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[bookmark: _Toc648784205]Chapter 1 – Introduction
[bookmark: _Int_RPPdJR53]Falling PISA outcomes in Wales led the Welsh Government to commission a review of Education in Wales (OECD, 2014) which highlighted a range of strengths and concerns about Education in Wales. As a result of this review the Welsh Government sought a wide-ranging review on the curriculum arrangements for learners in Wales by Professor Graham Donaldson. The review took place between March and December 2014 and was published in February of 2015 in the form of Successful Futures (Welsh Government, 2015). The Welsh Government accepted all sixty-eight recommendations of the review which detailed a broad approach to curriculum reform, outlining draft curriculum areas of learning experience, pedagogical approaches alongside draft approaches to assessment.
Critically the Successful Futures report outlined the need for digital competence to become a cross cutting curriculum responsibility (Welsh Government, 2015 p. 41), alongside literacy and numeracy. The creation of a digital competence framework was deemed necessary in recognition that confident and creative use of technology is increasingly central to life and is the responsibility of all teachers (Welsh Government, 2015).
The Successful Futures report had strong echoes of the work of the Welsh Government ICT strategy group established in 2012. The ICT strategy group was created following calls from the Minister for Education and Skills (Welsh Government. 2013 p.7), to review the ICT curriculum in Wales. This review in its headline recommendations was clear that there needed to be a Statutory Digital Literacy (DL) Framework which should be implemented to work alongside the Literacy and Numeracy Framework from Foundation Phase through to post-16 education (Ibid p.4). Donaldson refers directly to this in Successful Futures (Welsh Government, 2015. P.13).
The Minister for Education and Skills announced that the Digital Competence Framework (Welsh Government, 2015, p.5) would be fast-tracked in June 2015 with Digital Pioneer Schools announced in July of the same year. 
In Wales there is a clear definition of digital competence outlined in the Digitial Competence Framework as follows:
Digital competence is the set of skills, knowledge and attitudes that enable the confident, creative and critical use of technologies and systems. It is the skill set that enables a person to be a confident digital citizen, to interact and collaborate digitally, to produce work digitally, and to be confident in handling data and computational thinking (problem solving).
(Welsh Government, 2016 p.4)
Unsurprisingly around the same time there was exponential growth in the range of digital technologies available to schools. Once such technology is what is commonly referred to as Google Classroom. Google Classroom is part of Google Workspace for Education. Overtime several researchers have attempted to define Google Classroom. It is a suite of cloud-based apps that are packaged together for schools and other educational institutions to provide an interface with Google Drives, Docs, Sheets and Slides alongside Gmail (Brown and Hocutt, 2015, p.161,) and creates an administrative interface with school’s management information systems. 
In Wales the Welsh Government has worked extensively with the Google for Education UK (United Kingdom) team to develop a solution for enrolling Chromebooks for schools on the hwbcymru.net domain (Welsh Government, 2019). However, not all schools use this service and the school in this study works outside the hwbcymru.net domain. 
In early 2020 there was a significant shift in education to online learning across the world as a result of the global COVID19 pandemic (OECD, 2020).  Many systems were adopted across the world to manage learning and teaching during the closures that came about as a result of lockdown periods with Google Classroom providing a platform that could be easily used by learners, (Sharda and Bajpai, 2021. P.362) suggesting that ease of use is a key factor in choosing Google Classroom.
[bookmark: _Int_qEzirCNK]In 2022 a report by an American company (Learn Platform 2022), reported their collected data on the use of 8,000 digital tools and reported that Google products were the top 5 used and their use had continued to increase post pandemic, whilst the use of applications such as Google Meets went down. This is unsurprising as the return to face to face classroom teaching has increased. A new report by a North Carolina-based ed-tech company appears to prove those experts right, at least for the first half of the academic year.  Alongside this UK data (Statista, 2023) shows the number of new downloads in the UK has dropped significantly as  there has been a return to face to face teaching.
[bookmark: _Toc1748236366]Chapter 2 Literature Review
[bookmark: _Toc508066215]2.1 Researching the literature
The main purpose of this study is to explore the perspectives of learners and teachers of using Google Classroom in a secondary school classroom environment. A systematic search strategy was used to narrow the focus of the research.  Initially the electronic database, ProQuest Central, was searched using the criteria “integrating technology and Classroom.  This provided over 4501 results, which was too broad.  The search, however, did yield useful textbooks which were able to provide quality information about the integration of technology in classrooms as background reading. The search was then refined to Integrating “Google Classroom in Secondary and or High Schools,” and the results filtered to include only peer reviewed journals, full text online, articles, and education research, English publications only, and within last 10 years.  This significantly reduced the results to 147 which was manageable. A further search was undertaken using Welsh Government’s Website in relation to “Digital Competence in Wales.”  This yielded approximately 12 relevant results which form part of the introduction and context.
 
Whilst it is accepted that limiting the results could exclude potentially useful publications, for example works older than 10 years and seminal works, focusing the search in this way was valuable because it saved time and extracted a lot of data that was not relevant to this study. Additionally, Google Classroom has only been in operation since August 2014.  In addition, the snowballing method was used to identify older, significant work plus seminal work, from the articles and this provided valuable insights and focused the search on other relevant studies. The literature below is studied through a range of themes, integration, functionality, accessibility, collaboration,  and technology models 
[bookmark: _Toc994719780]Integration and collaboration
Studying the Integrating of technology into the classroom environment is not a new topic (Little-Wiles and Naimi, 2011), (Gupta and Fisher 2012). Some researchers report that it allows for greater motivation and collaboration amongst students (McArthur,2009 p.64). Others state that poses a number of challenges for teachers (Little-Wiles and Naimi, 2011), and for some there is disillusionment with the integration of technology and internet based forms of learning. (Cuban, 2001; Oppenheimer, 2003). There is a significant amount of literature devoted to this particularly in relation to what brings about success. It is suggested that it can be characterised it in terms of what benefits it brings to both teacher and learner (McKnight, O’Malley et.al. 2016  p.200). There are several that factors influence whether integration is successful such as resources, school structure, climate and technical support this can be found in much of the literature on this subject (Mcknight, O’Malley et.al 2016 p.201). The role of the teacher and their acceptance of the need to use the technology is often highlighted as a key factor in the integration of technology into classrooms (Jeong, 2016 p.496). The Digital Competence Framework (Welsh Government, 2016) talks about integration in relation to teacher skills but not from the point of view of the learner.  
[bookmark: _Toc1470611048]Functionality
Google Classroom is part of the Google Apps for Education Suite.  It is an educational platform that provides a wide range of functionality which is designed to enhance the learning and teaching experience. Originally designed to streamline classroom management and foster better collaboration it allows teachers to create virtual classrooms, distribute assignments, provide timely feedback and engage learners in a dynamic user-friendly digital experience (Google for Education, 2015). The typical Google interface allows teachers to organise, share resources, communicate with learners and organise discussions more efficiently. The functionality of Google Classroom appears to be almost universally agreed as highly valued and easy to use and some assert that it is beneficial to learning (Sansinadi and Winarko, 2020 p.370). However, the study by Sansinadi and Winarko is limited due having only one participant. Other studies (Gupta and Pathania, 2020 p.843), also stating that it is beneficial to both learners and teachers with over 60 student participants.
Several studies have focused on the integration of Google Classroom including discussing the range of applications that are integrated such as Mail, Docs, Sheets, Slides, Stream and so on. A particular feature of the integration is how it brings together in and out of classroom learning (Bondarenko, 2018; Santos, 2021. P.626). The integration also allows for the use of Google Meets as a video conferencing platform that can create virtual interactions. Furthermore, the use of Google Forms and Practice Sets enables the gathering of feedback and the evaluation of learner progress.
Google, (2021) states that with the functions Google Classroom offers a holistic and efficient solution for educators and learners alike, promoting engagement, organisation and innovation in the classroom (Google, 2021). Users of Google Classroom cite the integration of applications as being beneficial for things such as submitting tasks, allowing for good communication with the majority stating that the familiarity of it is positive (Paramahita, 2021). There are numerous studies conducted across several countries that have explored learner attitudes towards the integration of Google Classroom which conclude that the perceived ease of integrations is useful to learners (Maroof and Emran, 2018; Manan and Hanafi, 2019; Hamzat, 2019; Kassim 2020). However, these studies are all conducted with senior high school learners, undergraduates and postgraduates. There are very few studies conducted with learners around the age of fourteen or in the United Kingdom.
[bookmark: _Toc105196328]Technology Models
In the context of Google Classroom, the Substitution, Augmentation, Modification and Redefinition (SAMR) model.  [Fig.1.][image: ]
This is a theoretical model that can be used to evaluate the integration of technology in Education.  At the basic level of substitution, a Google Classroom can replace traditional paper-based assignments with digital ones, offering benefits such as easy access to a range of materials and streamlined activity and organisation. Augmentation happens when adding additional features such as Practice Sets, online quizzes or collaborative editing of Docs, Sheets, Slides or other materials without fundamentally changing the instructional approach of the teacher or the methods of learning adopted by the school. 
Moving through the model on to modification is where teachers leverage Google Classroom’s structure to change how learning activity takes place. For example, learners collaborating on activities in real time, receiving instant feedback and using Google Streams to engage in discussions beyond the limitations of the classroom. Finally, redefinition occurs when the technology is used to create new possibilities. Google Classroom in this stage of the model allows for entirely new and different possibilities by breaking down barriers of time and space, fostering independent learning, global connections and collaboration. For example, in this phase a science class could see a live segment of a transplant or take a live virtual tour of the Large Hadron Collider at CERN. Through this model it can be appreciated that Google Classroom goes beyond substitution and has the potential to support a transformation of the educational landscape. It can support redefining traditional teaching practices and empower students with new and innovative learning opportunities.  However, there are limitations to the SAMR model as it does not focus on the learner experience or perception therefore there is need to consider the perspective of learners alongside the SAMR model. The model has further limitations which should be considered. 
The SAMR model categorises technology integration into four levels, which can be viewed as oversimplifying the complexity of teaching and learning with technology. The reality is that the integration of technology can be multifaceted and involve various levels of transformation that may not sit neatly within the SAMR framework. Furthermore, the model can be seen as suggesting a linear progression from lower to higher levels of technology integration. It implies that technology integration starts at substitution and teachers should move through to redefinition with this being the desired path. 
The reality is that the integration of technology is not linear and that teachers may use technology at different levels of the framework depending on their learning objectives, context and learner needs. The model similarly does not consider the contextual factors such as pedagogical approaches, subject matter and available resources that can impact the technology, but these are not addressed in the model. Furthermore, the model does not address the assessment of learning in the context of technology, and it does not provide guidance on how to assess higher order outcomes or how the technology can be used to enhance assessment practice.
It is important to view SAMR as a model for reflection and discussion rather than a rigid linear framework. It is important that teachers consider these limitations and adapt the model to their specific context considering the broader principles of effective pedagogy and the unique needs of their students.
[bookmark: _Toc1957565878]Accessibility
Google is considered to be a fairly accessible platform. Google has made efforts to ensure that Google Classroom meets accessibility standards and provides a range of features to accommodate different users’ needs. Google Classroom is designed to be compatible with screen readers, allowing visually impaired users to navigate and interact with the platform effectively. The platform offers keyboard shortcuts and supports keyboard navigation which is beneficial for users who have mobility impairments or prefer using a keyboard to a mouse. If you use the Google Meets integration for video conferencing, it provides the option to enable automatic captioning which benefits individuals with hearing impairments. Google offers high contrast themes and alternative colour schemes to improve visibility and accommodate users with colour blindness. Google Classroom is available in multiple languages, making it accessible to users from various language backgrounds.
Teacher perceptions of using Google Classroom can vary, but overall, it has been widely embraced as a useful tool in all phases of education. Google Classroom has been perceived to provide a centralised platform for managing assignments, materials and communication. Teachers appreciate the ability to create, distribute and collect assignments digitally, streamlining their workflow and reducing paperwork. Google Classroom promotes ease of document sharing, resources and feedback. Announcements, reminders and discussions can be posted and students can ask questions easily or seek clarification. This improves communication and helps create a rich, interactive learning environment. 
Google Classroom’s organisation features may help teachers stay organised. The ability to create a structured digital classroom environment simplifies the process of locating and managing materials. The integration with Google Apps is a key feature. Digitising various aspects of teaching saves teachers' time. Grading can be done efficiently and providing feedback is reported to become easier. 
Google Classroom provides flexibility in accessing materials and assignments. Teachers report that learners like the ability to work from home, on the go, or the ability to catch up with missed sessions. Teachers report that the flexibility benefits learners with different learning styles and needs. Teachers are assisted by the insights into student progress, assignment completion and submission times. The data can assist teachers in identifying patterns and trends, enabling them to tailor their instructional practice and interventions accordingly. 
Google Classroom is widely used in educational settings, and learner perceptions of using this platform can vary. Here are some common perceptions learners may have regarding Google Classroom. Many learners find Google Classroom easy to navigate and use due to its intuitive interface. 
The platform provides a clean and organised layout, making it simple for students to access assignments, resources, and communication tools. Google Classroom allows learners to access course materials, assignments, and additional resources anytime and anywhere with an internet connection. This convenience is particularly helpful for students who want to review materials or complete assignments outside of school hours. Google Classroom streamlines the assignment submission process. 
Students can easily submit their work digitally, eliminating the need for printing or physically handing in assignments. Additionally, the platform provides a centralised location where learners can view deadlines, track progress, and receive feedback on their work. Google Classroom offers collaborative features, such as group discussions and document sharing. Learners can engage in online discussions with their peers, collaborate on group projects, and provide feedback to one another. 
These features foster teamwork and enhance the overall learning experience. The communication tools within Google Classroom, such as announcements and private messaging, enable effective teacher-student and student-student communication. Learners appreciate the ability to ask questions, seek clarification, and receive prompt feedback from their instructors and classmates. Integration with Google Suite: Google Classroom seamlessly integrates with other Google Suite applications like Google Docs, Google Slides, and Google Calendar. This integration allows learners to create and share documents, presentations, and schedules within the same platform, enhancing productivity and organisation. 
[bookmark: _Toc1522418493]Digital Skill Development
By using Google Classroom, students can develop valuable digital skills. They become proficient in utilising online platforms, managing digital files, collaborating remotely, and adhering to digital etiquette, which are essential competencies in the modern world.  Google Classroom offers options for personalisation and differentiation in assignments. Teachers can assign tasks tailored to individual learner needs, providing a more personalised learning experience. This flexibility allows students to engage with content at their own pace and explore topics of interest. 
Some learners may encounter technical challenges while using Google Classroom, such as connectivity issues, difficulty navigating certain features, or compatibility problems with devices or browsers. These challenges can affect their overall experience and may require technical support to resolve. Overall, learner perceptions of using Google Classroom are positive due to its user-friendly interface, convenient access to resources, efficient assignment management, collaborative features, enhanced communication, and the development of digital skills. However, individual experiences may vary based on factors such as technological proficiency, personal preferences, and the support provided by teachers and administrators.
[bookmark: _Toc11499512]Limitations
Google Classroom has become popular and widely used for online education and integration into classrooms it does have limitations. One major limitation is the dependence on internet connectivity which can be a barrier to learners and teachers. Where one is lacking a stable internet connection,  difficulties arise in accessing course materials, submitting assignments, collaborating and participating in Google Streams. Additionally Google lacks advanced features found in dedicated learning management systems although ongoing improvements are being made. Integration with other features are available as add-ons to individuals or organisations for example features such as customisation for course design and basic assessment functionality. Furthermore, there is limited integration with other educational tools and platforms, which can restrict the variety of resources and activities that are available. 
It is important to acknowledge that some teachers and learners may face challenges or have concerns when using Google Classroom. These can include technological difficulties, initial learning curve, managing digital distractions, and ensuring equitable access to devices and internet connectivity for all. These can be overcome with proper training and support, then the benefits of using Google Classroom can be maximised. 
There is a gap in the literature in the understanding of the perceptions of both learners and teacher in using Google Classroom in a secondary school setting in the United Kingdom and more broadly across the world. Therefore this research aims to provide an insight into the view of a small sample of learners and teacher in order to enrich the picture in a UK context. The research question is as follows:
How do learners and teachers perceive the use of Google Classroom as a digital pedagogy in a classroom environment?

It is important to deal with the issues related to the types of question being asked in this research. Nelson states that, “Perception is the subjective process of acquiring, interpreting, and organising sensory information. Questions that assess perception, as opposed to those assessing factual knowledge, are aimed at identifying the processes that (a) underlie how individuals acquire, interpret, organise, and, generally make sense of (i.e. form beliefs about) the environment in which they live; and (b) help measure the extent to which such perceptions affect individual behaviours and attitudes as a function of an individual's past experiences, biological makeup, expectations, goals, and/or culture.
Perception questions differ from other types of survey questions—behavioural, knowledge, attitudinal, or demographic—in that questions that measure perception ask respondents to provide information on how they perceive such matters as the effectiveness of programmes, their health status, or the makeup of their community,” (Nelson, 2008. Vol1).

[bookmark: _Toc746605132]Chapter 3 Research Design and Methodology.
[bookmark: _Toc399980203]Research Design. 
My own interpretivist stance has coloured the research process. My view stems from a deep appreciation for the complexity and subjectivity of human experiences. Our understanding of the world is not solely based on objective facts and data, but it is intricately intertwined with our interpretations, beliefs and values.  Contextual and cultural influences and my individual perspectives shape my understanding of social phenomena. This research emphasises the exploration and narratives to gain insights into the use of Google Classroom through working with learner and teacher participants. This is described as (Tracy, 2012, p.51) gaining insights from working with multiple participants, multiple points of view, and themselves to answer the question.  I am seeking to unravel the layers of meaning behind perceptions, actions, and interactions. I recognise that multiple interpretations can coexist and provide valuable insights. Through this piece of research, I am exploring aspects of social reality as an interpreter of these events and shedding light on the nuanced and unexplored dimensions of the experiences of learners and teachers who have taken part in this study. A key focus within my study has been as seeing the knowledge created through language and interaction (ibid p.51). 
By nature, I am an interpretivist with a socio constructivist point of view. Thomas (2017), talks about the head scratching that takes place in educational research about the nature of the and what is it that we are studying. He also talks about the problems with social research being related to studying people or their interactions and the irrationality in the way humans interact. The interaction of the human beings is also backed up by Blumer (1969, p.2).
Blumer discusses three premises. The first of the these is that all humans interact towards things on the basis that they have meaning for them. The second premise is that the meaning is derived from social interactions that one has with others. The third premise is that the meanings are handled and modified or change through the interpretive processes used by the person in dealing with the things that encounter.
Pring (p.117), talks about this in a different way by discussing how we cannot be understood by observable behaviours alone. We need to understand the intentions behind a particular behaviour. Pring talks about social science researchers need to take time to reveal the interpretations of social actors and how this illuminates what has happened. If we don’t do this Pring suggests that we impose interpretations on the situation that are not those of the participants. Pring also suggest that it is possible for a researcher to misinterpret both their own actions in social research and those of others. Atkins (p.70), concurs with the view of Pring that the interpretive seeks to through light on a particular case or situation. Similarly, Atkins (p.22), concours with the view of Pring that as a researcher I should acknowledge my own values, viewpoint and preconceptions and explain the measures they have taken to prevent them from contaminating the data.
An underpinning theoretical framework is a key aspect of the research process (Atkins and Wallace, 2012, p.252). The process is also described as helping the researcher to construct meaning (ibid, p.252). In this research a number of frameworks were considered including the SAMR model referred to in the literature review. However, the most appropriate model for this research is constructivist learning theory. The reasons behind this are explain as follows, social constructivism is posited as a view of knowledge constructed through peer discussion and interaction with the environment (Harasim 2017 p.186), it supports student centred learning and places an emphasis on active learning.
Harasim (2017, p70), describes constructivist learning theory as being rooted in four key principles;
1. Active learning
2. Learning by doing
3. Scaffolded learning
4. Collaborative learning
This fits well with how I view the world and my own style of working and learning. This framework links clearly with my own knowledge production and how that impacts on practice. 
[bookmark: _Toc628843317]Methodology
This methodology section serves as the guide that outlines the systematic approach employed to investigate the questions of this study. It is crucial to the research process (Cohen et.al, 2018, p.175). It provides a comprehensive overview of the methods, techniques, and procedures adopted to collect and analyse data, ensuring the reliability and validity of the research findings. I provide a detailed account of the research design, methodology, data gathering methods, and data analysis techniques. I provide readers with a clear understanding of how the research was conducted, enabling them to critically evaluate the research process and assess the rigour and soundness of the study.
The primary objective of my methodology section is to establish the credibility and trustworthiness of the research outcomes by demonstrating the meticulousness with which the research was executed. By transparently describing the research methods employed, the section allows for the replication and validation of the study by other researchers interested in investigating similar research questions or exploring related topics. It will also discuss the ethical considerations that were taken into account during the research process and how they were addressed to ensure the protection of participants' rights and privacy. Before the research was conducted the study was submitted to the University of Wales Trinity Saint David Ethics Committee for approval and the guidelines set out by the British Educational Research Association (2018), were followed throughout.
Finally, I highlight any limitations or challenges encountered during the implementation of the research methodology. By acknowledging and addressing these limitations, my aim is to enhance the transparency and credibility of this study, enabling readers to evaluate the scope and generalisability of the research findings.
[bookmark: _Toc106601808]4.2 Context of the Study
The study 
The research was conducted to gather the perceptions of both learners and teachers using Google Classroom in a school-based setting. The views of teachers are explored in order to create a rich and meaningful picture of their experiences. I understand that this picture is not generalisable to other populations, but it gives some insight, analysis and understanding to the experiences of both learners and teachers alike. The school chosen for the research has already been able to integrate technology into their lessons with learners and staff and has continued to integrate technology into lessons following the pandemic. These methods are already being employed at the school. The research took place in a 3-16 school setting in a school in the South Wales valleys. The secondary phase of the school was the location for the research activity. The school has a fully comprehensive school catchment area and with higher-than-average levels of deprivation and learners living in poverty. Free school meals are often used as a proxy indicator of this. The school has around 34% free school meals compared with a national average of around 19%. The school has been working to integrate the use of technology into its work since before the start of the global pandemic. The research activity is taking place across two year 9 classes. There are approximately 1100 learners on role. The school has a strong research background and is used to working with a range of researchers.
[bookmark: _Toc1116817725]Data Gathering and Analysis
The research was conducted over an eight-week period at the school with semi structured interviews of both staff and learners. See appendices 1 and 2 for the interview questions that were posed. The semi structured interviews with staff were conducted on a one-to-one basis and on a group basis with learners with a maximum of 6 learners in a group. In total nine semi structured interviews were conducted at the school with 6 members of staff and three groups of learners. All of the staff who participated in the research had more than 5 years teaching experience and all of the learners were in Year 9, so they were either fourteen or fifteen years old.
The timetable for the data gathering is outlined below.
	Date
	Method
	People Involved

	December 2022
	Meeting to explain the project and to obtain gatekeeper consent.
	Headteacher and Chair of Governors

	February 2022
	Orientation
	Learners and Staff

	February 2023
	Visits to Year 9 Classes to explain the research and to talk about consent from parents and informed assent from learners
	Learners with staff present

	February 2023 
	Meetings with staff who teach at the school to explain the research and talk about consent
	teachers

	February 2023 – April 2023
	Semi Structured Interviews
	teachers

	February 2023 – April 2023
	Group Semi Structured Interviews
	learners

	February 2023 – May 2023
	Transcription of interviews
	

	May 2023
	Coding of interviews in NVivo
	

	May 2023
	Thematic analysis of interview data
	



The participants were identified from the use of purposive sampling at a 3-16 valleys school with a comprehensive catchment area where the use of Google Suite functions has been integrated by year nine learners into their work over a period of around four years. I applied my own judgement in relation to the participants selected for the research using the purposive sampling technique known as homogenous sampling, so the samples were chosen for their similarities, I.e., year nine learners and teachers who used Google Classroom. Participants to the research study were recruited following the full explanations of the research study and receipt of consent and assent. Purposive sampling involves a trade-off, on one hand it provides greater depth to the study but on the other it provides less breadth that probability sampling. The selection here was made based on the experience of the participants. Cohen (2018, p.219), describes it as having access to knowledgeable people. 
The data gathering was completed with eighteen learners whose families provided consent for the research and the learners themselves providing assent, one learner withdrew from the study and therefore their data has not been used or included in the data gathering.
Three group semi structured interviews were conducted with the learners. The reason for conducting group interviews with the learners was so that the existing relationships between the learners was a source of support during the interview. It is important to enter the world of a child and to see the situation through their eyes (Cohen et.al p.528) as children are the best sources of information about themselves. Cohen et.al (2018, p.529), describes group interviewing with children as the most economical way of conducting interviews and allowing for interaction amongst themselves. Galleta (2013, p.45), describes the process of conducting a semi structured interview as eliciting data grounded in the experience of the participants. 
The semi-structured interview approach is often used in contextual situations (Mashuri et al., 2020) The structure of these interviews followed a three-phase model described as the opening, middle and final segments. The opening segment was designed to guide participants in conveying an account of an experience as it relates to the topic of study (Galleta, 2013, p.45). The middle segment structured to explore the topic of study in more depth, with the final segment of the interview designed around wrapping up the interview and bringing about closure.
The seven semi structured interviews with teaching staff followed the same interview format as above but they were conducted on an individual basis with informed consent being obtained from the participants. The interview format for both sets of interviews included a series of open-ended questions alongside series of more direct follow-up questions alongside open ended questions to conclude. The overall structure of the interview questions included in appendix 1 for learners and appendix 2 for teachers.
Mason (2002), describes the process as dialogic and enabling the interviewer to ask questions, follow up on responses and to probe which will allow me to get the fullest responses. The interviews were transcribed in full without identifying learners or staff who have provided consent. Semi-structured interviews allowed me to explore in depth the perceptions of the learners. Dune et al. (2005), regard the semi-structured interview as the most powerful tool in a broad range of research projects
The interviews paid particular attention to the participants views as they spoke. Galleta, (2013, p.76), describes this as ascertaining what further what further inquiry is appropriate and necessary. In terms of how the themes developed during the interview process I disagree that with Galetta (2013, p.76), that themes emerge, but agree with the work of Braun and Clarke (2023, p.232), as thematic analysis as being a process where the researcher identified existing in the data set patterns of meaning. This is described further below.
There are several limitations associated with semi-structured interviews, these include a lack of standardisation whereas in structured interviews questions are pre-determined and standardised. That said, the semi structured interview allows for more flexibility in question formulation and sequencing. This flexibility can be beneficial, but it also means that data gathered may vary across interviews making it difficult to compare and analyse responses consistently.

All the interviews conducted were recorded and transcribed in Microsoft Teams using the Office suite functions within my university cloud, which used multi-factor authentication and encryption. In doing this there was no issue of data loss or participants being identified.
There are a number of limitations to semi structured interviews which are discussed here. Subjectivity and interviewer bias can also be found in semi structured interviews as they rely heavily on the skills of the interviewer. My own interpretation of the questions, follow-up prompts, and non-verbal questions may also have introduced bias into the data gathering process. The lack of usual lack of standardised question delivery was partially overcome by having a question framework which can be found in appendices 1 and 2
The participants I worked with may have introduced response bias and a social desirability effect. It is not uncommon for a participant to alter their responses to present themselves in a favourable light or to wish to conform to perceived societal norms. As results the data collected may not accurately reflect the participants’ true thoughts, opinions, or experiences. To overcome this, I made every effort to build a relationship with the participants that allowed them to explore fully their true thoughts and feelings. 
Power dynamics can also affect the interview process with participants being intimidated or unwilling to share certain information. This was overcome again by building a good rapport with interviewees at the start of the research process and informing the participants that I was genuinely interested in their views and that I wanted to listen to them.
Semi structured interviews heavily rely on the participants’ self-reporting of their thoughts and experiences. However, self-reported data may be subject to memory biases, social desirability, or inaccuracies. Participants may have interpreted questions also which is why the follow up questions asked were important.
While semi-structured interviews have their limitations, they are still a valuable research tool, especially in exploratory studies and gather rich qualitative data. I have considered these limitations and carefully considered the design and implementation of my semi structured interviews.

Data Analysis 
 
I was required to make decisions about the type of analysis being undertaken. I reviewed three different methods, discourse analysis which emphasises the contextual meaning of language. as a research method used to identify patterns in recorded communication, content analysis, where you systematically collect data from a set of texts. Flick (2015, p.169), describes the method as suitable for reducing large amounts of text by analysing them on the surface. This was not required in my case because of the perception-based nature of the research question. Finally, I took the decision to use thematic analysis with an inductive approach. In this approach, I did not have any pre-conceptions about themes. Instead, remaining shaped by the researcher’s positioning and meta-theoretical assumptions (Braun and Clarke, 2023, p.289)

Thematic analysis is a method of analysing qualitative data. It is usually applied to a set of texts, such as an interview or transcripts. The researcher closely examines the data to identify common themes, topics, ideas, and patterns of meaning that come up repeatedly. 
 
There are various approaches to conducting thematic analysis, but the most common form follows Braun and Clarke’s (2006) six-step process: 
 
	Steps

	1. Familiarisation

	2. Coding

	3. Generating themes

	4. Reviewing themes

	5. Defining and naming themes

	6. Writing up



[bookmark: _Toc329471239]Advantages of Thematic Analysis 
Thematic analysis offers a range of advantages. It enables to gather data in a range of forms. It allows for a flexible approach to looking at the use of data and the approach taken here enables reflection on the data. I have been able to use my own reflections on the data. It fits well with a qualitative approach, and this is why I have used this approach.
[bookmark: _Int_e8Bvktef]Analysing large data is not an easy task in a qualitative study. It can be difficult or uncomfortable dealing with large amounts of data. Thematic analysis helps in such situations. It is easy to conduct it with large data. Braun and Clarke (2023, p.4), describe it as getting off a train in a new city with a prepared itinerary. This advantage of thematic analysis attracts a large number of qualitative researchers. 
Thematic analysis helps dig into the data without any preconceptions. It allows you to generate real codes from the data. This approach increases the authenticity of this analysis approach. Because it gives a true picture of the underlying concept, it shares the content and explains their reasons. Thematic analysis helps in explaining the concepts that are new for people. Humans are not machines that can be judged on face value or on the basis of numbers. It is important to understand the actual meaning of their actions and the words of people. Thematic analysis helps in understanding these aspects through a different lens. 
Thematic analysis is also helpful in answering any research question. In the subjective approach, everything has some meaning. Researchers widely use this approach to answer questions that can look difficult (Guest, 2012). This is a major advantage of thematic analysis that attracts a large number of researchers opting for it. 
[bookmark: _Int_pdQfLwAK]The process of reflexive thematic analysis is good for handling substantial amounts of data. In this case over one hundred and fifty pages of transcripts were developed so the early phases of thematic analysis which involved ready and re-reading the data set enabled me to become very familiar with the data. (Braun and Clark, 2023, p.35)
Disadvantages Of Thematic Analysis
[bookmark: _Int_lrNDE7rx]In developing thematic analysis handling large amounts of data can be distracting and knowing which data to focus on is key. Important data could be lost and making decisions about which data extracts to use in your report requires thought (Braun and Clarke, 2023 p.133)
Conclusion: 
Thematic analysis is a good technique for conducting qualitative research. It helps in understanding the patterns of meaning within a text. In this case it is used for primary data. NVivo was used for this thematic analysis. It is a powerful qualitative data analysis software that provides a comprehensive toolkit to conduct systematic and efficient thematic analysis from importing and organising the data to coding, analysing, and interpreting the themes. Several critical objections have been raised to using NVivo such as conflation of data analysis with the coding process and distancing a researcher from their data and overstating the rigour of the analysis (Jackson and Bazeley, 2019). Despite these concerns, NVivo is helpful in gaining depth and breadth in analysis (Mortelmans, 2019 p.435).
The transcripts from the interviews were imported into NVivo. Nodes which are the containers that represented the themes were created. The data was coded by highlighting and assigning segments to specific nodes. The codes were developed and refined over time and the themes were reviewed, annotated, and renamed in order to improve their accuracy and consistency. Summaries of the coded data were created, and the overlapping codes were used to create the themes representing the views of both learners and teachers in this study. In order to create a holistic picture that encompasses the views of both learners and teachers in the themes. This also leaves opportunities for further research exploring either the perceptions of learner or teachers. 






[bookmark: _Toc1999212032]Chapter 4 Findings
This chapter provides an in-depth exploration of the use Google Classroom. The findings are presented in this study as set of themes explored from both the point of view of the learner and the teacher. The findings are accompanied by an explanation alongside relevant evidence extracted from the data. The frequency or distribution of the themes is also discussed. The findings have been interpreted using latent thematic analysis which focuses on a deeper more implicit level of meaning (Braun and Clarke, 2023, p.58),  and highlights the significance and their implications for policy and practice. The findings offer plausible explanations for observed patterns and unexpected findings. Limitations including potential bias or error that could have influenced the results is also discussed. The chapter serves as a bridge to the discussion and to the conclusions drawn from the study which inform future research endeavours. From the data gathering across the interviews with teachers and learners led to a set of codes as follows.
[image: ]
The thematic analysis carried out has led to the creation of the following themes.
	Learning

	Teaching

	Skills

	Choice

	Collaboration and autonomy

	Technology



Learning was discussed at length across all the data sets. Seventeen out of the eighteen learners in the study referenced Google Classroom as helping them with their learning. Learners often referenced it in the following terms, Google Classroom helps me with my learning. 
Learner 8 stated, “Google Classroom helps me with my learning because everything that I 	need is in ‘the classroom’, this includes the work, the presentation from the teacher using 	slides so I have opportunities to go back to things whenever I need them. When we are not 	using Google Classroom, I cannot do this.”
In the case above the learner is referencing having everything in one place as supporting learning. Similarly, Learner 2 concurred.
"Having everything in once place helps me with my learning.”
Infact in terms of frequency this was referenced by 15 out of the 18 learners who participated.
Teachers who took part in the study also referenced learning in a similar way.
Teacher B confirmed, “The use of Google Classroom allows me to monitoring learning by 	putting all the resources, work and assignments in one place which supports learners and 	helps them to be organised and remain on track.” 
This commentary by both teachers and learners shows that the use of Google Classroom in this particular study supports the organisational aspects of learning.
16 out of the 18 learners in the study referred to marking or feedback as a key component in helping them with learning. It was identified as positive aspect of the learning in a Google Classroom that teachers were leaving feedback for learners through using Google. 15 out of 18 learners in the study. said that like receiving comments from their teacher on their work. These comments were discussed in terms of praise and ways to improve. 
Learner 5 summed this up by saying, “I like having comments from my teachers on my work 	in a Google Classroom because it helps me to improve my work. I also get reminders on the 	work that I am doing and home. This helps me to remember to complete my work at home.”
Similarly, 5 teachers referred to the use of google Classroom as a way of providing feedback directly to learners in one place on their learning. Four of the teachers referred to being able to look back at look at the impact on learning overtime.

Teacher 3 stated “I try to use the features of the Google Classroom that enable me to mark 	work that students have submitted. The mark books that we have been able to set up are 	very useful and I can see learners' marks and feedback at a glance. This allows to reflect on 	my lessons and the students learning.”
The range of learning materials available to learners in developing their own learning skills was identified by seventeen out of the eighteen learners in the study. References were made to the particular types of materials used during the use of Google Classroom these included, worksheets, videos, podcasts, jamboards, websites, homework, assessments, diagrams, pictures, and prompts using Google Stream. Learners' overall views were that this range of materials was beneficial and helped them to learn about new topics and gave them the ideas of where to go and learn more about something for themselves. 
Learner 3 stated, “homework is another example, where you can catch up on something. Sometimes the teacher puts up revision guides for us to learn from. That way you get lots of information from Google Classroom and then that helps you to think about other places to get information.”
In referencing learning teachers too talked about the range of the materials that that they would put in a Google Classroom to support learning. The range of materials that they referenced were very similar to those of learners. Five of the teachers talked about the range of learning materials that they were able to put in one central place as a positive catalyst for further learning. Two teachers were able to reference examples where this led to further learning by learners who had sought feedback on the additional work that they had completed.
Teacher seven stated, “I have been teaching Boolean logic, so I have taught it 	discreetly in the classroom. Then the next day a learner came back with a BBC bitesize revision guidance on it and showed me the work she had done. She asked me what she could do to improve her work.”
[bookmark: _Int_7CmJvEBV]Teacher four explained, “I uploaded homework activities so they could be accessed at home and a learner messaged me to say their homework was nearly completed and wanted to know were they on the right track. I was able to view it instantly and provide a feedback message with some next steps.”
Only Learner 14 referred to Google Classroom as not having a beneficial effect on learning for them and stated that,
“I prefer to work on paper. Everyone is different and this suits me best. When I am given a 	set of things to work with, I prefer to have them download and print them on paper, so I 	do this for myself.”
From the reference above it is clear that Learner 14 is talking about a personal preference here but from the statement above Learner 14 has the requisite skills to interact with Google Classroom.
In terms of learning all learners referenced their work in the stages of substitution and augmentation on the SAMR framework either and there was no strong reference to modification or redefinition from learners. This could have been due to learners not being familiar with the framework and so they were not identifying their work using this particular framework. The examples that learners gave in relation to collaboration and autonomy which is explored later can be interpreted as better examples of modification and redefinition. 
Teaching
The theme of teaching was regularly referred to by both learners and teachers throughout the data gathering process. Interestingly there was a good mix of responses from both teachers and learners in relation to teaching. References to teaching were made xx times during the study and therefore this was a key criterion for including it as a theme. 
Teaching was discussed in similar ways to learning during the theme. Accessibility of learning materials through a single digital space where teachers can store and share their materials with learners was cited as key benefit of using the system. 
Teacher two stated, “the ability of Google Classroom to make everything accessible in one 	place means that the organisation of teaching is easy. It also means that means that 		students can access the materials whenever they need them.”
Integration with other Google tools was also seen to be a positive benefit to teaching where it was seen as enabling teachers to share and develop resources that allow for easy integration into the teaching process. 
Teacher six, “I have been able to integrate other Google tools into my work, for example, 	was able to create a podcast with learners through using Google Classroom. It was engaging 	and interesting for the learners and helped them to learn effectively.”
Google classroom was discussed by all the teachers to involve and engage their learners actively in the learning process. Teachers referenced the features of Google Classroom that enabled them to ask thought provoking questions, foster discussion and incorporate activities to promote learner engagement. Alongside this twelve of the learners referred to teaching as being motivating for them when using Google Classroom.
[bookmark: _Int_ycz54RJ5]Teacher one, “I have used Google Classroom as way of involving all learners and to make 	sure they play an active role in the learning process. Google stream is great way of adding in teaching prompts and making sure that my teaching keeps learners on track.”
Learner eight, “I like Google Classroom because it helps my teacher motivate me when I am using Google Classroom and it keeps me on track.” 
Effective communication and feedback were also talked about in relation to teaching. Six of the seven teachers discussed being able to provide constructive feedback, and open dialogue through using Google Classroom tools. Similarly, in the section above on learning, learners referred to feedback and communication with the teacher.
Teacher two stated, “Google Classroom allows me to provide quick feedback using Stream. It also allows me to feedback to those who might not raise their hand during a lesson to ask or answer questions.”
Google Classroom discussed by teachers in terms of allowing them to cater for the diverse needs of learners commonly referred to as differentiation. Google Classroom was referenced as allowing for employing a range of teaching methods and resources that meet the needs of varying learning styles, abilities, and interests.
Teacher three, “Google Classroom allows me to adapt the resources that I give to students to meet their needs and abilities. The thing I like most is that students are all treated equally.”
Skills
Skills was frequently talked about during the data gathering by both learners and teachers. All seventeen learners were able to convey types of skills needed to use Google Classroom. At the simplest level, the skills of logging into and out of Google Classroom, Learner thirteen told me, “It is simple, you just use your school email to access your Google Classroom and to log out you simply select log off.”  
Teacher five talked about needed to raise the skill levels of staff to the same skill levels as learners. This is what they said. “In the end the understanding of staff needs to be risen to the skill set of children and pupils because their understanding and intrinsic use of technology in their day to day lives is very different from ours.” 
Similarly, teacher four talked about the digital skills of staff as being a barrier to the use of digital technology. “The use of the technology depends on the skill set of the member of staff when they are using it.” 
Skills developments was referenced by all seven teachers with fifty-three references to the digital competence framework. In this context teachers were presented with a set of Likehaart scale questions on using the digital competence framework. The most common response in relation to this the question the digital competence framework was used sometimes to respond to skills development. Teacher three referenced this in the following way, “The use of the digital competence framework depends on staff competency and confidence, but we need to get used to this because everything is becoming digital.” 
Skills were referenced less frequently by learners in the study although they were talked about by nine of the seventeen learners. Nonetheless these occurrences were relevant and showed clear references to how learners have developed their own digital skills and how learners have adapted to using Google Classroom using devices. Learner eleven said, “I developed good skills during the pandemic I learnt how to use Google Classroom on my Xbox. It is really easy.”  
Research skills were talked about by eight of the seventeen learners, most of the time this referred to using research skills to find things out using Google. Learner ten offered the following explanation of developing research skills, “When I am given a topic to work on, I use the information provided in my Google Classroom and then look for ways to find out more about the topic using my research skills. I go to trusted websites and compare the information that is on them.”
Practising skills was another example where a learner talked about skills, Learner six said, “If I failed a test, I can go back on to Google Classroom and practise the skills that I need for the next test. This helps me to get better marks.” 
Learners made 11 direct references to being supported to develop skills by teachers in using a Google Classroom. There was a discussion with one group of learners on developing skills in science. Learner nine said, “In science we have a lot of facts to learn, we develop a range of skills when we are learning facts, I find it best to work with a partner to use my communication skills to develop my understanding of facts and we use Google stream to chat to one another.”
Learner twelve responded, “Oh yeah, I do that too.”
It is worth noting that Google Classroom is continuously evolving, and that additional features have become available over time and that learners need to remain adaptable to learning new skills as they use Google Classroom. Learner five said, “Every time I log on, I find new things and trying them out helps me to develop new skills.”
Teachers referenced concerns in relation to the need to keep up with professional learning in order to develop their own skills in the context of competing curriculum demands. Teacher four said, “I am often only one step ahead of the learners with my skills or sometimes not even that far ahead. In fact, sometimes they are teaching me about the skills that I need for a Google Classroom.”
Collaboration and autonomy.
The ability to collaborate is key feature and across the data gathered there were one-hundred and fifty-four direct references to collaboration. Seventeen out of the eighteen learners directly referenced collaboration as being a positive aspect of the use of a Google Classroom. 
Six out of the seven teachers directly referenced collaborating as an important aspect of a google classroom referencing it sixty-six times in total. The other eighty-eight references were directly from learners in relation to their use of a Google Classroom. 
Teachers were able to relate their teaching directly to opportunities they had given to learners to collaborate. Teacher, one said, “I get learners to collaborate directly on Google slides and this enables them to develop skills more collaboratively in schools. Teacher two stated, “learners are brought together so that they can collaborate but obviously I am keeping an eye on who is doing what.”
Teachers one and seven also talked about extending the collaboration beyond the classroom. Teacher seven said. “I set up opportunities for learners to collaborate in the classroom what is good about this is that once the learners go home, they continue to collaborate from home and this way the can message using Google Stream and help each other.” Similarly, teacher four referenced it as follows, “We use it [Google Classroom] to collaborate with groups of pupils and this enables pupils to continue to work together even from home to a certain degree.”
Using Google Classroom to allow learners to collaborate on a research topic was considered important by three teachers. Teacher six referred to it as follows, “I get learners to collaborate on finding out about anatomy, they either work in pairs or three and compare what they have found. I find getting them to collaborate online is better than working on paper. Most of my class prefer working on a task digitally because the collaboration can be done in real-time for example using Google Slides.” 
Learners talked about collaboration as being important and enabling them to be connected through the use of Google classroom. Collaborating on a range of tools within Google classroom highlighted the range of skills that learners had from using tools such as Google Slides, right the way through to podcasting and using apps such as Google expeditions that had been shown to them by their teachers.
Technology.
Across the data gathering exercise there was a lot of discussion about technology i.e., the hardware, network requirements and the software. In this theme in particular there was more discussion about the barriers to using Google Classroom more than any other theme. 
All seventeen learners talked about sometimes the network is barrier to their use of learning in a Google Classroom. Learner fourteen exclaimed, “The Google Classroom just stops working sometimes because of the network and then you wait for the laptop to reconnect to the Google Classroom. I think this is because we have so many people on the network at one time.
Teacher six referred to the network as issue, “Sometimes the network can play up for us and that is frustrating when you have planned out your lesson using a Google Classroom, where you have put all your resources. When the students log on and the network times out this can be a real problem it is not only frustrating for the teacher, but it is very frustrating for the learners who are well motivated by using Google Classroom.”
The number of devices available was referred to directly as limiting factor in making sure that all learners were able to have sufficient access. Teachers three referred to it in this way. “We have one set of devices between six classes this needs everyone to juggle their timetables to make sure that we have equal access.” This was backed up by teacher nine who said, “The lack of devices and the Wi-Fi is a barrier to developing digital skills.”
Wi-Fi stability was referred to as key by four teachers. The need for large numbers of learner to be on the network at the same time when using Google Classroom. Teachers referred to making use of rotation as a strategy to mitigate any issues relation the network. Teacher five offered the following solution to mitigate any network issues, “In order to overcome issues related to Wi-Fi and devices I use a rotation strategy to ensure that learners have the best opportunities to use a Google Classroom and make sure that it works.
Learners and teachers both raised concern in relation to the availability of devices outside the school and home. Teachers talked about their concerns regarding the number of learners who did not have devices at home that were suitable for accessing a Google Classroom, but the learners did not reference their concerns in terms of suitability and were willing to talk about their work in terms of using mobile devices, Xboxes, and Play Stations. 
As previously stated by Learner eleven, using an Xbox for a Google Classroom is really easy.” Similarly, Learner four made similar statements about using a mobile phone. “I can use my mobile phone easily to access my Google Classroom for my homework and assignments.” This contrasts directly with the views of teacher five who expressed the following view, “I worry about learners who access a Google Classroom on a mobile phone. Are they missing some things?”
Learners did not feel that they were missing out by using a mobile device and one in particular felt that a ‘Bring your own device’ policy would be helpful to enable them to use their own devices to support their learning in the classroom, learner seven described it as wanting to bring their own device. “I would like be able to use my own mobile in the classroom it would be good and might help improve the network issues.”
[bookmark: _Toc1454356738]Chapter 5 Discussion
1. The main research question is this study is:
How do learners and teachers perceive the use of Google Classroom as a digital pedagogy in a classroom environment? 
The aims of the study were to explore the following:
1. Assessing the perception of learners in using Google Classroom as a digital tool.
2. Assessing the perceptions of the teachers in using Google Classroom as a digital tool.
3. To explore and identify benefits of using Google Classroom. 
4. To explore and identify the barriers of using Google Classroom
5. To support practice informing policy development through evidence led practice.

Interpretation of results
This exploratory study brings together the perceptions of learners and teachers in using a Google Classroom within a classroom environment. There is a strong correlation between the perceptions of learners and teachers when using a Google Classroom environment which enabled the key themes which covered both learners and teachers to be brought together under unified themes. The organisational design of a Google Classroom was a seen as real benefit to both learners and teachers who talked about the simplicity of having everything for themselves in one place. It is an accessible platform for both learners and teachers. In a study by Sharda and Bajpai (2021, p.356), they reference the accessibility of a Google Classroom as excellent and similarly in this study learners and teachers both referenced to the organisational aspects of both learning and teaching as being easy to use. The organisational design of a Google Classroom was said to be of value and organised to help learners (Sharpe, 2019). He goes on to state that both learners and teachers go on to express a positive attitude towards Google Classroom as a means to organise their subjects by having them in the same place. It is the integration of the range of software and the associated applications such as Google Docs, Google Sheets and Google Slides that support the level of integration that is appreciated by the learners and teachers in this study. 
Teachers in the study see the use of a Google Classroom to both motivate learners and enhance the teaching process. Similarly, in nearly all cases learners see the technology as supporting and motivating them with their work. It is seen as providing multiple means of engaging learners interest and motivates them to learn (Sharpe, 2019 p.ii).
The willingness of staff to maintain and develop their own professional learning and digital skills on a platform that updates regularly requires a substantial amount of effort on the part of staff. Much of this can be done through a trial-and-error approach as 
Communication is a key aspect of a Google Classroom environment and the ease of tracking communication between learners and teachers is referred to as a key sub theme within the theme of teaching the findings of this study are similar to those in a post graduate study (Sharda and Bajpai, 2021, p.352), who state that a ‘Google Classroom is very effective in tracking the progress of students and communication and interaction between the teachers and the students.’ Google Stream was a feature that was referred to many times in the study as creating and supporting effective communication [ibid. P.355]. Hamad (2022, p.15), also agrees that a Google Classroom improves and provides effective communication. 
Meeting the needs of all learners is found to be a key feature of is using a Google Classroom in this study. This finding agrees with a number of previous studies that Google Classroom meets the needs of all learners (Castro, 2018 p.11; Hamad, 2022 p.15; Rahmah et al. P.42).
Developing skills is a strong theme in this study and acquiring both digital and wider skills is an important outcome of this study. Not only were the digital skills acquired by learners valued but they were also valued by teachers too. The development of digital skills of learners in this study is strengthened by the strategies employed at the school to maintain and develop the skills of learners. Teachers used their own skills effectively to model collaboration, creativity, critical thinking, and adaptability. The findings here are similar to those of Marlatt (2020, p.62).
Using Google classroom promotes a range of higher order thinking skills, alongside research and problem-solving skills. 
Using Google classroom promotes strong skills of collaboration both between learners and teachers. It also makes a good contribution to promoting learner to learners' skills. The ability to work on a project or activity collaboratively in real time is seen as strength by learners. Supplementing face to face activity with digital integration is seen as both positive and motivating for learners.
Learning how to collaborate effectively in Google classroom requires a strong effect at the start by a teacher to enable learners to acquire and develop the necessary skills for collaboration. Once those skills have been taught learners are able to take control of their own ability to collaborate effectively with others using the features of a Google classroom.
Collaboration beyond the classroom environment is a good feature of Google classroom but learners and teachers expressed concern about the inequality that may exist where learners do not have suitable access to devices outside school. On the other hand, learners were able to make reference to how they were able to adapt if they did not have a laptop or computer device at home by making use of mobile devices and other devices such as Xboxes and Play Stations. Traxler (2010), states mobile devices especially connected devices enable students to consume all sorts of knowledge almost instantly and wherever they are.”
Learner autonomy and decision-making about when to use technology was seen as barrier to their learning by the learners in this study. Learners not being offered opportunities to make decisions for themselves about when to use technology and when not to use technology in the classroom environment leads to the question of is there some sort of epistemic injustice for learners here? Are learners being wronged in some way by not having the opportunity to exercise their rights and decision making in relation to using technology? Learners are usually the decision maker themselves about whether or not they use technology in their own homes so why not in school? Of course, there are all sorts of issues related to this that need to be explored further such as availability of devices, network capability, managing multiple teaching methods and mediums at the same time, alongside the classroom organisation that would be required, although this is not insurmountable.
This study shows that having available devices and technology is not sufficient but that it requires innovation and willingness on the part of the teacher to reform and redevelop their approach to developing digital skills in the classroom and beyond. 
Access to technology through a device is an important factor in being able to exploit all the features of Google classroom. It is a technology that depends on having an appropriate device that can connect to the internet to make it work. This study highlights the importance of having access to a device that enables learner and teachers to work together within a Google classroom, although the device does not need to be a laptop but can be mobile phone or a gaming device. The quality of the network that the device connects to is of greater importance in ensuring a stable connection that allows an individual to work on a project or activity. Where this is not the case, there is often considerable frustration on the part of the learner in not being able to accomplish what is required of them in the relevant time frame.
Once the technology becomes a barrier for an individual their perception of using the technology decreases and at the same time the technology is less useful to them. If the technology works as expected, then the frustration and the desire to use it increases. Teachers in this study were able to try and find solutions of their own where large numbers of devices were compromising network stability such as reducing the numbers of laptops in use and setting up rotations of laptops. These were only considered to be partial solutions and when the network was not available although this was rare, teachers were able to quickly adapt to traditional pen and paper methods to support learners and learning.
Although the use of technology was seen as motivating in most cases and of good value to learners. This was not universally the case. There were a very small number who found the use of technology less appealing and preferred the more traditional methods of face-to-face classroom-based instruction. 
One of the perceived benefits by all who participated in this study is that it is strong on a rich collaboration between all participants and the key benefits identified as having access to materials all the time, the ability work with others and consult with the teacher alongside the key organisational benefits of having everything in one place. 
This study contradicts the findings of other studies that suggest that students are not motivated by using Google classroom and that they lack interest in it (Hussein et al., 2021). Learners in this study were motivated by the use of Google classroom and were empowered to use it to learn from one another and their teachers. Similarly, it contradicts the findings Walters et al., 2021 p.853), where learners motivation decreased but this should be caveated that this was a retrospective study of the use of technology during the height of the global pandemic. 
The data gathered in this study suggests that there is a strong case for continuing to use Google classroom to enhance and develop classroom-based teaching which can then support learners in taking a stronger role in becoming independent and having greater ownership of their own learning.
When considering the implications of this study it is important to realise that students and teachers were selected from a purposive sample which may not be representative of the entire school population and that had the sample of learners being selected from a different year group or using different criteria the outcomes may have yielded a different set of results. For these reasons future research could employ a different sampling method or alternatively use a larger sample to validate the findings. Whilst there is limited research in this area involving secondary phase or high school students a fuller study may be required. The school's approach to developing the use of technology with its learners will have undoubtedly coloured the responses that were received from learners and teachers. 
A further limitation of the study could be considered that all teachers and learners in the study were confident and experienced in their use of Google classroom and also that teachers have spent their own time and effort learning to navigate the system through a process of self-initiated professional learning and working out what works best for them in their own classrooms. 
Through this study I have been able to contribute to how learners and teachers perceive the use of Google Classroom in a school-based setting. I have been able to gather that in most cases learners perceive the use of this digital technology as both positive and motivational. However, this is not universally the case and that in a few cases learners see the technology as barrier preferring more traditional face to face instruction including the use of pen and paper-based methods. Teachers do not universally see technology as having a positive impact on learners and that sometimes the technology gets in the way and is a distraction. Sometimes meeting a range of competing demands and having to try and fit in the use of digital technology does not maximise the time available with learners. 
[bookmark: _Toc240991287]Chapter 6 Recommendations
This study attempts to determine the perceptions of both learners and teachers in using Google Classroom and looked at both the benefits and challenges of using Google Classroom. Overall, nearly all participants had positive experiences of using this system. They considered it to have value both in and beyond the classroom environment. Learners concluded that Google Classroom enabled them to reuse materials that were posted in Google Classroom over and over which aided their homework, gave them opportunities to discuss their learning and enabled interactions between other learners and staff. Both learners and teachers were of the same view that the Google Classroom could be successfully integrated into the classroom environment. 
Developing the professional learning and capacity of teachers is key to improving the use of digital technologies in classrooms is key to providing learners with the relevant skills and resilience
In this study it is important to talk about the limitations that could be addressed in future studies. Firstly, the number of learners participating in this study (18), is small whereas other studies have addressed similar research questions with larger sample sizes through surveys (Zulkifi and Kassim, 2020, p.40). Secondly, a small number of teachers (n=7) participated in this compared with larger studies (Sharda and Bajpai),  which included participants. Thirdly the study did not examine the relationship between outcomes achieved by learners alongside their perceptions of Google Classroom. 
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[bookmark: _Toc494356333]Appendix 1. Learner Questions
Briefly describe how you use technology as part of your classes?
a. Do you have opportunities to use technology independently in your science lessons?
b. What are your views of google classrooms
c. How is the use of technology structured?
d. How do you access technology in school?
e. How often do you use technology in science lessons?
f. What difference do you think using technology makes?
g. What part does the technology play in science lessons?
h. What if any do you believe are the benefits of using technology.
i. What are the challenges of using technology in classroom settings.

[bookmark: _Toc1324650959]Appendix 2 Teacher Questions.
a. What are the perceived barriers and benefits to using Google classrooms as a digital pedagogy?
b. Tell me a little bit about your experience as a teacher
c. What are your own beliefs about using technology in the classroom with learners.
d. Tell me about your experience of using Google classrooms 
e. Are there are opportunities for training.
f. How do you teach IT skills in your classroom?
g. How do you engage learners who are reluctant to use technology?
h. Explain briefly how you develop your own skills for using technology with learners.
i. How do you use google classrooms with your learners
j. How do you engage learners in the use of digital technology in the classroom.

[bookmark: _Toc20161144]Appendix 3. Link to Ethics form
Student 2007685 PG2_Application_for_Ethical_Approval_10-2022.docx

[bookmark: _Toc1568640902]Appendix 4 – Student Consent
Student Consent form and letter template.docx
[bookmark: _Toc695106781]Appendix 5 – Parent Consent
Teacher Consent form and letter template.docx
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