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Aims, focus and purpose of the research
Educators aim to provide learners with the knowledge required to achieve the skill set outlined within the national curriculum frameworks, at Foundation Phase, and at Key Stage 2. Therefore, in order to achieve, students need to be engaged in their learning. With technological advances and various systems of Information and Communication Technology (ICT) more accessible in the classroom environment, utilising this technology to engage learners appears to be a suitable approach. 
It is apparent that educators place the use of technology in the classroom as important as numeracy and literacy (Noor-Ul-Amin, 2013), with learners mastering the basic skills and related concepts. What is clear is that governments and policy makers want to harness the use of ICT within education (Cox, 2010), with this being seen in Wales. The ICT Steering Group Report (Welsh Government, 2013), recommended that ICT should be made an integral part of the curriculum in order to prepare learners for future careers in this field. It highlighted that creativity and problem solving should be encouraged in this area (Welsh Government, 2013). The importance of ICT can also be seen reflected in the changing curriculum in Wales, with digital competence becoming a cross-curricular responsibility (Donaldson, 2015). In addition to this, the Digital Competence Framework (DCF) (Welsh Government, 2016) being introduced has provided information for educators, for teaching and developing specific skills and knowledge to learners. As educators it is necessary to use these reports and guidance effectively in the classroom for teaching and learning. Exposure to ICT from Foundation Phase onwards, can only be beneficial in preparing learners for their future where technology is concerned. 
The purpose of this research aims to investigate and critically analyse the use of technology in the classroom (the use of computers, iPads, Interactive Whiteboards (IWB), alongside various apps and programmes), considering if it is conducive to improving learner engagement. 
It will be necessary to analyse literature and existing research related to the topic of ICT use and learner engagement. The results of this research can then inform future planning, in order to effectively use technology within the classroom, improving and promoting learner engagement. 
Research context 
The research will take place in two schools within the Neath Valley. School 1 is a small rural school of approximately 250 pupils. Situated in an affluent area, only 5% of pupils are entitled to Free School Meals (FSM), this being well below the Welsh average of 19% (Estyn, 2017). Whereas School 2 is a large school of 374 pupils in the centre of the Neath Valley, which has small pockets of deprivation. 42% of pupils are entitled to FSM (Estyn, 2016). 
The research will take place in Year 1 classes at both contexts, with 31 pupils in the class at School 1, and 29 pupils in the class in School 2. All 31 pupils in the class at School 1 returned consent forms. However, only 4 consent forms were returned from School 2. This has the potential to prove problematic if one or all of the pupils do not assent. In this instance the research may need to be delayed in order for more consent forms to be returned, giving the researchers a larger sample of participants to select from.
Within School 2, the use of ICT is limited, whereas in School 1, learners use ICT more frequently and have specific technology zones in the school where various technologies (iPads, laptops, desktops, ‘Beebots’) are used. There is some debate about whether having specific computer areas outside of the classroom is conducive to learning with Kennewell et al. (2000) arguing that opportunities for use are maximised when computers are in the classroom. 

Short Overview of relevant literature
Greenwood (2009) claimed that students were engaged when technology was used in the classroom. This statement, however, is somewhat dated. Based on classrooms of the 1990s, technology has advanced significantly since then, and is now more common place within the classroom environment. Empirical data from the researchers’ own teaching experiences, have shown that using classroom technology does not necessarily promote learner engagement. It could be argued that as learners are now exposed to technology far more frequently both inside and outside of the classroom, it is not as stimulating as it once was, with it now being far more familiar to them. With that in mind, it appears that the way in which ICT is used, needs to be considered carefully in order to improve learner engagement. 
Lim and Tay (2003) argued that higher order thinking skills in conjunction with ICT use are needed for learner engagement. The study identified four types of ICT tool use for education - informative; situating; constructive; and communicative (Lim & Tay, 2003). These tools, whether used in isolation or collaboratively, need to be used well for higher order thinking to take place. However, if higher order thinking occurs and learners are more engaged in a task as a result, this could suggest that ICT need not be utilised in a lesson at all. In the past, when technology was not readily available or accessible within the classroom, it did not mean that the learners were disengaged in this environment. Griffith and Burns (2012) argue that engaged learners are those who are completely absorbed in a task. Therefore, if teachers set suitably challenging tasks that enable this deep engagement, then ICT need not be used at all. 
What needs to be considered is the way in which ICT is used within the classroom. This is supported by Tinio (2003), arguing that there is a need to ensure that ICT is used in a meaningful way in order to promote learner engagement.  It will be appropriate therefore, for the researchers to consider this when planning the research lessons. It will need to be questioned whether the use of the ICT is meaningful, if it is not, it will not engage learners, therefore rendering ICT within the lesson of little use. In support of this, a study carried out by Lim and Tay (2003) identified that ICT should not be used in isolation, but rather, as a complement to the learning objective. The methodology used in Lim and Tay’s study (2003) (observation – participant and non-participant - and focus interview) meant data could be triangulated to give it validity.  The study was small-scale, with data collected from only one school making it difficult to generalise the results. It is also not made clear whether participants within the study were a representative sample of learners, again making it difficult to generalise the results.
Smeets (2004), in support of Lim and Tay (2003), argues that ICT should be used as a complement and argues that this happens in most classrooms. However, it is not considered as being beneficial to learners. The huge potential of utilising ICT is not harnessed enough, but in order to promote better engagement, it needs to be (Smeets, 2004). Though the study carried out by Smeets (2004) supports findings in other studies, the methodology was a questionnaire, with just under 10% of the total number of schools participating. Though selected randomly, it has the potential to provide a representative sample. However, as it was a small- scale study, it is difficult to generalise the results. 
A differing perspective, using qualitative and quantitative data collected through questionnaires and reflection identified that active learning alongside ICT is required in order to promote learner engagement (Kean, Embi & Yunus, 2012). This also supports Smeets (2004) and Tinio (2003) who, in agreement, suggest active learning as being an essential part of engagement. A more recent study (Nicol et al., 2017) compared active learning in both high and low technology environments and concluded that there was no overall difference in the achievement of students. This supports (Kean, Embi & Yunus (2012) and Smeets (2004) in relation to active learning but also indicates that ICT is not required for engagement of learners, provided that active learning is taking place. 
The triangulation of data from the Kean et al., (2012) study offers validity to the research but it was a small-scale study meaning generalisation issues are apparent.
Research in this field of study has generally been small-scale which is an issue that Tinio (2003) also observes. A minority of larger scale studies have been carried out, though there are potential issues with some of the findings of these. Passey et al., (2003) collected qualitative and quantitative data from 17 educational contexts in England, which indicated that learner engagement increases when ICT was utilised. Though the findings can be useful in ascertaining the results on learner engagement in the classroom in conjunction with ICT use, there are potential bias issues with this particular study. The 17 educational contexts in England that were chosen were selected due to being those that had shown good practice of ICT use (Passey et al., 2003). The sample of educational contexts chosen therefore is not representative. The result could be more useful if schools that did not utilise ICT were selected, as this would give more validity to the effects on learner engagement. It is important for the researchers to consider collecting data from contexts that have varying practices of ICT use (identified through empirical evidence), in order to avoid bias and provide a representative sample. 
Though many reports have advocated the use of ICT in the classroom to promote learner engagement, there have been few studies that have shown exactly how that engagement was measured. 
Reading (2008) along with Finn and Zimmer (2012) identified that motivation and engagement are linked, and are based on behavioural, emotional and cognitive factors. Whereas Chi and Wylie (2014), have developed a taxonomy, whereby engagement is categorised into 4 aspects – interactive, constructive, active, passive – whereby, as learners become more engaged in a task, they move from passive through to interactive. Engagement takes place at all levels, but learners who are highly engaged are working in the interactive category. This can involve working with a peer or a teacher, turn-taking to complete a task. 
In the studies detailed, only Passey et al., (2003) indicated that motivation needed to be measured, devising a framework using motivational theory. With engagement being linked to achievement, confirmed by empirical research (Finn & Zimmer, 2012), this is of great importance to educators, though they argue that engagement relates closer to behaviour than it does to achievement. Eccles and Wang (2012) identify issues surrounding the term engagement within most studies, postulating that engagement can be defined in any way to suit the person or group defining it. 
The various literature surrounding this topic has shown that ICT can play a part in learner engagement, and the various aspects that it discusses will be considered during the research process.  What also needs to be considered, is defining the term ‘engagement’ for the purpose of this research, designing an observation schedule that suitably reflects this.

Explanation of Lesson Study design 
For this research, the methodology used is a form of action research called lesson study (LS) which is supported by Peter Dudley’s Lesson Study model (2011). Originating from Japan in the 1870s, some argue that LS has been used effectively by encouraging teacher collaboration in order to improve student achievement (Lee & Madden, 2019). However, a study conducted by the Education Endowment Foundation (2017), is a challenge to this view as it found there was little correspondence between LS and its effect on student achievement. 
The purpose of this research is based on improving learner engagement, therefore LS was chosen as the most appropriate approach to use, whereby the researchers are aiming to use the results to improve and inform pedagogy. 
With observation being a key aspect of LS, Bandura (cited in Quigley, 2016) argues that although observation of other teachers can prove to be invaluable, it is important that it is planned out well and that there is a need to be wary of observer comparison, which can cause feelings of inferiority compared to those they are observing. LS, however, is a method of research which is known across the world. Teachers will plan, observe and revise a lesson with the aim of learning something new which can in turn be used to improve practice (Kuramoto & Shi, 2012). It is not about comparing teacher superiority, rather, it is used as a tool for informing pedagogical practice. 
This research will involve collecting qualitative data through observation (non-participant); focus group interviews; and through researcher reflection. Though observation can take many forms, non-participant observation will be used for the observer to collect a sufficient amount of qualitative data in a short period of time (Burton & Bartlett, 2005). Observation will not be continuous, but at intervals during each section of the lesson, with data being recorded at the time to prevent bias from selective memory (Cohen et al., 2011). The researchers felt that it would be appropriate to observe the participants half way through the introduction, main activity, and plenary parts of the lesson. It was felt that this would be when learners would be relaxed into their learning, behaving naturally, thus giving a more accurate view of their engagement. There are of course limitations to this, with an unknown person in the class observing the participants, there is potential for participants to behave in a way that they think is desired by the researcher. 
To prevent subjective observation taking place, it is necessary for a structured observation schedule to be used in order to overcome observer bias. Two scales will be used to collect data measuring engagement and involvement. This will include the Leuven Scale (2008) for active engagement (Appendix B) and an adapted version of Leuven Scale (2008), specifically related to participant involvement with ICT (Appendix C).  It was felt necessary to use the Leuven Scale (2008) for this research as it was deemed more appropriate to the needs of the participants over scales such as the Motivation and Engagement Scale (Liem & Martin, 2012). The latter scale, was too complex in nature, including aspects that the researchers felt were not prudent for the observation. Though both focus on engagement, the Leuven Scale (2008) provides a detailed criterion to follow, thus ensuring that personal bias of the researchers does not affect the recording of the data. 
The interview will be semi structured in a focus group, with questions prepared beforehand (Appendix L) which will allow for the researchers to potentially address or answer questions that may be asked during the interview process. To overcome issues surrounding recording the qualitative data, the interview will be audio recorded and notes will be taken by the researcher to allow accurate collection. By having a focus group interview, it can be used as a method of triangulating the data, thus the reliability of the research increases (Mukherji & Albon, 2010). There is the potential for the focus groups to have strong personalities who may take over the discussion, therefore asking each participant their opinion in turn is a strategy that may be required to overcome this. 
Three children were chosen as a sample from each school context to form the focus groups. In both contexts, the participants were selected from the higher ability groups, but were selected due to their varying engagement levels in class, from high to low and thus giving a representative sample. This is based on Koerber and McMichael’s (2008) purposeful sampling method. Though not a representative sample of the academic ability in the class, the researchers had to consider the sample based on the return of parental consent forms in both contexts to select participants. Therefore, it was necessary to use empirical data to inform this decision and also utilise convenience sampling (Koerber & McMichael, 2008) as the researchers had to select participants from those who had returned parental consent forms.
In addition to the methods stated above, in order to further triangulate the data, reflection will be included in the methodology. Reflection is necessary as it gives teachers the opportunity to critically think about practice, using these reflections it is then possible to identify areas for change and improvement. Reflection for this research will be based on Brookfield’s ‘Four Lenses’ model (1995) and Gibbs’ Reflective Cycle (1998) (Appendix D). It was necessary to combine elements of both, because although Gibbs’ (1998) cycle can be used to improve understanding of practice, giving the opportunity to reflect on encounters from the researcher’s own perspective, Brookfield’s (1995) model offers the opportunity to view the research from different perspectives. By allowing for various perspectives it gives the researcher different opinions to consider, which can be used to inform planning and future teaching. The student perspective in the Brookfield (1995) model means that the data collected from the focus group interviews can be reflected on and the researchers can take into consideration pupil voice. In teaching and learning, it is essential to involve learners and utilise pupil voice, with Article 12 of the United Nations Convention on the Rights of the Child (UNCRC) (1990) stipulating the importance of respecting the views of children. Though this statement applies to children in Wales, Estyn (2016), have also created a best practice guide for pupil participation, which embeds UNCRC into legislation.
The triangulated qualitative data collected through these methods will increase the validity of this research. There are, however, limitations. The research is small scale with the involvement of only 3 participants per context and is also limited by time restrictions. It is still possible however, to use the data collected to inform the researchers’ own pedagogy.  
Ethical considerations 
In order to carry out the research ethically, it was necessary to obtain informed parental consent (Appendix A). In addition to this it was necessary to also gain participant assent. This was carried out via a ‘blind vote,’ where learners demonstrated their assent by closing their eyes and putting their thumbs up or down after they had received an explanation of the research (Appendix E). This was witnessed by the researchers, class teachers, and teaching assistants in both research contexts. The blind vote was the chosen assent method as it is a classroom tool utilised in both contexts, thus being familiar to learners, but also in order to prevent learners being influenced by peers. Throughout the whole process it was explained to participants that they had the right to withdraw at stage of the research process.  
As the participants will be meeting with the researchers, they cannot be offered anonymity, however, confidentiality will be guaranteed (Cohen et al., 2011). All data collected will be anonymised, meaning that there will be no identifying factors related to either the participants or the research contexts.
Prior to the interview process it will be explained to participants that the session will be audio recorded, detailing what the data will be used for and who would have access to it. Assent will be gained prior to any recording taking place. Audio recordings will be transcribed within each school context and then destroyed in accordance with Data Protection Regulations and GDPR rules. It is important that all data is kept securely, therefore, the researchers will store data on password protected and encrypted devices. 
With any research there are elements of risk to participant, researcher and institution. Therefore, it will be necessary to behave appropriately and in a professional manner; to not falsify data; to ensure data collected is anonymised; and to reinforce the rights of the participants. 

Lesson Study (LS) 1 results and analysis
LS 1 took place in School 2 (for lesson plan see Appendix F), utilising situating, informative, and communicative tools (Lim & Tay, 2003). 
The observation schedules (Appendix G) indicate that child A was engaged at high levels throughout the lesson in its entirety and meeting the success criteria. Child B however, showed increasing engagement as the lesson progressed. Child B was not confident in their ability, but by observing the other participants during the main activity, they became more engaged. Their confidence grew using a co-constructive approach of building knowledge with peers (Tay et al., 2012). There is evidence here of the child working in the Zone of Proximal Development (ZPD), an idea associated with Vygotsky, whereby there is interaction between the less competent (Child B) and the more competent (Child A and C), leading to independence of the less competent participant (Chaiklin, 2003). 
Child C was keen to use technology and showed some engagement in the main part of the lesson, but, as participants were all sharing one iPad, there were instances where Child C became distracted. Lack of available technology is a naturally going to be barrier if the aim is to improve engagement using ICT. Therefore, it is important that sessions are planned with a suitable amount of hardware available for the activity, plus spare hardware to allow for any technical issues that may arise. Child C was disengaged during the plenary. Since it involved the whole class, it could be argued that their own involvement with the technology was very limited. However, Child C showed no interest in participating, despite the other participants doing so. It could also be argued that Child C was not engaged because active learning was not taking place during the plenary, thus supporting the findings of Kean et al., (2013), Smeets (2004), and Tinio (2003). 
The interview (Appendix H) identified issues surrounding the use of an unfamiliar theme as part of the Morfo video. However, the participants did contradict themselves in their opinion of it. Though it was a novelty to the participants, they could not see its relevance to their learning highlighting that is important that the ICT is being used in order to complement what is being learned (Lim and Tay, 2003). 
An interesting point was Child A highlighting the detrimental effects to health associated with the overuse of technology. There have been studies surrounding the effect that prolonged computer use has to posture (Straker et al., 2008), and potential issues relating to mental health (Harwood et al., 2014). With widespread media coverage frequently espousing the negative effects of technology, it is possible that learners have picked up on this and are cautious about engaging with it. 
The empirical data identified that it was necessary for the researchers to make several changes in preparation for LS 2, in order to discover if these changes would improve learner engagement. 
The engagement levels of the participants were not as high as expected for the introduction and plenary, this was interesting as both involved opportunities for the interactive use of ICT. This suggests to the researcher that in Foundation Phase, whole class activities are not as engaging for learners and this needs to be addressed for LS 2. Therefore, the introduction will promote active learning, involving two groups of learners in order to stimulate engagement. The plenary will be styled similarly, with only two groups of learners participating. 
In addition to this, the researchers both agreed that the lack of hardware was an issue with engagement during the main activity. For LS 2, it will be necessary to have more hardware available to see if that has a positive effect on engagement levels. 
From the student perspective, there was some uncertainty about the theme used for the Morfo video. For LS 2 the theme used will be relative to what participants have been learning, with the aim of initially sustaining engagement and then improving it as the lesson continues. 
From triangulating the data collected from LS 1, although there were some instances where the use of ICT improved or sustained learner engagement, several issues were identified and will therefore be addressed in LS 2 as detailed above.

Lesson Study (LS) 2 results and analysis
LS 2 took place in School 1 (See Appendix I for lesson plan) utilising the same ICT tools as in LS 1, though with some differences in application. In addition to this a new ICT feature was introduced in the session, a QR code.
The introduction for LS 2 empirically demonstrated a far higher level of engagement (Appendix J) across the sample of participants because they were engaged from the beginning of the lesson in active learning. Being involved with the information meant that they were able to not only engage with it cognitively, but also more meaningfully too, supporting Chi & Wylie (2014). 
The main activity (Appendix J) also showed improved engagement with learners due to the changes that had been made to the lesson. It was interesting that though none of the participants had used QR codes in class prior to this session, they did not ask what it was, but simply followed instructions to access the content showing a great deal of learner independence. This added a new challenge compared to LS 1, where the participants were provided with the equipment and tools that they required, set up and ready to use. This new challenge required higher-order thinking, which supports Lim and Tay’s (2003) study findings. 
The mini, group focused plenary, showed that the participants were more engaged with the activity compared to participants in LS 1. After the session had ended, the game was left on the IWB with Child A and Child B continuing to play it. This demonstrating that there was a high level of engagement with the activity.
Participants again highlighted the use of Amazon’s ‘Alexa’ as a way of learning new information during the interview process (Appendix K). Therefore, it is important to consider using this technology in the classroom, as a result of pupil voice. There are instances of using Amazon’s ‘Alexa’ within the classroom environment in the United States, with Machajewski (2018) highlighting its many uses and encouraging educators to embrace these new technologies. However, with a lack of empirical evidence to suggest that it is a viable classroom tool, it is hard to generalise whether it would in fact be effective. 
Child A, identified issues surround the use of technology related to health. Participants also suggested issues surrounding e-safety, suggesting this is a genuine concern for learners. As educators, though it essential to teach learners about the principle of staying safe online, it is necessary to remind them that the technology used in schools has special measures in place to keep them safe. This fear has the potential to be a barrier to engaging with unfamiliar technology. 
All participants initially failed to acknowledge that the pictures showing various technological hardware could aid learning. Child C showed that there appears to be a fine line between iPads for learning and iPads for entertainment. In support of this, are the findings of Selwyn, Potter, and Cranmer (2008), identifying from quantitative data that school children use computers at home and in school to mainly play games. This has implications for using games as a teaching tool. It is important that teachers explain the importance of the use of certain games in relation to learning. It is necessary to explain that though games are being used, that the purpose of them is to develop and practice skills specifically related to learning.
The lesson with the modifications proved successful, with all participants achieving the success criteria for the session. With active learning taking place from the beginning, learners displayed a high level of engagement and the introduction of a new challenge using ICT promoted learner engagement and independence. This was engaging for them. From the participants’ perspective, there appears to be some confusion about how certain hardware can be used to aid learning, and there are fears about safety. These are both easily addressed by having discussions with learners, explaining how and why certain tools are utilised and the procedures and practices in place to keep them safe. Participants identified that some technology could help them to learn, and pupil voice is very important for informing future teaching.

Conclusion 
The triangulated data collected from this research suggests that ICT can be used to improve learner engagement, this being evidenced by the changes made to lesson resulting in better levels of engagement. However, it only shows an engagement to a certain extent, evidenced by the interviews where there is an ambiguity about how and why ICT is used. Though the results of this study have contributed a small part to the research on engagement and ICT, the results cannot be generalised. 
This study was constrained by time limits, with only a small representative sample of learners participating. Further studies need to be carried out over longer periods of time, including involvement of more participants to provide a better representation, thus enabling the generalisation of results. The participants in this study were from Year 1 classes, all aged between 5 and. This means that due to their age, although they have had some exposure to ICT, a child in a Year 6 class (aged 10 to 11) would have had far greater exposure. Further investigation could be carried out to discover whether the engagement for a similar activity at a different age level would yield similar results.  
The observation schedule used to collect data related to both active engagement in learning, and the involvement with ICT. For future research, focussing more on the latter may prove to be more beneficial. In conjunction with having the same activity, one ICT based, one non-ICT based, with learners having free choice to select the option that they would prefer. By doing this, it would be clearer to see if the ICT has any bearing on engagement. 
The researchers used a limited number of technologies within the LS. Therefore in additional research, using tools such as Amazon’s ‘Alexa’ or Artificial Intelligence (AI), may show a greater engagement amongst learners as these are more ‘modern’ technologies that learners may find more exciting.  
Though the triangulated, qualitative data provided the researchers with key information relating to ICT and engagement, in future research using quantitative data through questionnaires may yield more interesting information. In addition to this, the questions asked within the interview process could be adapted to find out what technology learners use at home, then finding out the reasons why they use it. Much like the study conducted by Selwyn, Potter, and Cranmer (2008), it could provide useful information to inform planning and pedagogy. 
Empirical data collected from both schools indicated a different ethos to involving the use of ICT for learning. Though Kennewell (2008) argues against designated computer areas outside of the classroom, empirical data had identified that it is effective for School 2. This highlighting that engagement with ICT is incredibly varied between schools (Selwyn, Potter and Cranmer, 2008), despite being in the same local authority. 
In relation to the research question, there are several ways in which to improve engagement. There appeared to be a fine line between iPads for learning and iPads for entertainment in LS 2, therefore the links need to be explicit for comprehension purposes. Generally, LS 1 participants used technology far more frequently compared to participants in LS 2. This could be why, on comparison of the observation schedules, that LS 1 participants were less engaged in using ICT as it is so familiar to them. Improving engagement levels by utilising ICT tools such as Amazon’s ‘Alexa’ will show that pupil voice is considered and acted upon. In addition to this, it is important that educators explain why certain technologies are used and for what purposes. Literature relating to ICT and engagement considered for this research, corresponds to the collected data. Importance should be placed on active learning taking place; of ICT being used as a complement to learning objective; and also the development of higher order thinking skills through the use of ICT.
Although this research project has only examined a small number of participants, it is clear that engagement with ICT is a method that educators should utilise to increase skill sets and learner engagement. As technology advances, it will become more imperative that ICT is utilised correctly to be able to develop learners, nurturing them in order to grow and be effective within society.

Recommendations 
The researchers have identified that at a class and school level, clear explanations need to be given to learners about why particular technology is being used, and how that it will aid and benefit learning. In addition to this, it must be made explicit that various ICT tools can be used for learning, but can also be used for entertainment, proving they are capable of being useful for a multitude of reasons. Learners need to be exposed to a wider range of technology during their education in order to stimulate, engagement but need to be made aware of the safeguarding procedures that are in place when these tools are being used in schools.
Further research is needed to identify whether different age groups respond in the same way that the Year 1 participants did. This research requires participants to choose whether they use ICT in an activity or not, monitoring the engagement levels.  It is necessary to carry out this research in a range of educational contexts in order to generalise that data.
Additional research methods need to be utilised, as collecting quantitative and qualitative data will increase the validity of any findings. 
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