
Maths to be incorporated into both lessons and it also allowed for the students to 
practice what they had learnt and often show off their new skills. We would often 
incorporate a wordsearch as a starter using that week’s terminology for example, 
multiply, times, more, subtract, take away, minus. The students would then come 
to my lesson and I would give them two/three words such as multiply, subtract 
and ask them to give me some other words that meant the same using Padlet. 
This reinforced their learning and allowed for them to use technology in lesson. 
The results from all these activities allowed for me to create SMART targets and 
individualise their work to their specific learning needs. 

Findings from the OTLA project 

 Both students we were following showed greater confidence in their maths 
and English work 

 One of the students has shown a bigger improvement in their English as 
opposed to their maths 

 Both students enjoyed creating pictures to run alongside the terminology as 
it helped them to understand better. In fact, one of them drew pictures on 
their assessment as it helped with their understanding of the question 

 Both attempted question that before starting here they would never have 
done 

 Both have shown an improvement in their grades 
 Both students have said they are enjoying maths as it is “fun and interesting 

not like school” 

Next steps 

 To continue using pictures to explain terminology 
 Consult with the students after their assessments to get feedback on what 

has changed this year (what went well, what could have been better) 
 As this is the first year of using the OTLA project in lessons I would like to 

open it up to all classes and see the impact it has on all students not just 
selected ones. 

Research Evidence 

 Attendance has improved 
 Student engagement and confidence has risen dramatically 
 Grades are showing improvement 



 All assessments have been attempted and they aren’t afraid to make 
mistakes 

Example of a classroom board created by learners and used as part of activities 
within the lessons including matching activities to recall and consolidate 
terminology 

 

 







 



 



 

Background situation 

One cohort for this course have learnt exclusively online during 2020-2021 (Level 
3), while the other learnt solely in the classroom, until lockdown, then moved 
online.  The cohorts consist of a wide variety of students in terms of age (16-18), 
prior educational achievements, and overall general knowledge and experience. 
They were also different Levels – some Level 3, some Level 1., as they were 
grouped by bubbles this year.  Most students struggle to identify the maths skills 
being demanded by word-based questions that are difficult to break down into key 
words and skills.  Reciprocal reading strategies of predicting, questioning, 
clarifying, and summarizing are being used to support learners in breaking down 
and identifying the nub of the maths question within the difficult language.  
However, identifying starting points, I feel, is crucial to avoid making assumptions 
and to help the students establish their own current knowledge and as such 
determine their learning requirements in preparation for assessment for learning. 
As such, the project begins with a baseline test on these types of question.  It was 
necessary to make it easy to access independently, being online, so Microsoft 
Teams Forms were used, as Teams was the main teaching tool.  However, in 
person, the aim is to replicate this structure on paper. 

Making a change in my teaching 

Using a Teams Quiz template, I then customised this according to the four 
aspects of Reciprocal Reading (predicting, questioning, clarifying, and 
summarizing) and the cohort – one online and one in class. Initially, the forms 
looked quite different, but the online one was more successful, and so was used 
as the basis for the classroom-based learning from week 4.  The baseline tests 
were crucial to identifying the different starting levels against the difficulty of the 
questions. The results could then be used by me to determine starting points and 
by the student to set their own SMART targets for this unit. 

Findings from my experiment 

 All online students attempted the questions, whilst there was less 
engagement within the classroom setting 

 Some students understood the format more than others and it helped to 
elevate their grades the most 

 It helped some students identify gaps in their knowledge and helped them 
fill these gaps 

 Some were unsure of the mathematical skills needed for this type of 
question and this process supported them in understanding how to identify 
which skill to use 

 Key words being extracted from the questions enabled students to 
complete the questions more accurately 



 Breaking down the key words and skills gradually improved their grasp of 
long-worded maths questions 

Next steps 

 Continue using the developed document with future students – Please see 
example attached.  

 Develop to support with different question types, as found that the algebra 
questions were not achieved at such a high rate as the more difficultly 
worded questions 

 Consider the feasibility of issuing the document ahead of the first session 
on the Unit/Learning Outcomes if time allows. This will help my planning for 
delivery of the unit and assessment for learning 

Research Evidence 

 Baseline tests, repeated three times 
 Completed Initial Assessment documents 
 Mini tests on Forms, completed regularly – Please see example attached/ 
 Student participation in sessions 
 Feedback forms regarding their engagement with the process 
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answer this 
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Background situation 

The main aim of this project is to increase students’ attainment in their GCSE 
Maths grades as well as to improve the outcomes for learners. The purpose of this 
project is to identify and describe some language difficulties which impact on their 
Maths attainment. Many students struggle with Maths because of poor English 
skills.  

We have decided to use a case-study method as it will give us an opportunity to 
concentrate on the individual learners. We are planning to place the focus on two 
learners from year 10 who are taught twice a week. They were chosen because 
they often struggle with completing long worded maths problems for various 
reasons, one of them being reading for gist and detail. 

The research question is:  

What teaching and learning strategies can be used to help my learners to 
overcome language difficulties in their maths lessons? I’ve observed the following 
difficulties:  

 

Language problems 

Students do not read long maths problems and, as a result, miss out on some 
information or do not answer the question correctly 

Some maths words can have different meanings in maths context and everyday 
English and cause confusion, e.g., Prime, similar,  

Students may not know some of the words at all, e.g., consecutive, ascending,  

Students cannot imagine the context in which a word problem is set 

Making a change in my teaching 

I’ve attended a few training sessions which gave me some ideas. I found one of 
the apps Flipgrid interesting and used it during my online lesson. I asked the 
students to think loudly and record their talking while attempting one of the 
worded questions (4 marks). I told them not to worry if they get it? wrong. Two 
learners recorded and sent the audio response back to me. It was interesting for 
me to hear their thinking and how the interpret the information there. They missed 
the given information even reading it aloud. It got better when I was aiding them 
with questions. I put a few questions on the screen and asked them to answer 
them as they were reading the maths problem again. I could see that having the 
questions on the screen helped with their understanding. Questions were simple 
and helped to break down the information: what is this problem about? What 



shapes are there? What part of the circle is 10cm? Is 4 cm showing a radius or a 
diameter of the small circle?  

I think encouraging learners to answer at least one of those break down questions 
can raise some interest or motivation to attempt difficult questions in tests and 
exams. Such approach as asking yourself what is given, what needs to be found, 
making own notes on long worded questions can eventually improve their reading 
and understanding. I was able to see this positive change in the following lessons: 
the student’s understanding has improved, and they have got more questions right 
in the test.  

I started using apps in my teaching, such as Mentimeter, Nearpod, Padlet, Tricider 
for collaborative learning. 

I read an article about viewing maths as a language but more consistent and 
regular than English - Numbers can be viewed as numbers and calculation 
symbols can be viewed as verbs. Encouraging learners to speak in full maths 
sentences can help with better understanding, e.g., instead of giving the answer 6, 
they say 3 x 2 = 6.  These basic sentences can be expanded in long maths 
problems.  

Memorising in full sentences 

Many learners struggle with multiplication as they don’t know times tables. When I 
was learning, I was advised to learn times tables in full sentences, by writing it or 
by saying it. Memorising this way helped Kiera with 3 times tables, she’s got a 
better recall memory now, she needs to continue and regularly use it. 

What do I already know? 

I gave learners quite a challenging maths task which was broken down into steps.  

They needed to fill in the gaps where words were missing to check their 
understanding of the maths problem and identify what they needed to find.   For 
example: 

Task 1 The radius of the circle is …… 

The diameter of the semicircle is … 

The question is …. 

In Task 2 I broke the problem into 
many questions with the idea the 
learners would be led to the right 
answer. This was also designed to 
help to boost the learner’s 
confidence as they were able to 

answer at least some of the questions.  

Task 2 Answer as many questions as you can: 

1. Diameter is twice as long as radius True/False  
2. What is the diameter of the white circle? 
3. What is the radius of the shaded semicircle? 



 
4. How many semicircles are there in a whole circle? 
5. If the shaded circle was a whole circle, would the white circle be an 

enlargement of the shaded one? Yes/no 
6. The white circle is the enlargement of the shaded circle and their diameters 

are proportional 

True/False 

7. The ratio of their diameters is a) 20cm: 8cm    or b) 10cm: 8 cm 
8. How many times bigger is the white circle than the shaded circle? Shaded 

semicircle? 
9. How many times bigger is the unshaded area than the shaded area? 

Task 2 was further developed into a Microsoft form where the wrong answers 
were bridged to the links from BBC bitesize allowing them to practise main 
concepts (radius, diameter, similar shapes) 

I was able to see more students attempting this challenging problem (4 marks) 
rather than giving up on it. Breaking complicated questions into a series of smaller 
questions can help with understanding. Getting into a habit of writing what they 
know about a maths problem can help them to find the unknown. 

In our college in my classroom, I have created a wall space with maths words.  
Each lesson learners are encouraged to pick a word from the wall that they know, 
and they explain it in their own words, or draw it, and they also pick a word they do 
not know, and they google it then? discuss it? always working in pairs. This activity 
has allowed the leaners to remember the key words better over time and has 
improved their performance and ability to respond to questions. 

Findings from the OTLA project 

We as tutors face similar problems in maths classes, language difficulties are one 
of them. Students may have poor decoding (reading) skills or expressive or 
receptive language difficulties. These language-based problems stop them from 
effectively developing mathematical abilities. If these students are only provided 
with lecture or text-based instruction, they are limited by the teaching style in 
addition to their poor understanding of math concepts. 

Maths can be viewed as language. Numbers represent nouns, while operational 
signs (+, -, x, /, =) serve as verbs. Students should be encouraged to speak in 
complete sentences, to deliver an entire thought. They should be encouraged to 
think loudly about? how they arrive at an answer.  

Some students are unable to process rapid or complex speech. These students 
need to be exposed to discussion and take part. Modifying my presentation can 
help them effectively participate and benefit from them.  

 

 



Some of the strategies I’ve used in my lessons:  

How to overcome/Teaching strategies 

Ask learners some questions to check their reading comprehension for the gist 
and for the detail, e.g.  What is this maths problem about? What is the total in 
this question? Ask them to highlight the key words. Ask them to draw/write 
down the worded problem in their own words.  Ask them to create similar 
worded problems on the same topic. 

Display Key words on the board, go through them thoroughly, find out if they 
understand (Q&A, multichoice quiz, etc) 

Same as above 

Find out by asking if they are familiar with all the words in the maths problem 

Pick familiar contexts 
 

Next steps 

 Use multi-sensory approach in my presentation to reinforce learning 
 Continue to use the above apps in my lessons and learn about new ones 
 Create opportunities for learners to discuss and explain their choices and 

answers 
 Build the bank of key words 
 Will try to use Thing link, I like the 3D feature on it which is quite appealing 

to use online and seems engaging. 
 Share good practice with other tutors from my organisation and other 

colleges 
 

Ideas for developing across college 

To create a wall with math words in every maths classroom once I return to full-
time face -face delivery.  

Maths questions displayed around the college 

Maths questions with QR codes around the college 

 

 

  



 
Example Task developed into a Microsoft form where the wrong answers were 
bridged to the links from BBC bitesize allowing them to practise main concepts 

 


