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The issue that interested me was the observation that learners within my class seemed unable to make the link between their topics of work and things in real life. In the same way that it is essential for pupils to make cross-curricular links as per Professor Donaldson’s Successful Futures report (2015), it is also vital that pupils make links with what they are studying to normal life, in order to gain the best understanding. The purpose of the study was to discover how the link between topics and the subsequent understanding could be improved through the use of analogies. The aim of this research project was not to test the effectiveness of any analogical model. It was aimed to simply discover how analogical instruction affected learners understanding of a topic.    
In my class, 28 Key Stage 3 learners took part in a middle prior attainment group during a Humanities lesson. I discussed with my partner that previously uninterested learners had reacted well when given a small analogy relating to the work they were studying, and that interest seemed to peak when they made the comparison between their work and another real life thing. We were both intrigued to see if the same effect would be had with students in my partners class in Olchfa School where he taught a class of 30 high attainment pupils. We also wondered if a larger national analogy, which consumed the whole lesson, would have the same effect as a smaller local analogy. As a result our Research question is ‘How can we improve pupils understanding of a topic through the use of analogies?’ 
I looked into this topic by reading a wide variety of sources of material on line. Putting it simply, an analogy is the method of recognising likenesses between two concepts. Analogies are thought to help pupil learning by providing visualisation of abstract ideas, by helping compare likenesses of the pupils’ real world with the new ideas, and by increasing pupils’ enthusiasm (Duit, 1991). The latter is perhaps what I observed to happen within my classes, which formed the thought behind this research project.  From a teaching viewpoint, the use of analogies can improve theoretical change learning of topics as they expose new outlooks (Thiele and Treagust, 1995; Treagust et. al., 1996; Chiu and Lin, 2008; Dilber and Düzgün, 2008). I also found out that despite the advantages of analogies, they can also lead to incorrect understanding, as an example, if the pupil is unaccustomed to the analogy, and then the chances of developing an understanding are slim. While analogies may be more helpful to pupils who predominantly function at the real working level (Gabel and Sherwood, 1980), if pupils struggle with visual imagery then analogical understanding may be restricted. Pupils that already function at a formal operational level may already have a sound understanding of the topic and the use of an analogy in the teaching style could add irrelevant noise or information (Johnstone and Al-Naeme, 1991). As a result, many teachers decide against the use of analogies in order to avoid these potential problems, though, by doing this, they also avoid the various advantages of analogy use. A noteworthy body of the reading suggests that even though analogies are normal in human interaction, they can be ineffective within the classroom (Druit, 1991). It is noted that caution needs to be taken to make sure that an impression is not given that the analogy is an exact description of the topic (Harrison and Treagust, 1993; Curtis and Reigeluth, 1984). Many scholars have delivered varying perspectives on the functions of analogies with some stating the advantages while others note the disadvantages (Chiu and Lin, 2005). The three main advantages are noted as 1) providing visualisation of abstract concepts; 2) helping to compare similarities of the pupil’s real world with new concepts; 3) providing a motivational function. Some scholars agree that that the visualisation process is vital in the teaching and learning of different of concepts, and that images do in fact provoke a visualisation method, which then benefits pupils understanding (Sharpiro 1985, Glynn et al 1989). Analogies are also used regularly when the target topic is problematic to comprehend (Lewthwaite, 2000). The use of a concrete analog in this state of affairs aids understanding of the difficult concept by making clear similarities between elements within the pupil’s world and the topic which is under debate (Thiele, 1990). There is a number of factors which could result in a motivational gain from analogies. Firstly, because the teacher is drawing from the pupil’s real world experience, some intrinsic curiosity is produced. As well as this interest, pupils who normally achieve lower academic grades have an increased likelihood to gaining a better conceptual understanding than they usually would, and so a motivational gain may be observed. This is perhaps what I first noticed within some of my lessons where students who were previously unengaged seemed to perk up when a small analogy was used, it could be noted that this was actually the fact that their conceptual understanding of the topic increased due to the analogy, and this is what triggered their interest. This then supported our research question as our curiosity following our observations was supported by literature. However, it should be said that not enough has been established from experiential investigations to do with the actual learning process that are connected with instruction through analogies as the majority of studies read only assess pupils ability to recall already learned topics. After looking at a few of the advantages of analogies, I then moved on to read about the constraints, I found that analogies can in fact cause decreased learning because of some important limitations. The first of these was found to be Analog unfamiliarity. This is a substantial constraint with many studies showing that students sampled who had no understanding of the analogy then displayed  very limited understanding of the topic when questioned, as mentioned earlier, it seems to add unnecessary information and can confuse learners more so than simply teaching the topic, and so the use of analogies should be approached with caution. A second constraint, as touched upon earlier, is stages of cognitive development, whereby a wide range of research backs up the point that learners who lack the ability to visualise, analogical reasoning or correlational reasoning are likely to struggle to gain understanding through analogies (Gabel and Sherwood, 1980). Lastly, a wide range of research suggests that the incorrect transfer of attributes can act as a constraint for the use of analogies in teaching. The analog has some shared attributes with the target yet as Licata (1988) contemplates that the unshared qualities can be just as informative to learners as the shared qualities. As no analog shares all its qualities with the target, as if this was the case, it would be considered an example. The qualities here that are not shared have been observed to cause a misunderstanding for pupils if they try to transfer them from the analog to the target. A further constraint may also happen when learners try to transfer in an unsuitable fashion. Instead of using the analog qualities as a model for getting to conclusions based around the target, learners have been viewed to combine all of the analog content into the target topic. This incorrect transfer can result it learners, when being questioned upon the target content, may respond with direct reference to features of the anaolg, and so an incorrect transfer has been made. These were some of the potential banana skins we expect to find when using anaolgies within our lessons.
The methodology used is lesson study research, which is a form of action research. A lesson study is where two or more researchers carry out joint planning, joint observation and joint analysis (Dudley, 2014). This helps improve the professional development of those involved (Amador and Carter, 2018). Three ‘Case Pupils’ will be selected from one class in two different schools. The first three pupils will be observed during one of the researcher’s lessons with the other researcher carrying out a participant observation. After the participant observation, a focus group interview will be carried out with the three ‘Case Pupils’ to go into the chosen topic of research further during an interview. After this, the two researchers will reflect on the lesson previously observed using a reflective model adapted by them using literature such as Gibbs Reflective Model and Kolb’s reflective cycle, come up with an action plan to improve the lesson and then implement it for the following lesson in the different class the next day. The next day the process will happen again but with the researcher who taught the day before as the observer and the observer as the teacher. These ‘case pupils’ will have a consent form given to them prior to the study, outlining to parents what the study entails and if they would consent to their child taking part. Following the study, they will be asked pre determined interview questions which remain the same for both sets of ‘case pupils’. The methods of data collection used are called reflection, observation (non-participant) and focus group. This is a qualitative data collection, an acceptable form of data collection for this study as we focused on words, not numbers, and tried to unearth opinions, thoughts and feelings of the respondents. The use of lesson study is expected to be of great use to me as a teacher as it will help develop existing practices with the assistance of a second opinion allowing for differing views. This ties in with Sachs (2010) quote “Teachers like other professionals need to update their skill and knowledge base”. It will also allow me to renew and rethink my current practices of teaching through reflection. Schon (1987) “demands that teachers are able to engage in reflection-in-action and reflection-on-action” further backing up the thought that lesson study will benefit me with thorough reflection. The reflections were captured using a combination of the reflective models used by Schon (1978), Kolb (1984) and Gibbs (1988). Firstly, we ‘concrete experience’ this is the doing/having the experience of the lesson. Next, we recorded our feelings (what we were thinking and feeling at the time), this was done using (Gibbs 1988) emotional response to a lesson as well as relating to Schon’s (1978) reflection on action model. Both the concrete experience and feelings was completed during the experience. After the recording of this qualitative data, after the experience, we moved on to evaluate what was good and bad about the experience, this was drawn again from Schon (1978) and Gibbs (1988) reflection on action model. This was split into two parts, the first being reflection in action (at the time the event is happening), the experience itself, thinking about it during the event, deciding how to act at the same time and acting immediately. The second part being Reflection on action (After the event)- Reflecting on what has happened, thinking about what we would do different if taught again using new information gained. Whilst also thinking about new theoretical perspectives from the study that inform the reflectors experience which is then used to process feelings and actions. Following evaluation, we moved onto Abstract conceptualisation – concluding and learning from the experience. This was taken from Kolb (1984) and Schon (1978) and was essential to our study, here, we tied reviewed all previous steps and formed final concluding thoughts on the experience after, doing, feeling and then evaluating our lesson. After we had concluded, the next step was to form an action plan stating what we would do to improve the lesson next time. This was adapted from Gibbs (1988) reflective cycle. Finally, after using our conclusions to create an action plan, we took points from the action plan and implemented it into the next lesson. The focus group/case pupils who answered questions was chosen as a sample as they compromised a low, medium and high attainment pupil, this it enabled us to have a variety of learners participating in the study instead of learners of a similar ability. 
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When undertaking the research within a classroom, there are explicit ethical concerns, which have to be taken into account. Firstly, British Educational Research Association (BERA) guidelines state that in order for partakers to take part in research they have to give full knowledgeable agreement (British Educational Research Association, 2018). This is imperative not only for the contributors but also for the contributors’ parents/guardians. (British Educational Research Association, 2018). Furthermore, it was important to make clear to the participants that they or their parents had the right to withdraw at any opportunity throughout the research (British Educational Research Association, 2018). Moreover, it is vital to contemplate the safeguarding and well-being of both partakers and academics whilst keeping the individuality of all partakers unspecified in order to maintain privacy both throughout and after the research (British Educational Research Association, 2018). In order to accomplish this, the data gathered will be only documented on paper and will be put away in a sealed drawer, which will be destroyed once the investigation is completed.
The three ‘case pupils’ observed and interviewed during the first lesson of the lesson study research were noted to be of varying learning, thinking and engagement levels. Pupil A, of low attainment was observed to partially achieve the required levels of behaviour, as they had to be reminded on three separate occasions by their teaching assistant (TA) to focus on the teacher whilst instructions were being given. As well as this their engagement with the lesson taught was noted to be low, with much time spent chatting to the learner sat next to them. Having said this, apart from distracting the learner immediately next to them, the behaviour did not disrupt anyone else. Also, during periods of teacher led questioning throughout the lesson, Pupil A consistently demonstrated a grasp of the lesson content and contributed to class discussion and was able to create their own analogy during questioning at the end of the lesson. In terms of learning, pupil A met the lesson requirements, however, their behaviour and engagement did not.  Pupil B, of medium attainment, displayed exemplary behaviour throughout the whole lesson and remained on task all the way through the lesson. Pupil B also met all learning objectives and was able to confidently create their own analogy. At the end of the lesson without prompt, as well as identify the key focus (analogy) within the lesson. Pupil C of high attainment, exhibited model behaviour and engagement throughout the lesson, and answered confidently during teacher led questioning with correct and precise answers. Also, during the interview at the end of the lesson, pupil C could as well, create their own analogy and identify the analogy used within the lesson. Overall it was felt after reflecting on the three learners levels of engagement and learning combined with their interview answers, that analogies did here improve understanding, but that there is still improvements to be made.
The lesson could be improved by specifically outlining exactly what the analogy was when it was first introduced to the pupils, as many learners, whilst responding well and demonstrating an understanding, were unaware that it was in fact an analogy, they simply took it as part of their lesson. The literature offers indication that the degree of communication amongst the pupil and the teacher of the analogy (either by verbal or written explanation) governs the effectiveness of learning through this media (Dagher 1995). This observation was backed up during questioning of the three ‘case pupils’ where Pupil A, whilst being able to discuss the analogy and exhibit understanding, mentioned that they were unaware of what the term analogy meant. This may be due to the fact the lesson taught was to a year 7 class, and so the majority of learners may have been previously unaware of the meaning of the term analogy. It is noted that this may not have been an issue if taught to a Key stage four class. If taught again at this point in the lesson, I would ensure that a class discussion takes place in pairs just before analogy is introduced, whereby learners have to discuss and come up with what they think an analogy is in their pairs. Following on from this discussion, I would lead questioning on the term analogy and gage the classes understanding of it, using the questioning as Assessment for Learning (AFL). Following this questioning, once I feel learners have can confidently discuss what an analogy is, I would then introduce the analogy, and allow for another short teacher led discussion upon how it links to the students work to take place. After this discussion, another short teacher led set of questions would take place as assessment for learning (AFL), in order to asses if students are able to make the link between the analogy and their work. After each set of questioning, I would only move on once I feel learners have understood the content. 
We learnt from this experience that learners respond very well to local analogies, as it gives them a link between the work they are studying and the real world, and perhaps hits home more so when they have come into direct contact with the example, as was the case here. The majority of learners within the class was observed to have their interest peaked when the first analogy compromising a local shop to the school was introduced, backing up this thought. Also, we could perhaps rephrase our interview questions in order for them top read more simply for year 7 learners, as we found ourselves rephrasing the questions in order for the case pupils to better understand what we were asking. Despite this, in the interest of fair testing, we decided the interview questions would not be changed before the second lesson, however that we would also rephrase questions in the same way after the second lesson, if they it was needed.
[bookmark: _GoBack]The three ‘case pupils’ under observation and questioning during the second lesson of the research project were also noted to be of varying levels of behaviour, engagement, thinking and learning. Pupil A, of low attainment was witnessed to be unengaged in the task from the outset of the lesson. Behaviour and engagement levels were not acceptable, and contributed to the distracting of other pupils throughout. Pupil A also did not achieve the required level of learning, as during questioning following the lesson, they stated they did not understand the lesson, this was evidently due to poor engagement. Pupil B, of medium attainment, remained on task through the majority of the lesson, despite once getting up out of their seat without permission and occasionally briefly distracting learners in close proximity to them self. Pupil B did complete the learning objectives of the lesson and stated they “understood” during questioning. They also were able to create their own analogy, which while partially incorrect, was a good attempt for someone of KS3 low attainment class. Pupil C, of high attainment, displayed an unacceptable level of behaviour during the lesson however often finished tasks early and so required extensions. Once onto extension tasks, this is when pupil C began to distract other learners within the class. Pupil C stated they understood some of the lesson, however that the teaching style was weird. This could be due to the fact it was a carousel task, and pupil C was noted to be working to be starting at the end of the erosional process, and working backwards through it, this could have contributed to a low level of understanding. This lesson was noted to need re structuring in order for the use of anaolgies to improve pupil understanding.
This lesson could be improved by re-structuring the lesson, to not include a carousel task as the teaching style of the lesson. Once we reflected, it was clear the combination of an analogy with a carousel task was too hard to grasp for a low attainment year seven class. This could be due to the fact some learners started the erosional process of ‘Old Harry and his Wife’, at the end, and so had to work backwards through the different sheets. This made understanding difficult. Despite this, some learners, notably the ones whose first sheet was the start of the process, and then worked through it chronologically, consequently had a better understanding of the content. I would restructure it as perhaps a memory mapping task, whereby learners would be in groups of four. One by one, they would come up to the computer and be shown an annotated image of Old Harry and his Wife – the erosional landform we were studying – for 10 seconds. They would then have to go back and describe what they saw to their group who would sketch this. This would continue until all four-group members have seen the image for 10 seconds and described it to their group members. Following this all groups should have had a decent attempt at sketching the diagram with annotations, and a team winner would be chosen. This would be very engaging for a year seven class. This would be followed by a video explaining ‘Old Harry and his Wife’ whereby learners have to annotate an already stuck in picture of ‘Old Harry and his Wife’. The video would be paused and class discussion evoked at certain points as differentiation as well as ensuring all learners understood. 
We learnt from this experience that when teaching a low attainment KS3 class, it has perhaps better, to keep the analogy as a local example, as was the case in the first lesson of the research project, where a fair trade analogy of goods within the local supermarket was taught. This local example, was noted to work better than the national analogy of ‘Old Harry and his Wife’ which is located in Dorset. This means that the overwhelming majority of learners had never in fact heard of this analogy before, and so it appeared hard for learners to grasp its concept. This left us in no doubt that learning was affected because of learners, in theory, had too learn two new things, the content of the lesson (erosional processes) as well as the story of ‘Old Harry and His Wife’. This was seen as an information overload for a low attainment Key Stage three class, and so contributed to the previous thoughts on re-structuring the lesson if taught again.
During this research project, I discovered that analogies, when used correctly, could be a useful tool in teaching and learning. As Wong (1993) stated, analogies can be dynamic tools that assist understanding. Other academics (Harrison and Treagust, 1993; Wong, 1993) contemplate the practise of analogies to be advantageous for teaching and learning in secondary schools. Duit (1991) also recognized that analogical thinking could enable understanding and problem deciphering. This was found to be correct, as during the first lesson of the research project, where a local analogy was used, learning within the class was observed to be improved by this technique. Using an analogical relation between the familiar and the unfamiliar can support pupils ability to learn new material and remove or adjust misunderstandings (Stavy,2006). For this class, it meant an enhanced understanding of the subject taught with investigation data indicating that pupils of a young age are able to use metaphors (Christidou 2011). In addition, the direct link of mental models and analogies is able to facilitate understanding (Newton and Newton 2000). The results found during this project, whereby learners were able to confidently create their own analogy as well as identify the analogy in the lesson taught, backs up results of older studies which found that analogical teaching can aid the learning of concepts (Glynn, 1991; Dupin and Joshua, 1989; Thiele and  Treagust, 1995;  Harrison and  Treagust, 1993;  Chiu and Lin, 2005;  Brown, 2013; Thiele and Treagust, 1994). Despite some of the results backing up the stated literature, there was also findings to suggest that the use of analogies can contribute to learners misunderstanding. Various scholars (Harrison and Treagust 1996, Raghavan and Glaser 1995) contend that misunderstanding about model use may be caused by the method of instruction. This could have been the case during the second taught lesson, where a national analogy was used through the method of a carousel task. When learners were interviewed, they stated the teaching style was “weird” and that understanding was difficult. It was also observed that learners were only learning the story of ‘Old Harry and his Wife’ and not the notion behind it. Thiele and Treagust (1991, 1993) have conducted studies where this is found to hold true, they state that some pupils learnt the model and not what it is trying to represent, this could be the case here. Other authors have discovered other possible reasons, with (Treagust 1993) noting some pupils are dearth of the required visual imagery as well as (Gilbert and Osborne 1980) finding some learners find it problematic to apply the model in unalike contexts. For this class, with the reasons stated by the literature backing up our thoughts, it meant that learning was impaired and so the re-structuring of the lesson as stated previously would be necessary if taught again. After reviewing the literature in relation to the results of the study, it has become clear that the first lesson was more successful in enhancing pupils understanding than the second, with various literature stated giving us reasoning for the positive and negative understandings experienced the two classes. Perhaps a weakness of this study was that we did not use the same method of instruction in regards to the analogies across both lessons, and so comparisons between the two were difficult. Despite this, due to this differences, it was clear to see which technique worked best – the simpler local analogy over the more complex national analogy. 
After reflecting on this research project, it became clear to me that the method of collecting data was reliable, as we followed the same model of observation for both taught lessons as well as using the same set of questions to interview the ‘case pupils’. These were valid well thought out methods of research, observation and questioning, which were backed up by the reading of literature by Gibbs, Schon and Kolb as explained in the methodology. This model was abided to throughout the study in the interests of fair testing. Despite the sound organisation of the project, as teaching is noted as a practice, it was expected that a lot would be learnt, and therefore modified, following the conclusion of the project. One change that I would make to this method would be to re word the interview questions into a simpler meaning in order for low attainment key stage three pupils to grasp a better understanding. This was perhaps overlooked during the creation of this method, and so we found ourselves re wording questions to learners in order for them to understand what was meant. This was a noted limitation of the study, as varying pupils had questions worded in different ways, perhaps effecting learners answers. Also, in hindsight, instead of comparing two lessons with varying method of instruction, and different scale analogies, if done again, in order to better compare results of the two studies and then generalise the findings I would ensure that both analogies were of the same scale, and the same method of instruction be used. Also, if taught again, both lessons could have been run as a pilot test, the fact that we did not, could be seen as a limitation of the method as small issues, such as the lack of discussion about the analogy in the first taught lesson, could have been ironed out. Furthermore, the observational notes, which were piloted, were reflected to of been of great help throughout the research project, this is thought to be due to the fact that we had ran a pilot test of using observational notes previously, and so the method was familiar to us which enhanced the quality during this study. In my next school experience, I would now, following the results of this project, incorporate a local analogy into each scheme of work, and reference this throughout the scheme in order for learners to have something, which forces them to link their work to the real world. This was noted to be something that worked very well during this study, and so, with some adaptations, would be done again with added teacher led class discussion around the analogy when introduced. This will help me move my teaching forward, by adding another key element into my planning that may previously have been overlooked. It is not noted how important creating a link for students between their work and the real world is, both in terms of pedagogical standards as well as pupil understanding and engagement. Both these lessons shall be taught again, with the changes previously stated to be made, undertaken. This leaves me in no doubt, that future classes will gain a sound lesson as a result of the thorough methods used during this study, combined with reflection models used which have left us with changes to be made for the future. This is seen as good practice, and something that is vital throughout my career in teaching.
Following on from this research project, I can now see the value of lesson study as a method of practice within teaching, I recommend that myself, as well as fellow teachers undertake lesson study with any new ideas and concepts they have in order to further their own teaching and learning standards. This, as is the case following the conclusion of this study, will enhance teaching standards and raise learners chances of developing their skills and knowledge within class. This can be only be seen as a positive. The findings of this study, that when the correct method of instruction is used together with the incorporation of a local analogy drawn from knowledge gained from knowing the learner shows that the use of analogies can help pupil  understanding. This proves that when new thoughts or ideas are trailed and tested using a sound literature based methodology strides can be taken in the practice of teaching, This has helped moved forward my teaching standards, and started a few other thoughts that I will try to test through the medium of lesson study. This will undoubtedly benefit both me and my learners, as literature stated it could. The findings back up previous positive thought an analogies in teaching and shed light on the potential banana skins in the use of them. If I did lesson study again I would ensure in both lessons the method of instruction was the same in order to better compare and generalise findings. Despite this sharing good practice with other teachers is essential, and lesson study gave me a chance to do this. I hope in future, all teachers continue to develop their skills and ideas through the use of lesson study.
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