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The effect of dual coding on the acquisition of new vocabulary
Introduction
This essay is focussed on the concept of dual coding, the combination of images alongside vocabulary, and its effect on the acquisition of this new vocabulary. The hypothesis of this study is therefore to see if dual coding has a positive effect on the acquisition of new vocabulary. In order to discover more about how this concept works, this piece of action research was undertaken. This topic was chosen in order to gain a deeper understanding into the cognitive processes involved when learning new vocabulary. Understanding this is a key to the teaching and learning of a second language (Ortega, 2008).  BERA’s ethical guidelines will be followed throughout this piece of work and in order to preserve the anonymity and rights of the school it will hereby be known as School X (BERA, 2018). School X is an 11-16 school situated in the local authority of Neath Port Talbot with 1,232 pupils currently on roll. The class which participated in this piece of action research was a GCSE year 10 class with 18 pupils. At the time of this action research, many Modern Foreign Language (MFL) classes were involved in Key Stage 3 (KS3) examinations and therefore this class was one of the few available to undertake this research. Another reason this class was chosen was their attendance; as this research was conducted over two days it was vital that a class with high attendance participated so that the results were not skewed. The sequence of lessons took place on a Monday lesson two and a Wednesday lesson 5. The new vocabulary that was to be introduced was on the topic of house and home, in particular housework and wa primarily comprised of phrases rather than individual words, which seems appropriate based on the level as this is a GCSE class. This essay will examine a variety of literature available on dual coding, the methodology used to carry out this research and also an in-depth analysis of the results, how it compares to the aforementioned literature, and potential limitations of this research. The class took part in a pre-test, I intervened with various activities and the class then undertook a post-test to discover the effect of dual coding on the acquisition of new vocabulary.
Literature review (2500 words)
Dual coding theory was initially proposed by Paivio in 1971 when he noticed the powerful mnemonic effects that imagery has on the brain (Thomas, 2014). Dual coding theory is therefore the concept that human brains have two key systems to process new information; a verbal system which is directly linked with language and verbal indications, and a non-verbal or imagery system which processes non-linguistic objects and events (Paivio, 1986). This theory gives equal weight to each system in order to effectively retain new information. Paivio has since pioneered this field of research and has written numerous books on the subject, including countless case studies showing the apparent relevance of dual coding theory. 
There is evidence that these verbal and non-verbal systems and the inherent benefits when combining both systems, can increase the quality of the acquisition of new items of vocabulary and new information. The two systems and their impact on the cognitive processes that are engaged when acquiring new information leads to interesting psychometric theories in this field (Paivio, 2014). 
Studies have also shown that dual coding has a different impact on higher and lower ability students. Studies conducted by Mayer and Sims (1994) demonstrate that dual coding allows learners to make referential connections between words and the image provided and therefore improve the students’ ability to memorise the dual coded material regardless of level.
What is important to note here that many of the studies and theorists working on dual coding theory are working with the idea that learning styles are a relevant and accurate way to assess the way in which a student learns. As a result, many studies make links to high- and low-spatial ability students. This idea has since been put into question as there is no evidence that it has a benefit on teaching and learning (Paschler et al., 2008). With this in mind, the studies chosen for the purpose of this essay regarding the impact of dual coding on higher and lower ability students have still made a connection between the use of images and words on language acquisition which is why it is not logical to entirely disregard the study. The lack of consistency between the learning styles also makes it difficult to find this theory credible; meaning that one student does not have one way in which they learn everything (Lethaby, 2017).
This type of test does not easily distinguish whether an answer has been written with prior knowledge and logical thinking in mind, or students have put an answer down so there are not any blanks on their sheet. There exist several advantages and disadvantages to having little or no prior knowledge. On the one hand, having little prior knowledge could arguably mean that the results of the pre- and post-tests are predetermined in the sense that, regardless of the intervention used during the research process, the results at the post-test stage are likely to show improvement as students have been exposed to the content that they will be tested on (Skidmore.edu, 2019). Whereas on the other hand, it is possible to measure the linguistic skills at the pre-testing stage as students must use any prior knowledge and skills in order to decipher the meaning of the vocabulary.
There have, however, been studies aim to specifically analyse the connection between learning styles and dual coding. This may be an important link as one of the principal styles of learning is spatial; the use of images and visual prompts to learn and process new material (scos.mccvlc.org, 2019). One such study conducted with the intention of discovering whether a student’s learning style had any bearing on how they processed new information visually. This study found that regardless of their learning style, all learners reacted positively to having a visual prompt by retaining twice as much information than students who had received the information in an auditory manner; this study therefore came to the conclusion that the hypothesis of learning styles can be rejected in favour of dual coding theory (Cuevas and Dawson, 2017). 
There are however more recent studies that demonstrate the perceived relevance of dual coding and its usefulness when avoiding errors in the second language or L2, based on the idea that dual coding theory gives equal weight to the verbal and non-verbal systems in the brain in order to improve memory and therefore the acquisition of new vocabulary. One such study noted that English as a Foreign Language (EFL) students, where a control group was given single coded vocabulary and another group was given the same vocabulary but with a visual element, showed that students with the dual coded material showed that there were significant positive effects to this method (Lee, 2017). This means that the use of dual coding improved the students’ ability to recall items of vocabulary and new information and therefore seems to support the initial hypothesis of this essay. 
After the pre-test was completed, the intervention commenced with drilling. In this case, drilling consisted of using a PowerPoint presentation in order to present a word along with a corresponding image. The teacher then said the word in the target language (TL) with the students repeating at the appropriate pitch and rhythm. This was used in order to introduce the new vocabulary in an engaging, interesting and effective way while giving the students 3 key pieces of information about what they need to learn; the pronunciation of the word, how it is spelled and the translation based on the image provided (Tice, 2019). This was deemed a necessary and simple way to incorporate dual coding into the first aspect of the intervention for this study, allowing students to make these referential connections between image and word early on to emphasise the use of dual coding.
There are numerous ways in which drilling can be carried out and ways in which it can be effective in an MFL classroom. Some examples include ‘say and swap’ in which students verbalise the word or phrase that they have and look for a person with a phrase or image that matched. Drilling is an important way in which to engage students, practise pronunciation and give students the opportunity to see new information/pieces of vocabulary in context to help them remember (Larsen, 2000). 
In terms of the methods used for this study, one of the activities used was Pictionary. This was used in order to reinforce the connection between the image and the word. This also improves a learner’s visual literacy and ability to retain new information (Goodman, 2003). Further studies have shown that the use of Pictionary has enabled English as an Additional Language (EAL) students to gain a better grasp of English by generating a visual database of vocabulary in order to improve their level of English (Adamansky, 1992). 
Other theorists acknowledge they idea that imagery is a powerful tool in understanding bilingualism and language acquisition. Cook and Bassetti notice that imagery can be used to remember words when acquiring language but are sceptical of this theory with the idea that different words and their translations may not accurately match that of the target culture (Cook and Bassetti, 2011). This can provide challenges when applying dual coding to situations where an equivalent does not exist and therefore dual coding may not always be the most appropriate method to improve the acquisition of all items of vocabulary. 
Studies have shown that there can be inconsistencies when translating as demonstrated by a study into a questionnaire translated between American English and Hebrew. This study showed that it can be difficult to conjure the same images in both cultures (Sperber, Develis and Boehlecke, 1994). Another example of this is the word ‘pain’, commonly translated as ‘bread’ in English, the two words conjure different images in the different cultures; for example when and English person thinks of bread they may think of a fresh loaf whereas a French person may think of a ‘pain au chocolat’ which is more like a pastry. It can therefore be difficult to use dual coding in every situation especially when words do not translate or there is an inconsistency between meanings in the Target Language (TL) and the Source Language (SL).
It is important to note that no study is without error (Cirt.gcu.edu, 2018). There are three common areas of possible errors when carrying out experimental research; human, systematic and random errors. There are also several biases that can be present when carrying out research such as bias when selecting participants or when analysing data. The sample of students chosen for this study was a group of year 10 pupils who are studying for their GCSE examinations.
In terms of bias, there is an argument that not knowing the class could potentially be beneficial from an experimental research point of view. Not having a great knowledge of the class used to undertake this piece of research, although not deliberate, may eliminate a level of bias when analysing the data from the sample (Schmidt and Hunter, 2015). Not having a deep understanding of the class means that I am likely to avoid potential bias that could occur if I knew them. It is also recommended that the data be anonymised in order to further protect the rights of the participants (BERA, 2018). 
On the other hand, it is important to note that a knowledge of the class may indeed provide an essential level of context when analysing the data retrieved from this study. Understanding the way in which certain groups in the class performed, such as comparing girls with boys or higher and lower ability students, could provide a class teacher with more useful information. 
School practice (500 words)
The school does not have any specific guidelines regarding action research. There is little evidence of action research taking place at school X and having spoken to staff members, action research is not something that is undertaken officially, but as part of day-to-day teaching practice. There are however various opportunities to explore with in the schemes of work. Many of the schemes of work available at school X have more lessons than necessary to allow for extra time to be spent to conduct research. It is however difficult to monitor, and teachers do not always get the opportunity to explore certain elements of their teaching through research as these additional lessons can sometimes be lost due to trips or external tests which mean that there are fewer classes in which to teach the lessons outlined in the scheme of work.
This goes against the main body of literature that indicates that action research should take place on a regular basis in order to improve teaching practice and student attainment. The ability to try new methods and strategies should be planned, explored and reflected upon in order to create a cyclic system in which teachers are constantly improving and developing their teaching styles and strategies (Kemmis and McTaggart, 2014) to become leading practitioners in their field and ultimately get the best out of all the students that they teach.
Methodology and ethics (1000)
Action research is a method for improving teaching practice, where there is a constant cycle of planning, assessing and reflecting on the needs of each class and what learning approaches best benefit them (Koshy, 2006). Koshy (2006) also believes that action research can involve many things; including the necessity of it being open and all participants undertaking it for a common purpose or goal, therefore implying that it is collaborative. One could also argue that action research plays an important role in the classroom to ensure that lessons are effective for their learners as teachers and students better understand the strategies them help them learn (Mills, 2000). Kemmis and McTaggart make clear links to the role of action research and it contributing to the process of planning, acting and reflecting which helps to create a constantly evolving and improving teaching and learning environment (Kemmis and Mctaggart, 2014). 
It has therefore been identified that action research can be benefit both learning and teaching in the classroom. By better understanding the ideal environment for students to learn, teachers can use a cyclic process to constantly evaluate the needs of their learners (Foster, 2014).
For this piece of action research and in my sequence of lessons, I enlisted a variety of methods to create the project. Despite the potential conflict raised about pre- and post-testing mentioned previously, with the consensus showing that this method of establishing a reliable benchmark in order to collect data from the two points, before and after the intervention, would be the most appropriate method, especially considering a single group was involved. The research therefore consisted of pre- and post-testing of students with an intervention in between. I was analysing the importance of dual coding on the acquisition of new vocabulary and used a year 10 class as subjects in conjuction with the hypothesis that provides the basis for this study; whether dual coding has a positive effect of the acquisition of new vocabulary in Modern Foreign Languages (MFL). The intervention consisted largely of matching activities, all of which involving images in order to support the hypothesis that the images would benefit the students when retaining the vocabulary to coincide with the principles outlined by dual coding theories and theorists (Pavio, 1986). 
The benefits of using the pre- and post-test model are extensive. It clearly demonstrates the impact, whether positive or negative, of the intervention on the class and is the most appropriate method of measuring the determining whether progress has been made (Kumar, 2014). The pre-test therefore establishes a firm benchmark from which knowledge, cognitive learning and skills can be measured (Skidmore.edu, 2019). 
There are however disadvantages of using the pre- and post-test model. According to Kumar (2014:136-7), the time lapse between the two contacts ‘may result in attrition in the study population’ and he also notes that when the students leave the classroom it is impossible to know what variables and external factors that could have an impact between the two lessons. One of these possible factors could be attendance. If a student has been absent for the second lesson, then it could skew the results as it means that data which may have been useful must be excluded (Nolen and Putten, 2007).
According to Marsden and Torgerson (2012) there are key disadvantages to using a single-group pre- and post-test model. They have acknowledged the importance of maturation, history and test effects which notes the effects of the events between the pre- and post-test stage, both internally and externally, on those participating in research. This therefore seems to support the idea that having a period of time between the pre- and post-testing phases allows for possible discrepancies in data due to the change in atmosphere and events that are out of the control of the researcher such as external variables (Kumar, 2014).
Another potential disadvantage with this method of testing is the other possible external variables that have an impact on the study. One of these variables is the time of day, which has an impact on concentration levels. Depending on whether students have just had lunch, it is first thing in the morning or last lesson, students’ energy and concentration levels change to make them more or less receptive to new information (Ammons, Booker and Killman, 1999). The year 10 class that participated in this research had their first lesson before they had their break (10:05-11:05) and their second lesson after lunch (2:20-3:20). The lesson after lunch also happened to be the last lesson of the day. Theory suggests that the students would be more receptive in the morning and this would suggest that the results I obtained from the pre-testing stage of the research are potentially more reliable as it was a truer reflection of the students’ ability. Whereas, having their second lesson after lunch created problems with behaviour, as students were more restless and eager to go home. This could mean that if the lesson which contained the post-test and the second part of the intervention took place earlier in the day, it would have better reflected the impact and success of the intervention and the students’ progress. Therefore, external variables that have an impact on student performance such as time of day relative to breaks and lunches but also the length of time between the lesson taking place and the end of the day.
With the time of day having an impact, it can also be argued that the topic itself may also have cause students to potentially lose focus during key moments of the intervention. Learning vocabulary about housework is not a particularly interesting task so students may have lost interest base on the time of day and topic. The lack of interest in the topic could have caused disruption if students became bored and therefore caused problems that would otherwise not exist. There is little that can be done to combat the students’ feelings towards the topic however it may have been possible to include more appropriate and engaging tasks in order to get their attention so that they all did their best of the tests given and therefore provided me with more accurate results and a truer picture of their capabilities.  
In terms of my starting point, I chose my area of exploration to be dual coding theory due to its roots in the psychology of language acquisition.  It was important for me to assess the way in which students best learn and how best to introduce them to it. It was therefore important to identify the skills that was to be assessed (Somekh, 2007). Dual coding was chosen as an area of study in order to improve the start of lessons and incite better language acquisition practice. It is also interesting to explore the cognitive processes that take place when acquiring new vocabulary and arguably, being able to understand this gives an advantage when teaching new vocabulary.
Once a field of exploration had been decided up on, it was then necessary to identify methods specific to this piece of research. As previously stated, the pre- and post-test model for measuring progress appeared to be a suitable model to collect (Kumar, 2014) and analyse the data that was to be generated during this piece of research. 
Having previously researched activities appropriate to exploring this field of study, it was decided that drilling, using both words and images, would be the most beneficial way to commence the intervention. This is because the use of repetition, accompanied with the dual coded phrases, would allow students to start to build these referential connections. (Paivio, 1986). Drilling is a good way in which to engage students and introduce them to new vocabulary and information in a variety of ways such as repetition or ‘say and swap’ (Larsen, 2000). One method was chosen for this study to best encapsulate the theories behind drilling while also including an element of dual coding. Students were shown a phrase with an image that represented it and repeated after me at various pitches and rhythms in order to practise pronunciation but also get prolonged exposure to the word and the image. 
The use of Pictionary was also a key part of the reading done prior to starting this piece of research. The simple game, in which students work in pairs and one student draws an image related to an item of vocabulary and the other must guess, in the target language, the word or phrase that the image represents. During the reading it was established that this game had proven extremely useful in an MFL setting and it allowed students to be creative while creating these neural pathways that are vital to the future recall of vocabulary (Adamansky, 1992).
A prevalent theme throughout this study was the importance of ethics. Through every aspect of this piece of action research ethics played a vital role. In the first instance, students were given the opportunity to opt out of the study in accordance with BERA’s guidelines (2018) to protect the privacy of potential participants. In terms of classroom management, this did not mean that students could not participate in the lesson, but it did however mean that their answers would not be taken into account when analysing the data taken from the study. 

Evaluation (2000 words)
In this section there will be an analysis of the sequence of lessons, the findings of this piece of action research and the tasks and approaches used in order to generate this study. 
Having previously stated, students were given the opportunity to withdraw from the study and their data not analysed in accordance with BERA (2018) guidelines. At the start, two students made the decision to withdraw from the research. Initially, the number was higher at between 4-5. Once it was made clear however, that participation in the lesson was still obligatory, students were more open to being part of the research. According to BERA’s guidelines (2018), any form of persuasion should be approached with care and coercion should not be used. It can be argued that, by explaining that the lesson would still have to take place and participation in the lesson was still compulsory even if their data was not collected, students were persuaded to participate. Although it may be considered as persuasion, it is more likely that instructions were not clear initially and that clarification gave participants a more informed choice. 
When referring to the protection and the rights of the participation, it is common practice to anonymise the data collected (BERA, 2018).  The decision was therefore taken to not include any names or identifying information on the pre- or post-tests. Although, from a strictly ethical standpoint this is a simple way to protect the identifies and right of the students participating in the study, it also has limitations. When carrying out this piece of action research, I was clinical in the way data was collected to the extent that I did not know the results of any individuals within the class, instead focussing on generating a class average and mapping a potential trend. Although I was still able to gain a clear set of data, which appeared to prove the hypothesis that dual coding benefits the process of language acquisition in the classroom, I was not able to identify certain other key features.
When analysing data, it is often important to ensure that it can give as much information as possible from one sample. If I had been able to know the identities of the students and their corresponding marks it could be argued that I could have obtained more useful data (Knoth and Bauserman, 1991). I could have potentially been able to track the gap, if one exists, between the scores of boys and the scores of girls in the class in order to compare and see if the method works for both sexes. I could also have been able to show the progression of individual students my comparing their pre- and post-test results and being able to tailor lessons to individuals with in the class and, for example, provide additional support where needed. 
Drilling was a method used at the beginning of both lessons in the sequence in order to prolong students’ exposure to the new phrases as well as the images to accompany them in order to form the strong neurological connection hypothesised by proponents of dual coding. It was however found that, as with other aspects of this research, the time of day played an integral part in the atmosphere and environment for learning. Drilling during the second and final lesson in the sequence, in which the lesson took place after lunch and was the last lesson of the day, showed significantly less engagement than the previous lesson, which took place second lesson and before breaktime. The lack of engagement in drilling during the second lesson made it difficult to determine the effectiveness of the drilling as it could not be known whether the task was ineffective, or the students were simply not in the right frame of mind to participate fully in the tasks that had been prepared and therefore in the study itself. 
It can also be argued that the topic itself played a role in the lack of interest in the tasks that were prepared for the intervention. With it being established that students lack motivation at certain times of the day, I could have perhaps tailored my tasks, activities and the sequence of lessons in order to be more engaging to my audience at the relevant time of the day. 
Through the study of literature on this topic, the pre-and post-test model may not have been appropriate to use in this piece of action research. There students that carried out this piece of research had little to no knowledge of the topic that was to be assessed, and therefore it may not be possible to determine whether the dual coding as a concept was what was most impactful here or whether it was the very presence of intervention that improved the results during testing (Skidmore.edu, 2019). However, as previously established, the pre- and post-test method of measuring progress is a largely reliable indicator of improvement. 
As previously discovered, having little or no prior knowledge of the assessed material may not be an advantage as the pre-test will almost always yield low results and show a low level of attainment (Skidmore.edu, 2019). This method of pre-testing does however measure possible linguistic skills as students had to work out the vocabulary presented to them rather than relying on prior knowledge for support. If this method has the ability to measure linguistic skills and the ability to manipulate language from the pre-test, this does provide key information for the class teacher. However, this method may therefore not be the most appropriate for testing the impact of the intervention and dual coding considering what is actually being measured for this study, but this does shed light on interesting theories regarding the use of prior knowledge on the ability to acquire new information.
What tests do show, in the context of this study, is the prior knowledge and linguistic skills that students did have. Although they had very little prior knowledge, no student scored zero on the pre-test which must therefore indicate some prior knowledge or ability to work out vocabulary, based on what they did know. Studies have shown that having even minimal prior knowledge can help build on future knowledge acquisition. Pazzani (1991:416) noted that the level of prior knowledge can ‘influence the rate of concept learning’. In this piece of action research, this can be seen with the answer for number nine. The phrase ‘je travaille dans le jardin’ was the most recognised phrase in the pre-test phase by 53%. This is arguably because students knew all of the words in the sentence from previous study, they had just never seen them together which does appear to reinforce the idea that prior knowledge has an impact on students’ ability to manipulate language and therefore recognise new phrases.
This is shown by the graph below. All students scored 100% on question nine where prior knowledge could be employed and for the lowest scoring questions, three and five, there were no cognates or prior knowledge that could have been used and therefore only one student correctly answered these at the pre-test stage. The class average for the pre-test was 29.3% compared to a class average for the post-test was 76.4% which is an improvement of 47.1% after intervention. 
[image: ]Another example of the impact of prior knowledge on this study is questions two and four. Students were able to use the cognate ‘table’ to narrow down the answer to two possible options. The hypothesis was that this would aide students in being able to decipher the correct answer. During the pre-test however, there were very few students who were able to answer these questions correctly as two of the phrases used ’table’ it was not clear which image belonged to.
The potential issue with this is guessing. This type of test does not easily distinguish whether an answer has been written with prior knowledge and logical thinking in mind, or students have put an answer down so there are not any blanks on their sheet. This makes it difficult to determine students’ knowledge.
One aspect that was not properly taken into account while carrying out this piece of action research is the behaviour of the participants. The time of day had been considered but still proved to be a limitation to this study. When planning the order of activities for the sequence of lessons, it may have been more advantageous to organise them in such a way that the activities which could have caused the most disruption had been implemented during the first lesson rather than the second as the second took place after lunch and the last lesson of the day. Another unavoidable aspect of this study was that I was not familiar with the students, their disposition and how they would react in certain situations. An example of this was during the Pictionary task. The purpose and relevance of the task had been established prior to the lessons when researching and it was found that it was an effective tool for building vocabulary (Goodman, 2003). However, I found that, despite being a high-achieving GCSE class, the students got restless during this activity and did not stay on task. This meant that the task may not have been as effective as intended and it is therefore difficult to measure the impact of this activity compared to if they had had more structure to this aspect of the lesson. In the future, I will need to ensure that behaviour management is more of a priority when carrying out research so that the results can be as accurate as possible.
Conclusion (1000)
To conclude this piece of action research, the findings have shown several interesting aspects that not only measure the importance of dual coding in language acquisition, but methods and improvements that could be carried on to future research. There are several aspects that should be revisited, improved or built upon so that this piece of action research can positively influence research undertaken in the future.
In terms of the literature used to influence this piece of action research; many studies show that dual coding theory is a reliable method to introduce new information especially when compared to student’s who did not use this theory when acquiring new vocabulary (Lee, 2017). This is because having multiple pieces of information, especially that which is visual and comprehensible, creates stronger neural pathways as the brain makes the connection between the word and its visual representation (Grill-Spector, Henson and Martin, 2006). This therefore means that the basis of dual coding theory is that there must be more than one way in which the information is communicated eg words and images, and also that, on a neurological level, the images allow us to gain a deeper understanding and therefore generate a stronger connection to the word, its meaning and its translation in an MFL context in order to better retain the information. 
There are however occasions where dual coding may not be appropriate, such as when there is no direct translation, or the word invokes a different image in different cultures (Cook and Bassetti, 2011). Such a disparity between cultures, from a translation and language acquisition perspective may cause problems depending on the way in which it is delivered. In the case that the fact that there is a disparity between cultures can be easily explained, such as in the example with the ‘pain’ and the ‘bread’, this may not become an issue unless the difference between languages and cultures cannot easily be explained then it would be necessary to use the image which is most likely to be conjured by the subject in the source language. This is in order to maintain, build and consolidate the neurological connection between the word and the most relatable image in order for it to be remembered by the student in the source language. This is arguably a rare occurrence and therefore dual coding theory can be considered a reliable method as determined by the study outlined by Cook and Bassetti (2011) and indeed the literature that inspired it. 
The findings of this study show that after the intervention students’ scores improved by almost 50% during the post-test compared to the pre-test. This study arguably shows that dual coding benefitted these students as their scores greatly increased after the intervention took place. Although it can be argued that this was bound to happen (Stanford.edu, 2019), an increase that is that significant and indeed looking at the results of the post-test alone, in which the scores were not just greatly improved, but high, shows that this argument may not necessarily be used here because the level of improvement is so high. 
As predicted, the data also demonstrates the influence of prior knowledge on the acquisition of new vocabulary and information and that students could use their linguistic skills to decipher several of the of the items of previously unseen vocabulary. This shows that the pre-test did indeed yield results to show more than just their score but also their level of linguistic capabilities despite having little of no previous knowledge of the subject put forward to study for this piece of research.
Overall, the hypothesis; to find out whether dual coding has a positive effect on language acquisition, has been shown by this study to benefit a group of year 10 GCSE pupils retain key phrases which will be useful for their exams. There has been a debate throughout this piece of action research in terms of the literature researched and the methods enacted upon to generate this study and the data that it yielded. However, although there are several aspects that may be changed if repeating this piece of research or devising a new study, the pursuit of this piece of research and the methods used has highlighted the necessity of action research. Action research is necessary in order to constantly improve, adapt and develop teaching practise in order to make the classroom more interesting, conducive to learning and indeed be able to show progress with individual pupils and the class as a whole. 
However, when undertaking action research in the future there are several aspects that would need to be changed in order to ensure that the results would be more accurate.
Limitations and future development
There are some limitations to this piece of action research. As previously discussed, there is an issue, from a data point of view of the research being carried out over two lessons. Absence from class can skew results and can create issues when assessing whether certain aspects of the intervention have been effective, depending on the day. With this in mind, it does provide a more realistic sample of students as, where research is being carried out or not, students will be absent which can cause problems anyway. 
The first aspect that I would consider adapting when carrying out action research in the future, is making expectations clearer at the start of the lesson in regard to the rights of the participants (BERA, 2018). I found that I did not explain expectations and rights clearly enough when outlining them to the students and therefore in the future I would explain more clearly before asking who wishes to withdraw as some students chose to withdraw and then changed their minds as they were not in full possession of the facts.
With the rights of the students participating in the study being at the forefront of planning a piece of action research, when undertaking action research in the future I would adapt the way in which I collect data. When collecting data for this particular study, I ensured that the data was anonymised, even from myself. From the way the literature surrounding this aspect of action research was perceived, it was felt necessary that anonymising the data completely would be the easiest way to avoid bias and therefore erroneous data from impacting the study. However, based on further reading and the action of analysing the data collected during the research, it has been concluded that it would be important to ensure that the pre- and post-tests could be attributed to participating students in order to learn more information to better inform future planning of lessons and indeed teaching practice. When carrying out action research in the future, I would make a comparison between the results of boys compared to girls, different abilities within the class, but also it would provide me with additional information about individual students and how best specific students learn in order to better support them in the future.
In order to ensure that this research is accurate and in order to confirm the relevance of dual coding theory in this context, this study would have to be repeated in order to confirm its reliability. This would not only improve and build on the methodology involved, it would also be an opportunity to assess whether this theory benefits students of different abilities and levels. The class that participated in this study was a mixed ability year 10 class and it would therefore be necessary to explore whether this dual coding benefits students at different levels, ages and abilities. 
One aspect that I would perhaps do differently is to choose clearer images for students to match the words with. An example of this is the phrases ‘to set the table’ and ‘to clear the table’. It is difficult to find an image which depicts these two phrases without there being confusion about its meaning. When creating the pre- and post-tests, the meaning of the images was apparent to me, but it was not clear to the students. I would therefore either find clearer images or reinforce the intended meaning during the intervention section of the research.
In the future, I would also reassess my pedagogical approach during lessons that research was taking place. Not being particularly familiar with the class, I was arguably underprepared in regard to behaviour management and the most effective way of engaging this particular class in order to ensure that the results could be as accurate and reliable as possible. Moving forward, it would be necessary to have a firmer and arguably more organised and engaging approach when carrying out action research. 
Another way in which not being familiar with the class could have had an impact on the outcome of this study and the results, could have been the content itself and the structure of the sequence of lessons that had been prepared. Based on the time of day and the students I was teaching I should have tailored the activities to ensure that students could perform optimally, show progress and I could yield more accurate and reliable data. I would therefore, in the future, make more of an effort to understand the class that would participate in any research that I carry out and indeed try and have a better understanding of the best activities that suit them. I would ensure also that the activities and sequence of lessons would be better tailored to my class and the students in it.
I believe that this, alongside a more firm, assertive nature in terms of behaviour management, and the use of more clear and concise instructions could create a better environment in which to carry out future action research so that I can improve my teaching practice, make my lessons more engaging and meaningful and also create a better teaching environment that is more conducive to learning.
The act of action research itself has shown to be beneficial in improving my teaching practice and is something that I would be looking to undertake in the future. The cycle of planning, acting and reflecting is a key part of teaching and improving teaching practice (Kemmis and Mctaggart, 2014). The act of officially recording results and using them to plan lessons is not an uncommon concept when assessing pupil progress, attainment and knowledge, but having a way to record different approaches formatively in order to assess a specific type of intervention is arguably necessary to ensure that lessons are more effective to students who are then able to achieve their best. This is to ensure that lessons can be tailored to each class’ range and ability by having a clearer understanding of the approaches and strategies that most encourage them, engage them and further their development in a subject area. In terms of future improvement, I would therefore conduct more research into each class, with the aforementioned amendments in place, in order to further develop my own teaching styles and strategies in a way that most benefits the students for my personal and professional development. 
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