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1800163 - Improving pupil engagement through the use of ICT
Introduction
Information and Communication Technology (ICT) has developed the modern world in a multitude of dimensions with modern civilisations utilising it’s potential to learn and improve. In light of this, educational institutions and governing bodies, during recent decades, have not only aimed to incorporate ICT into the learning environment but have also made it statutory to curriculums. This has been with the intention of ensuring modern education coincides with the ever changing world. 
After careful examination of current literature surrounding ICT in education and consideration regarding my own experiences with ICT in the classroom environment, this essay will attempt to focus on the impact ICT can have on one pivotal aspect of learning. This focus will be engagement and how it can be improved through the use of ICT. The school I have recently conducted my first professional teaching experience in has a large emphasis on the use of ICT in school life and aims to provide pupils with an array of opportunities to engage with it in order to progress learning. This is not only to adhere with the current National Curriculum (2008) subject matter but also to incorporate the new concepts of the Donaldson report (2015) and the new curriculum reform in Wales. The Foundation Phase class I taught in, however, did not often take advantage of this due to teacher concerns regarding age and various other aspects. This meant that pupils may have been not only being deprived of essential ICT exposure at an early age to develop skills but were also potentially being denied the opportunity to improve varying aspects of the Welsh curriculum through ICT.
My class was comprised of both reception and year 1 children ranging from 4 to 6 years of age. My partner’s class consisted of solely year 1 children ranging from 5 to 6 years of age. Both schools operated under the regulations of the same local authority but differed greatly in their catchment areas and number of free school meals per pupil. 
Myself and my research partner discussed how the importance of ICT needs to be emphasized in school life and agreed that here were limitless possibilities to how children can achieve through employing technological strategies. It was therefore determined that our research question would be as follows. “How can we improve engagement through the use of ICT?” For both of our classes this meant improving engagement in learning relevant and useful information across the curriculum as well as the statutory and necessary skills young learners are required to possess (through the use of ICT). 
It was therefore imperative that we analysed the available literature to determine how the relationship between ‘ICT in the classroom/learning environment’ and ‘pupil’s engagement in learning’ had been investigated and researched and how this would impact our investigations. Moreover, the characteristics of pupil engagement needed to be clear and obvious in order to form consistent conclusions from researcher perceptions. A combination of three subclasses of engagement has been developed by Fredricks, Blumenfeld and Paris (2004; seen in Trowler, 2010) which has formed common perceptions and beliefs around pupil engagement within the learning environment. These being behavioural engagement, emotional engagement and cognitive engagement. This paper will function utilise these three classifications to commonly define pupil engagement. 

An overview of the literature
In recent years, within classrooms, one of the most prevalent ICT instruments has been the ‘interactive whiteboard (IWB)’. It has removed the requirement for both a manual whiteboard and computer (simultaneously) within the learning environment and unlocked a new array of possibilities for learning opportunities. The implications for its practicality and impact have been extensively researched. 
In a study conducted by Beeland Jr (2002) , pupils in various classes were provided with new learning material which was enhanced with the use of an IWB throughout a lesson. The empirical evidence of the study displayed how the IWB was effective as an instructional tool, provided pupils with an alternative method for learning an outcome and increased pupil engagement within the learning process. However, one key finding was that the pupils who exhibited higher levels of engagement were more enamoured with the content of the teaching through the IWB and not the interaction with the device. The findings are further supported by a detailed analysis, conducted by Morgan (2008., p58-60) who states that the IWB serves as an incredibly utilitarian tool regarding instruction within the classroom, engagement in tasks and desired behaviour (usually during instructional periods of teaching). The importance of interaction on engagement has since been explored by Northcote et al (2010) who observed  a higher frequency of exposure and interaction to technology (IWB) in a classroom. This provided pupils with an increased opportunity to meet learning objectives through ICT following teacher lead introductions. The planning for interaction with an IWB increased pupils’ involvement with work following technology being administered for the purpose of their practical learning opportunities. This implies, that increasing the regularity of interaction with technology elevates active learning and subsequently raises levels of engagement with work. 
Onal (2017) solidifies the notion by exploring the concept further in both primary and secondary school children in Turkish schools. Results indicate increases in levels of pupil understanding in work and new concepts through the use of an IWB as well as an increased level of access and interaction with data. The IWB offered an alternative method for pupils to perceive and interact with information. Both factors were positively correlated to effectual engagement throughout lessons. 
The conclusions derived from these investigations suggest that the use of an IWB throughout introductory and instructional sections of lessons can have a positive influence of pupil engagement, improve understanding and provide an alternative modality for learning concepts. This could be due to the technology providing more sensory stimuli and a variety of cues to create a multi modal environment for all learners (Teck., 2013). Pupils also seem to engage in desired outcomes of lessons when given the opportunity to interact with the technology used in the learning environment. This could have positive implications for the design of this research as the IWB is both a frequently used and familiar tool in mine and my research partner’s teaching experience. There are issues with generalisability with regards to differences in age groups between studies. Moreover, difference are apparent between the locations of the research as studies occur in different countries. This can make comparisons difficult as different countries operate within their own school curriculums and values. 
There is, also, evidence to suggest low levels of engagement can be exacerbated by the use of an IWB in the classroom. Bielefeldt (2012) has underscored how pupils and observers within a classroom can perceive the use of an IWB for learning as mundane and routine as it’s frequency is relatively high within modern learning environments. The potential for distraction develops and henceforth, worsens levels of engagement during any interaction with the technology. As a result, arguments could be made that any implementation of an IWB in teaching or research must be not only for the purpose of learning, but interesting and engaging enough to maintain the engagement of pupils. 
One technological advancement that has been applied to the educational setting, in recent years, is the ‘iPad.’ Moreover, the increased frequency of use within school environments has developed alternative modalities for learning and accessing new concepts (Dhir, 2012; Beauchamp & Hiller, 2014).   The increase in the potential for broadening learning has sparked a large array of interest into the possibility for increasing engagement (on many levels). 
Research conducted by Henderson & Yeow (2012) focused on primary teachers and the choice of iPads for completing group work, during a lesson. Semi structured interviews were conducted to record and compare justifications for choice. Non-participant observations also drew various conclusions regarding the implications for iPad use on pupil involvement, work behaviour and various aspects of engagement. Pupils displayed higher levels of collaboration and group driven focus during a task. This, in turn, resulted in displays of engaged behaviour from the students. However, teachers brought attention to the potential for pupils to become distracted and stray from tasks due to the nature of an iPad. This research indicates that the iPad as an educational tool can increase levels of behavioural engagement in primary classrooms through pupil collaboration. It also reinforces the need for efficient and effective classroom management from educators to ensure pupils don’t exploit opportunities to engage with the technology through undesired work/outcomes. Strategies must be put in place for the purpose of this research. 
Conversely, Yusup (2014) has found limitations with the potential for the iPad as a tool for both engagement and collaboration. Based on the responses from teachers, it was determined that the screen size of iPads causes problems for larger groups and collaborative work and as a result, has the potential for pupils to become disengaged and los interest in activities. 
Bearing regards to more the more curricular and subject related implications of iPads, mathematics has emerged as one of the largest beneficiaries. A vast collection of math games and applications are available to be downloaded and interacted with at the touch of a finger-tip. McKenna (2012) coordinated a series of lesson observations in a year 1 classroom that focused on the use of iPads to better achieve learning objectives and success criteria. Across the math lessons, it was not only determined that pupils were more successful in completion of work, but derived that pupils cognitive and behavioural engagement levels were increased when completing work with the use of an iPad. Teaching staff also sought to avoid distraction by pre-loading applications and selecting appropriate material for learners. This research provides a strong support for the exclamation that the use of iPads within math lessons can increase pupil engagement and involvement in work. The findings are substantiated by Haydon et al (2012), O’Malley et al (2013) & Hilton (2018) who have accentuated the relationship between pupils having positive attitudes towards learning new content, being engaged with work and improving the outcome of learning (through the use of an iPad). 
The literature presents various arguments in favour of the use of both IWB’s and iPads in the classroom to achieve learning objectives and increase pupil engagement. Research has started to head towards the potential for new and emerging technologies to influence classroom achievement and analyse pupil engagement. For example research conducted by Psaltis (2018) focuses on facial expressions and body responses to a three-dimensional, virtual-reality game to measure pupil engagement. Other areas are beginning to explore the possibility for technologies such artificial intelligence to be integrated into the classroom. Unfortunately, the majority of schools don’t currently support or fund such technological advancements. For this reasons, the focus of this research will be on the existing and most abundant forms of accessible ICT (IWBs and iPads).

The structure and design of the lesson study
To formulate opportunities for observation and assessment for learning, research needs a central construct and a framework in which to operate. Due to the nature of the research question, the context in which it raises curiosity and the environment in which it needs investigating, the chosen methodology is lesson study. 
Lesson study has been incredibly prominent as a tool for the professional development of teachers and the improved pedagogy of teaching, originally, in Japan (Cerbin & Kopp, 2006). Teachers collaborate to identify areas for improvement within their classroom and plan a series of lessons and interventions to test various pedagogies that may impact the issues identified. Observation of small focus groups is used to assess the understanding and engagement of pupils. Interventions are planned through collaborative reflection which informs the future series of lessons. 
This has progressively been advocated by western countries and constituencies like the united states of America, the U.K, Canada and Sweden. The transitional work of Dudley (2011) has endorsed and developed lesson study in the U.K although limitations have been found with the process. An evaluation conducted by Murphy et al (2017; on behalf of ‘The Education Endowment Foundation’) seemed  to find little statistical evidence to fully support the use of Lesson study as tool for the professional development of teachers and the growth of pedagogical practice. They recommend further investigation into the process as it focuses on small scale interventions in specific contexts rather than on a global bases or as a unified framework for global educational development. 
Examples of it’s success can be seen whereby the process has positively impacted the learning of teachers and their pedagogic knowledge. For example Dudley (2013) has highlighted how the collaborative nature of lesson study allows practitioners to observe elements of the classroom that may not be detected during orthodox teaching. The sharing of ideas, the implementation of different pedagogical approaches and the reconstruction of beliefs is what allows educators to learn and meet the needs of pupils within their classrooms. 
The research conducted by myself and my research partner will aim to utilise non-participant observation, reflection techniques and specific target pupils/focus groups in order to comply with the traditional methods of lesson study. Two lessons will be studied (one taught by each researcher) with both lessons providing equal opportunities for engagement with ICT and technology in the classroom (see appendices F and K for lessons plans). 
The process of lesson study often requires insight from the focus group/participants in order explore the potential for pupil voice to reflect examinations made by observers or to inform them of important pupil perceptions.  The power of pupil voice is well documented as a profitable aid in educational professional development (Flutter., 2007). In the case of our research question, there it is crucial to obtain this insight as pupils can provide verbal feedback regarding how useful they feel ICT within the classroom is, how engaging they deem it to be and useful they find it regarding their own learning. This will be achieved through the use of a semi-structured, focus group interview with questions devised by myself and my research partner. The interview will be conducted as a group for the potential of richer student responses, a general consensus from the whole group and a larger base of reliability (Lewis, 1992).  The purpose of the semi structured interview is to allow more freedom for both questioning from the researcher and answering of said questions from the participants (Kajornboon, 2005).  The questions will be piloted during our professional teaching experience in order to make sure they are age/language appropriate and can provide relevant, qualitative data that can be analysed in relation to the research question. There are risks regarding the quality of answers, pupil willingness to participate and pupil understanding of certain aspects. The answers will be both recorded on a Dictaphone which will later be destroyed, once transcribed, for the purpose of anonymity and the Global Data Protection Regulations act (2018). 
The non-participant observer notes will be recorded through an adapted version of the Leuven Scale of involvement (1994). Laevers & Haylen (2003) describe the benefits and practical applications of the Leuven Scale with regards to it being a very efficient tool for measuring involvement in young children, adolescents and adult learners. This research also advocates the notion that deep level learning cannot occur without high levels of involvement. Mackinder (2017) displays the effective administration of the Leuven scale of involvement by applying its concepts to children’s involvement regarding the Forest School programme. This research displays the difference between a child who is exploratory, curious, engaged and interested by an activity versus a child who’s opportunity to learn and engage with tasks in constrained by authority and rules which causes a low level of interest. The results signify  the importance of interest and involvement in an activity for achievement and well-being. Taking into consideration the premise of our research, this highlights the importance for measuring involvement when discussing engagement and moreover solidifies the choice of the Leuven scale aa a non-participant measure.  
Goldspink & Foster (2013) do present issues with the Leuven Scale, however. They make a case that the scale is far more suitable to young children/learners, has a far less sophisticated well-being measure, has the potential for subjective observer bias (as the measure is observational by nature) and lacks a cognitive aspect of involvement in other areas of activities. Whilst this has merit, our research is formatted as a lesson study meaning the observational aspect of the scale adheres to our research. We also aim to assess Foundation Phase learners meaning the suitability for young learners and participants further consolidates the decision. 
Our research  will aim to focus on a) active engagement in learning (cognitive, emotional and behavioural), b) Involvement/use of technology and c) the progress of the child towards meeting the success criteria of the lesson (see appendices B&C for full scales and appendices G, H, I, L, M, & N for non -participant observer notes/data collection sheets). Pupils will be ranked within the relevant scales from 0-5 (0 = lowest, 5 = highest). Moreover, additional observations will written to couple both qualitative and quantitative data together to increase validity or cross reference displayed behaviours during the research lesson. The scale will be used due to it’s relevance to the research question i.e. “ How can we improve engagement through the use of ICT?” – the dependant or measured variable in this research is engagement. The Leuven scale of involvement focuses on how focused, engaged and interested a child is in relation to the content and outcomes of a lesson. This provides the perfect groundwork for our scale. However, the controlled variable is the exposure and use of ICT in the lesson meaning it is necessary to amalgamate the two concepts and develop our own adaptation of Leaver’s work to ensure both variables are measured and recorded.  
Due to the need for a combination of both qualitative data (obtained from a semi-structured interview) and quantitative/numerical data (derived from the adapted Leuven scale), careful consideration is required regarding the selection of a sample (size, attainment, relation to the variables, etc). As per the recommendations of Dudley (2014), a small sample of 3 pupils in each lesson will be chosen. Obtaining accurate observations and measures throughout the lessons should be more achievable and provide a richer yield of data. Each pupil will range in their general engagement and concentration levels to provide a representative sample of their class’ average engagement in activities and work (A – typically highly engaged and involved, B – reasonably engaged and involved & C – typically shows low levels of engagement and concentration). This will increase and strengthen the validity of the sample. Issues with the sample may arise however in terms of it’s size. Due to the small number of pupils, even careful consideration of a representative sample makes generalisability difficult across different research and contexts. 
Following the commencement of each lesson, a reflective model will be completed by both researchers in order to assess key incidents, discuss observations and findings and analyse results. This will provide the assessment for learning in terms of how the pupils have accessed the technology throughout the lesson, engaged with it, used it for the purpose of learning and achieving and have understood the reason for its use. Alterations will be made from the first lesson to the second lesson based of this reflective model (if there is a requirement). The model will be constructed through the coalescence of two originally similar but distinct reflective tools. These are Brookfield’s (1995; seen in Brookfield, 1998) “Four Lenses” model and Gibbs’ (1988; seen in Finlay, 2008) “Reflective Cycle” to give the model more structure. This features of this model will also be utilised to present and analyse the empirical evidence from both lessons studies, individually and comparatively (see appendices D for reflective model). 
Ethical considerations
Prior to the initiation of the lesson studies, ethical approval was required due to the possible issues that can arise with conducting research of this nature in an educational context with early years learners. The considerations for this research followed the ethical guidelines and codes of the ‘Bera Ethical Guidelines for Educational Research, fourth edition (2018)”, the “UWTSD research ethics and integrity code of practice” and the “EWC code of Professional Conduct and Practice for Registrant with the Educational Workforce Council” documents. 
Some of the potential risks to the participants involved are:
· Stress and discomfort due to the interview process and questioning procedure – pupils will be allowed to leave at any time, without repercussion and don’t have to provide a reason
· Standard safeguarding rules apply in accordance with all research documents and school policies – DBS numbers from non-participants ready, pupils never isolated with staff during process etc.
· Anonymity will be crucial in order to adhere to the current Global Data Protection Regulations
· An explanation of the selection process will be provided as to not create any well being or self esteem issues for non-selected participants
There also potential risks to the researchers including the possibility of a conflict of interest regarding the participants who are selected, a possibility of bias when observing and presenting data, the potential from influencing the participants due to previous relationships and standing as an authoritative figure and the possibility of an accusation of favouritism due to the participant selection process. 
Informed consent will be gained from the parents of pupils for their participation in the research by sending a consent home with an option to opt out or participate, coupled with a signature. The assent of the pupils will be gained using a ‘traffic lights – red, amber, green’ method that the pupils use for assessment for learning in their respective schools (Thumb up = green/ “yes I assent,” thumb down = red/ “I don’t assent,” thumb in the middle = I have a question/I am confused). Pupil’s eyes will be closed for anonymity and no peer influence when asked for assent.
Full outlines of both lessons are present in the appendices (section ) of this essay with each segment of the lesson fully described. The full transcriptions of the pupil interviews are also in this section which will provide a reference point for pupil voice and insight. 
Results and Analysis
Results and analytical information will be provided from the scope of both lesson achievement and through the format of the reflective model that has been developed and administered for the purpose of this research (see appendices D for the full outline of the model). 
Lesson study 1 ( Full outline of the lesson can be seen within appendices). 
During the introduction, pupils of the focus group were immediately engaged with the use of the ‘Talkr’ application and listened intently to the instructions for the lesson during the introduction. Pupil C made a reference to how they had “never had a pirate talk to them before” (full transcription can be seen in appendices J) which increased their cognitive engagement with the content. Pupils A and C engaged and focused with this iPad application and were ready for the commencement of the lesson. Pupil B, however, seemed confused and slightly uninterested with the virtual ‘Talkr’ application and required further support when it came to the main task. Understanding of the task was eventually  provided through the traffic light, assessment for learning strategy. Pupils then had the opportunity to achieve the success criteria of the maths lesson through continual use of the iPad with the math application for direction and number bonds. Pupils continued to engage with the technology throughout the main and into the plenary where the interactive whiteboard gained the attention of pupils A and B but pupil C had lost concentration and displayed lower levels of involvement at this point. Pupil A displayed a consistent level of engagement and involvement throughout the session,  B grew in both involvement with technology and active engagement in learning throughout the lesson and C stayed relatively engaged and involved until the plenary activity. 

The results, as seen in the observational schedule from lesson study 1, match the expectations regarding pupils expected engagement levels in the lesson. Child A remained highly engaged for the majority of the lesson, child B’s engagement and involvement grew throughout the lesson and child C displayed a gradual decrease in engagement, involvement with ICT and meeting of success criteria as the lesson progressed. 
One issue that arose following the initial non- participant observation was a minor disagreement in the rating of a pupil and their engagement within a certain aspect of the lesson. Pupil B was given a 2 for their active engagement in learning during the introduction of the lesson. Upon further reflection and after discussion/deliberation it was agreed that this score was a fair judgement. However, it did provide a bases for the argument that due to the subjective nature of the lesson study, the collaborative aspects of the reflection and intervention could cause differences in opinion. This perhaps could be considered another negative feature of lesson study although not much research exists around the topic, specifically.  It also highlights a potential issue with the non-participant observation material; the potential for the selection of scores being subjective makes the method difficult to transfer between different observers/colleagues/practitioners and could suggest a more refined list of criterion within the chosen scales is required. 
In terms of observations regarding positive outcomes,  pupils did engage with the technology and met the success criteria of the lesson regarding the use of the iPad and the completion of the math material. In addition to this pupils did actually state in the interview that the pirate theme was enjoyable but could have been made more relatable/relevant to their current interests (leaving the opportunity for research into the effect of pupil voice on engagement). Pupils also discussed how the iPad allowed them to explore a variety of math games and experience learning math through a different format. Perhaps, this provides a key base for the use of technology to engage pupils in relevant areas of the national curriculum. This relates back to the research conducted by Hilton (2018., p11) where pupils expressed and displayed higher levels of engagement with math content through multimodalities surrounding technology. Within this study, pupils felt more interested with the novelty of the technological affordances provided by iPads and had more positive attitudes toward learning math content. These findings could potentially correlate to that of this study where the pupils are engaged because of the presence of technology as their attitude towards the content of the lesson is improved.
During the interview, pupils also expressed how they felt iPads can help with learning a variety of subjects, how they could research things very quickly and conveniently and how they could use different features of the device to perform different tasks (e.g. use of the camera to record videos and sounds). 
Bearing regards to lesson improvements, pupils stated within the reflective interview that the pirate ‘Talkr’ video that provided the instructions for the task was “too realistic and a bit creepy.” This could have been the main reason for pupil B not engaging with the introduction to the desired effect and becoming confused. The pirate was also deemed to be one of the sections of the lesson that pupils suggested was changed to make it less intimidating and more relatable. In addition to this pupil C also suggested that the level of math content should be less challenging to make the lesson more comfortable to complete. This could explain the somewhat mid-level engagement and involvement shown by that individual throughout the session. 
Additionally, pupils highlighted their opinion over the importance and use of the iPad as opposed to chrome books, laptops or desktop computers during the classroom setting. There is the possibility that the higher frequency of exposure to iPads developed this opinion. However, it could also be the accessibility and simplicity involved with the use of an interactive screen versus an operational computer. 
An interesting development did occur during the interview process where child A highlighted the issue surrounding screen time with iPads. 
Interviewer -  “Do you think computers and iPads can help you learn?”
Child A – “Yeh but it’s bad for your head because I think so!”
Interviewer – “When teachers use computers in lessons does it help you to concentrate on your work?
Child A – “Not really because… I’ve got spotify on my kindle. Because when I concentrate my head goes a bit funny and it hurts and it hurts in the middle.”
Child A clearly showed an awareness of the risks of overexposure to interactive surfaces. 
The negative effects of iPad screen time have been researched regarding mental health and adverse effects as a result of over exposure (Sigman., 2012; Houghton et al., 2015). However, there has not been an abundance of research regarding how over exposure can impact concentration and engagement. This may be something for researchers to conseider in the future. 

Amendments
After analysis of lesson study 1, myself and my research partner decided the following changes were necessary lesson study 2 of the research:
· The “Talkr/morfo” introduction was to be kept but made less realistic and more child friendly
· The length of the lesson was to be shortened to reduce the risk of a loss of engagement and concentration as a result of additional time
· The exposure/screen time pupils has was to be slightly reduced in order to ensure pupils did not experience any negative health implications
· The theme of the lesson was changed from pirates to superheroes as the second school were exploring the concept at the time as a result of pupil voice
· Due to the current topics that were being explored in school two, the premise of the lesson was changed (see appendices F & K for both lesson plans)
· Less children per iPad to increase the opportunity to collaborate with the technology whilst not being lost in a larger group
· The quantity of the content was reduced in order to ensure work was at an appropriate level for the duration of the task
· Focus pupils were separated and partnered with non-focus participants 
Lesson Study 2
The children within lesson two achieved the success criteria far more successfully, as a collective. Child A maintained a high level of both engagement and involvement with ICT throughout all three sections of the lesson. Child B gradually grew in levels of active learning throughout the lesson and remained very highly involved with the us of ICT throughout (this caused a small issue during an isolated incident of the lesson where child B would not share the iPad with their partner). Child C consistently displayed good levels of active learning in terms of interaction with their partner and understanding. However, involvement with ICT was sot as apparent and at times refused by child C. They were happy to assist their partner and collaborate with the ideas of the lesson but were content with not using the technology first hand. For this reason, child C met the learning objective but not all of the success criteria. 
Children seemed to be less prone to distraction within lesson two as well as more task orientated. This could have been as a result of a shorter lesson with less content. It may also have been indirectly as a result of smaller collaborative groups. Working in a pair rather than a three increased pupils opportunity to engage with technology although child C did not display an obvious enthusiasm to do so. Pupils in lesson two did also make better use of the interactive whiteboard. This was used as introductory tool at the start of the lesson, an instructional tool throughout the main and an interactive face during the plenary. Due to the various uses of the IWB, pupils utilised it to achieve learning objectives by engaging with it’s multimodality. 
Within the interview, relating to the second lesson, pupils expressed some equally interesting but different view-points. The group, as a collective, enjoyed the ‘Morfo’ video that was used for part of the introduction, understood the purpose of it’s use and followed the instructions provided by the technology efficiently. Pupils also discussed how they felt as though iPads could be used in order to “count money” and various other activities relating to both literacy and numeracy. There were occasions where questions were misunderstood and answers often related to the theme of internet safety. Rather than expressing positives or negatives about the uses of classroom technology, pupils seemed very keen to express an awareness around being safe online. 
From an observer standpoint, it is difficult to find aspects of the lesson to improve. For the majority of the lesson pupils were enthusiastic about the work they were given, engaged with the technology and the learning concepts, met the majority of the success criteria and collaborated well. The only disappointing aspects were that child C was incredibly content with not using the iPad during the main activity. Prompting would have been counterproductive as the engagement with technology was a measure in the study. Contrariwise, pupil B had the opposite experience with the technology during the main where by they were not always adept at sharing with their respective partner. Perhaps a reinforcement of rules with the provision of the lesson would be something that could be added in the event of a third lesson. 
One common theme from both interviews (lesson study 1 & 2 – appendices J & O) was the vehemence shown by pupils towards artificial intelligence technology (specifically ‘Echo Dots’ & ‘Alexa’). Pupils from both interviews expressed how they could use it to research things online, listen to stories and use the technology to learn music. This suggests that the potential for the integration of such ICT apparatus into the primary school setting should be explored. 




Discussion
After examining the observational notes, interviewing the participants and reflecting as practitioners, the findings of this research are open to both interpretation and discussion. Evidence arose from the lessons whereby the implementation of modern technologies engaged pupils in learning mathematics. Pupils also expressed this opinion by disclosing the possibilities for iPads to help them learn math content as well as research other areas of learning. From an observatory standpoint this seemed to be due to the fact that pupils ordinarily would cognitively engage with core subjects, such as numeracy and literacy, through traditional methods including writing in text books, completing work sheets, using enhanced mathematic provision- especially in foundation phase classrooms. Therefore, the use of an iPad, for example, to learn material from the aforementioned subject areas, served as an exciting, emotionally engaging and pleasurable method. This stands in accordance with the previously discussed findings of Hilton (2018). 
IWB were very effective as both instructional tools and interactive instruments during introductory and plenary phases of lessons. This matches the findings Northcote et al (2010) & Onal (2017) as some pupils were engaged from start to finish in the lessons and showed large levels of involvement with the ICT presented to them. 
There are indicators that suggest the use of an iPad as a collaborative tool is more effective in smaller groups. Following several amendments that were made to the first lesson, pupils in the second lesson were given the opportunity to work in partners rather than threes. Two pupils generally displayed good involvement with both technology and good engagements levels. However, the key difference was that pupils cognitive and behavioural engagement didn’t show as many signs of decreasing as in the first lesson. This could have been due to the fact that the tool is small and difficult to physically engage with in large groups which would solidify the findings of Yusup (2014). 
To following list provides suggestions of how to answer the research questions, based of the findings of this investigation:
· Raising the exposure children have to ICT within the classroom can improve attitudes towards learning and motivation
· Providing pupils with more technology within the classroom setting can increase cognitive, emotional and behavioural engagement with work providing the learning objectives are clear, the use of technology is relevant and purposeful and the tasks are enjoyable
· Utilising pupil voice to determine what features of the technology interest them and applying this knowledge to the relevant areas of the curriculum 
· Ensuring both pupils and teachers get the same opportunities to interact with technologies and not just using technology to complete mundane tasks or provide instructions within the classroom 
· Explore the possibility of emerging technologies that aren’t currently implemented within the school framework as pupils are not only familiar with them but have access to them outside of school
· Teachers have the necessary pedagogical content knowledge to provide an efficient delivery of both the curriculum through ICT and new ICT concepts
Conclusion
There are methodological limitations to this research which not only have an impact on the results but also, the implications of the findings. For example, a small sample per lesson was used to work in accordance with Dudley’s (2014) recommendations for traditional lesson study techniques and the well-established methods of Japanese lesson study/action research. However, this research was conducted only by two researchers, in two schools, across two separate lessons, with differing themes, different children and a very small total number of children. Regardless of how representative the samples were of their respective classes, it is still incredibly difficult to draw wide spread conclusions from such a small set of data. If the research were to be conducted with far more research partners, the amount of schools would be greater, henceforth making the sample larger. This would increase the validity of the sample as a representations of foundation phase children and provide a more solid base for conclusions to be drawn from.  It would also be more of a fair evaluation if the lessons were based around the same themes and altered with more measurable changes. The increase in research partners would also provide a larger collection of ideas surrounding interventions and have the potential for a wider range of pedagogical approaches to teaching an area of learning. 
There were also issues with the semi-structured interview. Understanding for some questions seemed to hinder the quality and relativity of some of the responses from pupils., This made it difficult to draw comparisons between the interviews from their respective lesson studies. Questions were piloted previously within classes but not with the chosen sample.

Recommendations
If this research were to be carried out again, I would suggest enlarging the sequence of lessons to provide more intervention and obtain a larger scale of responsive and observatory data. I would also either keep the sample of children the same to make the interventions a fair test or vastly greaten the size of the sample to make it more representative. It’s difficult to amalgamate these concepts within lesson study and potentially is something that action research may look to develop in the future. I would also suggest that reflective interviews are completed in a more structured manor, not to restrict responses but to ensure a deeper level of understanding in relation to what is being asked. Finally, I would subcategorise the levels of engagement within the scale. The different types of engagement discussed in the study may be better understood if they are observed and measured separately when pupils are engaging with ICT. 
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