Jodie Pinnell
1000227		ECDE7001: Exploring Contemporary Issues in Education


[image: UW Trinity Saint David logo]


Cloud Based Technologies: Policy and Pedagogy in Education in Wales



A Critical Evaluation of the Impacts of ‘Cloud Based’ Systems in Education in Wales as a Result of Policy and Emerging Learning Technology




Jodie Pinnell
1000227








Cloud Based Technologies: Policy and Pedagogy in Education in Wales

A Critical Evaluation of the Impacts of ‘Cloud Based’ Systems in Education in Wales as a Result of Policy and Emerging Learning Technology

Abstract
With the rapid growth of cloud based technologies in education, learning trends and pedagogic approaches are evolving to meet the demands of the change this brings. In Wales, the distinct emergence of digital competency skills in policy has led to nationalised learning resources and the sharing of information via cloud based networks, proving advantageous yet also challenging for both teachers and learners. Education’s responses to the ‘cloud’ are indicating a unification of standards and curricular, yet merely scratching the surface of the potential yet to be fulfilled. What are the financial and social implications of cloud computing for teachers, learners and institutions? And, importantly, what are the pedagogical applications of such a powerful tool? With a full review of literature, this paper explores the educational application of cloud networks, their emergence in Welsh and global policy, and what the ‘cloud’ can mean for teaching and learning in general.  
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Introduction
Referring to the ‘cloud’ in education can include: Cloud computing, cloud networks, cloud learning and cloud processes; all referring to the same concept. These terms are used interchangeably throughout this article, all defined as essentially ‘a series of hardware and software services provided via the internet’ (Venters and Whitley, 2012, p.179) that creates a system of access to information for education professionals and learners. It allows for seamless access using any internet enabled device (Yen-Ting et al, 2014, p.245) and alongside the primary function of storing information, users can ‘access, process and share’ information also (Lin et al, 2009, p.36). Using cloud systems simply means an unlimited collection of applications accessible on a large or small scale that can be adapted, updated and shared fluidly between users. Where traditionally information is held on individual machines, through specific applications restricting collaborative productivity and ease of access (Sang and Sung, 2013, p.160), the cloud can (with the right permissions) be shared within educational institutions, between institutions and even globally. 
Current cloud provision in the form of ‘Hwb’ shows Wales’ thus far successful commitment to adopting cloud based processes for education. ‘Hwb’ engages 570,000 users, and is a system that syncs teacher and learner accounts, regardless of their working context (Welsh Government, 2019). It serves to share resources, is accessible for teachers and learners, uniting Wales in a platform that digitises learning and reduces isolation of professionals within similar subject areas. ‘Hwb’ is widespread, as with approximately 22,000 teachers working in Wales (BESA, 2017), and over half a million ‘Hwb’ users,  this proportion shows it is a well accessed service that promotes the use of educational cloud networks.

In a general sense, this article explores cloud education, offering a critical perspective, assessing the benefits and disadvantages. Specifically in Wales, the policy context is reviewed, looking at the role of ‘cloud’, linked also to pedagogic application. Key findings are summarised and actions for future application are suggested, based upon evidence from current working examples. 

Cloud Based Education: A Critical Perspective
Cloud based technologies are quickly becoming ‘the dominant method in which mobile, online and other types of applications operate’ (Wang et al, 2014, p.255). Within education, adopting the ‘cloud’ as a depository for resources, facilitating interactive activities to engage learners and for multiple user collaboration on an item or application at the same time are common uses. Of particular relevance is the use of mobile computing in cloud based processes. Students commonly carry devices, and with access to education at their fingertips, this gives learners ‘great convenience,’ ‘mobility’ and ‘personalised content’ (Wang and Jou, 2016, p.213). This mobile accessibility improves learning experiences through efficiency and by facilitating peer collaboration (Wang and Jou, 2016, p.213), boasting benefits through seamless access to information ‘anytime and anywhere, through any digital device,’ without the need for a ‘standard indoor classroom.’ Due to these features, cloud based learning is ‘gaining ground over traditional learning management systems,’ due to its potential ‘to facilitate both single and multi-user collaborative study modes’ (Wang and Jou, 2016, p.213). To understand cloud networks in education, it can be said that there are five ‘actors;’ ‘consumers’ (users), ‘providers’ (product and service providers), ‘brokers’ (mediators between provider and consumer, adding value), ‘auditors’ (performing audits of cloud services) and ‘carriers’ (responsible for the transport of cloud services) (Hadzhikoleva et al, 2018, p.220). In education, the ‘actors’ are: Teachers and learners as ‘consumers,’ with the educational institutions as ‘brokers,’ ‘auditors,’ and arguably ‘carriers,’ due to the facilitation and management of cloud based networks on varying scales. In recent years, variants on educational models of cloud computing are widely adopted, allowing for the pooling of physical resources and their ‘virtualisation,’ ‘whereby the available physical resources can be used and managed more efficiently and more flexibly’ (Hadzhikoleva et al, 2018, p.220). The ‘cloud’ is addressing shortfalls in institutions through the sharing of digitised resources, giving learners better access if not held in their specific organisation. 
	It is not just about resources however as using the ‘cloud’ can mean that teacher and learner competencies develop to meet the emergent demand for information and digital literacy. These two skills have similar principles in locating and collecting information, evaluating, transforming information and communicating ideas (Catts and Lau, 2008). Information literacy is linked closely to the digital world, so potential for the cloud’s ability to facilitate the ‘volume and variable quality of digital information’ (Australian Council for Educational Research, 2016, p.3) becomes integral.

Advantages of the ‘Cloud’
	Advantages of education through cloud networks, alongside their pivotal role for collaboration between teachers and learners ‘of different institutions, social communities and more,’ (Wang et al, 2014, p.258) is their unlimited nature, providing ‘massive data storage, high performance computing and easy access’ overcoming ‘obstacles related to mobile learning’ in general (Wang et al, 2014, p.256). It has been described as ‘learner centred’ and from a social perspective, can ‘collaboratively build common knowledge through frequent and convenient interactions’ (Wang et al, 2014, p.258). Cloud based processes can give ‘learners new opportunities to interact and collaborate with each other, both within and outside their own settings’ (Pridham, 2017), removing barriers to learning such as needing to be physically present in a classroom. In the context of higher education, sharing resources on a large scale through cloud networks can ‘indirectly improve the quality of teaching and research,’ by ‘enhancing the qualifications and language competencies of academic staff and learners,’ and ‘improving the quality of educational resources, curricula and programmes’ (Hadzhikoleva et al, 2018, p.220). Collaboration can raise standards, improve courses and share good practise.
Cloud networks are also attractive financially, giving institutions ‘the opportunity to use software, platforms and infrastructure as a low cost service, with no need for major initial investment.’ With constant update and online currency as a standard feature, ‘payment is [only] according to consumption’ (Hadzhikoleva et al, 2018, p.220). This provides an adaptable approach that is engineered to individual needs. Users can ‘store a huge amount of educational resources’ providing ‘infrastructure, platform and application services,’ without the need to ‘save’ thus providing ‘unlimited computing power’ for educational applications (Wang et al, 2014, p.255). There are cost free learning platforms available, allowing institutions to capitalise on learners using their own devices, however ‘in an age of area reviews, cutbacks, closures and mergers,’ certain sectors ‘should be looking to save money while still staying true to [their] roots’ (Pridham, 2017). Learners using their own devices can be problematic ‘given socio-demographic inequalities [and] inequalities in access to online knowledge’ meaning that social barriers cannot be disregarded. This is not easily overcome simply by providing digital technology, with more complex solutions to bridging the ‘digital divide,’ including the ‘costs of maintaining and updating computers and training teachers [and learners] to use them effectively’ (Global Education Monitoring Report, 2018, p.133). There are issues with requiring learners to acquire their own technology; transferring the cost from institution to learner, and this may not be a fair compromise. 

Risks and Challenges
Risks and challenges with cloud based systems in education mainly arise from the features that make them advantageous. Firstly, mass storage and access can compromise security; procedures to protect data must be stringent and a priority for all. Also internet strength, band width reliability and the danger of ‘lock in’ which is the risk of buying a service and being bound to its licence terms (Hadzhikoleva et al, 2018, p.222). Where low organisational costs are favourable, this cost can transfer to the ‘high costs of mobile devices,’ resulting occasionally in low quality technology (Wang et al, 2014, p.255) and learners having to foot the bill with their own devices.
Smith (2019) has highlighted three fundamental issues that must be addressed to ‘enable positive change’ from cloud based technology. These are ‘trust, data and security,’ highlighting barriers to the adoption of the cloud on a large scale. Trust is questioned with ‘fear of perceived loss of control’ and the comparison of the cloud with systems that are ‘physically on campus’ (Smith, 2019). Data is a barrier for attitudes to cloud networks with mainstream media reporting commercial data breaches and the mass storing of information making processes questionable. This lends itself to security, with the teaching profession afraid that their data is unsafe. This is however despite proof that ‘cloud is more secure than previous legacy systems’ and can ‘remove many of the risks associated with data breaches’ (Smith, 2019).  
Another risk springs from the mass sharing of resources. One result of this could be the ‘internationalisation’ of education through the mass globalisation of resources, leading to the ‘commercialisation of educational programmes’ and a possible increase in ‘degree mills’ that equal ‘low quality education’ (Hadzhikoleva et al, 2018,p.220). It can be damaging for resources to be shared on a large scale, risking to lose sight of the ‘cultural and national identity’ (Hadzhikoleva et al, 2018,p.220) needed to contextualise valuable learning and foster a sense of place within education. It can be argued however that these risks are not unique to cloud networks in education, they are applicable to a number of educational developments that are ‘tools’ and need to prioritise effective use.
Advantages of the cloud offset with risks and challenges indicate the contentious nature of adopting a digital system of learning. The nature of the cloud offers effective solutions to education needs but are not without risk.  

Policy Context
The impact of cloud based learning is evident in various Welsh and global policy documents, linked closely to digital competence and the growing need for technological skills in employment. The ‘Future of Work Key Findings Report’ states specifically that learning programmes need to ‘reflect an interdisciplinary approach to innovation in the workplace and the all- pervasive influence of technology’ (UKCES, 2014, p.14). Education needs to respond to the need for learners who can work with digital technology as education becomes more commercially focused and responsive to employer needs (UKCES, 2014, p.7). Teacher training is also responding with ‘ICT and digital skills (45.9%) and curriculum content and design (35.2%)’ being the two most selected areas for professional development that teachers would welcome further development in (Education Workforce Council, 2017, p.46). These statistics could be reflective of a shortfall in current practice, but in relation to cloud computing and teacher’s digital skills - cloud based processes inform the content and design of education, and purely using these systems creates an avenue for teachers to become digitally competent. 
In ‘Teaching Tomorrow’s Teachers’ (Furlong, 2015), the need for digital competence is clear, but written in 2015, it does not link to any form of cloud based process. There are principles in the document however for what teachers ‘need’ and what the ‘cloud’ can offer. Firstly, teachers need to work together; ‘there is a growing emphasis on collaboration with other professionals working with young people’ (Furlong, 2015, p.6) and this is beneficial in many ways. The amalgamation of resources and ideas, advice, guidance and offering a larger ‘menu’ to students is positive, and this can work locally and on a large scale when using cloud based processes. It is noticeable that ‘Training Tomorrow’s Teachers’ outlines the challenges with collaboration, as institutions ‘have different processes and procedures for staffing, course management, and quality assurance’ (Furlong, 2015, p.14), and that adding quality to the coherence of provision is difficult if this is the approach taken. It signifies the issue with the ‘centre concept’ of collaboration (where institutions come together to become more effective), whereas a collaborative approach that adds to quality via the sharing of principles and resources may serve teaching better- loosening prescription and allowing for the creative application of others’ ideas. It cannot be expected that all institutions work in the same way, but instead to build upon good practice by allowing professional agency, kept current by the automatically updated nature of cloud based resources. This could serve to increase accountability, planning and marketing of courses,’ ‘to develop strong centres and raise quality of provision across the group without regard needed for location’ (Furlong, 2015, p.36). 

Current curriculum reform has already mirrored the use of the ‘cloud,’ experimenting with ‘digital and online systems for assessment,’ (Welsh Government, 2015, p.20) possibly leading to wider collaboration through open online networks. Donaldson (2015) explains that this is led by learners; ‘our children and young people already inhabit a digital world and their personal, social and educational lives are increasingly intertwined with technology in various, rapidly changing forms’ (p. 6-7). There is a focus on digital technology in current upcoming changes to curriculum. ‘Successful Futures’ (Donaldson, 2015) states that:
‘the essential features of a curriculum devised in 1988 reflected a world that was yet to see the World Wide Web and the advances in technology and globalisation that have transformed the way we live and work.’ ‘This will naturally have a profound effect on how children and young people need to learn’ (p.10).
Our learners are using the cloud already and due to the immediate sharing and updating of resources, cloud education process can revolutionise teaching, open access and instant communication channels. The European Commission’s Digital Competence Framework 2.0 (2018) is a uniform framework for improving digital skills and again, principles of collaboration are clear; aim 2.4 is about ‘using digital tools and technologies for collaborative processes,’ ‘for the co-construction and co-creation of resources and knowledge.’ Welsh Government have also implemented a Digital Competence Framework (2018) that, in its nature, shows that cloud computing processes can transform education digitally: ‘It is not intended that digital competence should be artificially imposed into all subject areas. [It] therefore includes examples of classroom task ideas that can be used to develop skills in naturally occurring, meaningful ways’ (Welsh Government, 2018). The framework encourages schools to design delivery on an individual basis, ‘agreeing the strategic vision for cross curricular digital competence and consider how to translate this into practice’ (Welsh Government, 2018). Cloud based computing can be a method to achieve this. 
In Wales, this has already been achieved through the creation of ‘Hwb,’ an ‘all Wales learning platform, emphasising a move to purely digital resources for teachers, and further enforcing the digital skills needed in the profession (Education Wales, 2017, p.26). ‘Hwb’ can benefit education all over Wales; with the Rural Education Action Plan (2018) stating that small rural areas of Wales are behind the curve with modern teaching methods, and need to be ‘modern hubs with the best digital education resources.’ The action plan highlights the importance of ‘Hwb’ mentioning cloud based approaches such as ‘Google for Education’ (Welsh Government, 2018, p.15). ‘Hwb’ is also integral to action with the Welsh language to develop a ‘culture of open innovation,’ ‘more Welsh language digital resources and data openly available, without unnecessary conditions limiting their use’ (Welsh Government, 2018, p.5). 
It is evident that policy is alluding to a ‘cloud based’ future for education, presenting a potential solution to the growing digital demands that policy often finds itself rooted in.

Pedagogic Application
	The pedagogic applications of adopting cloud based processes are arguably in the forefront of its emergence, alongside the demand from employers driving needs for specific skillsets. In general, learners respond excellently to cloud technology, ‘readily embracing learning and educational technologies compared to other traditional learning methods’ (Sharif, 2010, p.131). Cloud technologies allow learners to translate current digital skills into education, participating in the learning process on similar platforms to social interactions. Learners have also been proven to prefer ‘informal’ learning environments that are ‘freer’ and more comfortable than classrooms’ (Wang et al, 2014, p.259). Cloud technologies allow learners to ‘check their timetables, obtain tutor notes and assignments, complete research, and even learn an entire course using the same process’ (Kennington et al, 2010). The ‘cloud’ allows for the freedom of where, when and how education can be delivered to best suit learner needs. 
	The recent increase in mobile technologies is a factor in the design of effective delivery using the cloud. It is encouraging a shift between ‘learning with mobile devices’ and ‘learner mobility’ (Wang et al, 2014, p.256), a small but significant change in the design of learning. This shift is characterised by a focus on ‘mobile learners,’ not mobile devices, with teachers having to adapt also. This is achieved not by designing ‘instructions for a new class of mobile technologies, but to broaden their perspectives of what mobility for the learner entails in relation to learning’ (Wang et al, 2014, p.256). This incorporates the creative use of media through mobile devices, augmented reality and the sharing (locally and globally) of collaborative tasks and resources. With this in mind, media plays a part in the implications of using cloud networks; namely the concept of ‘media literacy;’ which is defined as the ‘ability to exercise control over the vast array of messages encountered through daily media exposure’ (Potter, 2016, p.2).To develop this, learners rely upon access, analysis, evaluation and content creation through digital technology. The ‘cloud’ addresses access, unlimited storage and large scale collaboration, meeting the needs of ‘media literacy’ development, thus adding value, simply by adopting a cloud network for education. Digital technology has led education to question what it means to be literate; introducing media literacy and digital literacy in recent years. Literacy in all forms can simply be seen as skills needed by learners in an ever changing world to be both adaptable and employable, with transferable skills for different contexts. Hague and Williamson (2009, p.20) outline five dimensions of literacy: Operational, Cultural, Critical, Creative and Collaborative, being ‘about far more than the functional skills of reading and writing…’ ‘Literacy is a set of social, cultural and political practices in which people produce, communicate and receive meaning, and in which they reflect upon and challenge their own assumptions as well as the assumptions of others’ (Street, 2003, p.77). This is a strong underpinning principle in education and thus processes should reflect this; arguably met by the needs of cloud networks. Communication, collaboration and cultural change are affected by the emergence of digital technology and this cannot be ignored. It is not a new concept that literacy is not just bound to written texts, ‘but also to different forms of information and media’ (Hague and Williamson, 2009, p.20). Hague and Williamson (2009, p.21) emphasise the importance of ‘media literacy’ with the challenges that come with access, based upon social conditions. They write ‘access to digital media is a social process, not a one-off act of provision.’ To be effective, it needs constant ‘updating, upgrading and extending hardware and software applications.’ This can be addressed by the nature of cloud computing, not a one off experience but a continuous system of education.

	A cloud based system can aid cognitive development of learners. In relation to Bloom’s taxonomy (1956), technology has led to the development of a digital taxonomy of learning verbs used to holistically permeate digital skills in all areas (Hague and Williamson, 2009, p.19). This makes digital processes an integral part of learning and moving towards higher order thinking skills (essentially the same principle as Bloom’s taxonomy). These link the original ‘applying, analysing and creating,’ with ‘blogging, mixing, remixing, and podcasting,’ and focus on the verb ‘to create’ in a digital context. This can indicate a call for cloud based processes with ‘attention to digital ‘collaboration’ to involve video conferencing, questioning, emailing, networking and contributing’ (Hague and Williamson, 2009, p.19). Social media and the immediate availability of information works in the cloud, consistently updated and available to education professionals everywhere, with unlimited storage and access. Linked to this, Mitra (2013) displays an unmistakeable faith in the ‘cloud’ in a social project that resolves to educate children through providing teaching and learning through an online facility, based upon the ‘startling conclusion that groups of children, with access to the internet, can learn almost anything by themselves’ (Mitra, 2013). ‘The School in the Cloud,’ a SOLE (Self Organised Learning Environment) gives students ‘freedom to learn collaboratively using the internet,’ with sessions ‘characterized by discovery, sharing, spontaneity, and limited teacher intervention’ (Mitra, 2013). The social motivation for ‘School in the Cloud’ centres around deprivation and accessibility for all, with the process of education being simplified to a formula that works remotely, removing layers of cost that can result in barriers to learning such as facilities and physical resources.  
	The idea of ‘School in the Cloud’ is somewhat contentious when taking into account some social perspectives of learning that highlight the importance of human interaction through physical teacher presence. The learning process can be argued to rely upon ‘ideas [that are] produced and received in a socio historical setting and knowledge is permitted or limited by social structures’ (Meighan and Siraj- Blatchford, 2003, p.115). It is expected that in education, there are more impacts than what is communicated through curriculum such as ‘rules, routines and regulations’ in the form of a ‘hidden curriculum;’ a result of learning that is ‘unofficial, unintentional or undeclared,’ resulting from the collective social context that education facilitates (Meighan and Siraj- Blatchford, 2003, p.21). It begs the question: If education is purely cloud based, can the benefits of education through social construction ever be fully met? Collaborative learning through cloud based processes may not be enough when detached from social environments to achieve this but, as Mitra (2013) suggests, the potential for a valuable and productive learning environment through ‘mentoring’ can be effectively provided through the cloud alongside teaching content, with features of ‘School in the Cloud’ including ‘working as a community, promoting ‘self-discovery’ and inspiring ‘creativity, curiosity and wonder’ (Mitra, 2013). 
	The principles of social learning are met through Mitra’s proposal in that learners work collaboratively to arrive at valuable learning collectively. This is not however indicative of an environment that can teach the elements of the hidden curriculum or allow students to adjust socially through the physical process of education. 
	Addressing the same concerns is group learning; an effective tool for teachers, boasting the potential for learners to ‘use their peers as a learning resource,’ ‘generate ideas,’ and minimising the risk of learners feeling ‘isolated’ when in the classroom (Maughan, 2001). This can be addressed by using a cloud network, with learners able to work collaboratively without physically needing to be present (Joan, 2015, p.11). The cloud in a group work sense allows multi users to access one file, and add, change and develop according to learning objectives (G Suite Learning Centre, n.d). The cloud works well for group learning due to ‘trackability,’ giving the ability to collect data on ‘multiple versions of a document,’ who has worked on a document (Joan, 2015, p.12), but more importantly, the levels of engagement in the particular learning approaches being adopted. This can shape the delivery of education based on engagement and trends that appear. Analysing learner usage can be beneficial for understanding study patterns, helping learners to understand their activity (University of Edinburgh, 2018) and their preferences for different technology, thus allowing teachers to use the data, improving the learning experience. 
	The pedagogic application of cloud networks is at the forefront of successful adoption, yet with certain areas of contention, the ‘cloud’ can be seen to replace certain approaches, as opposed to being a ‘tool.’ Collaboration as the main cloud benefit needs to be implemented with learning at the centre to ensure its effectiveness, whilst being mindful of teacher input and the social structures of education. 



Key Findings
Firstly, there are resounding pedagogic benefits of using the cloud in education; namely sharing and working collaboratively, supporting social structures in teaching and learning. Access, trackability, and employability benefits of using the cloud are clear; giving educators the tools to improve provision and innovate existing approaches. With the existing ‘Hwb’ in Wales, user engagement is showing effectiveness and reflected in policy; digital skills are in demand, requiring the delivery of education to evolve to meet this.

	Secondly, the cloud supports social learning and thus cannot dismiss the issues that this brings. Working collaboratively between teachers and learners is effective but can be governed by socio economic factors and deprivation. With a focus on mobile technology and learners own devices; the cost saved by institutions is not eliminated, but instead transferred to learners. For future recommendations, ‘cloud’ services are affected by social factors therefore inequality is not to be dismissed.

Thirdly, despite the many benefits of using cloud networks, there are a number of challenges that include trust, data and security. The fear of perceived ‘loss of control’ is a barrier to mass sharing due to internationalisation of curricular. This reduces quality of provision, negatively impacting what is available and threatens data breaches. The requirement for appropriate internet access puts certain areas of Wales at an immediate disadvantage, thus presenting a challenge for national implementation.

The final finding is that cloud networks can be a solution to making improvements to education as reflected in current policy. Notably, there is a focus on teachers developing digital skills, the learner need for computing skills in employment and action to make cloud processes available to learners, despite where they are in Wales. There is a global demand that is influencing Welsh policy documents, pitting Wales against global progress and enhancing the need for education to address it. In a growing digital economy, learners are required to build their skills, and working through a cloud platform is a suitable solution. 

Conclusion
Concluding remarks are positive for cloud networks in education, synthesising policy, pedagogic advantages and the success of current cloud provision. There may be a culture change needed across Wales to implement this fully, but policy, advantages and pedagogy are all adding momentum to an argument for the ‘cloud,’ assessing the risks and challenges to offer solutions in an ever-changing digital climate. To effectively meet potential, at this point, action needs to be taken for full implementation. These actions are both teacher and learner centred and revolve around developing knowledge of cloud computing, evaluating where institutions are in both structure and usage, experimentation, finding the right cloud solution and effective implementation (Hadzhikoleva et al, 2018, p.221). It is imperative to address the three fundamental issues that affect the adoption of cloud based processes; ‘trust, data and security’ (Smith, 2019), through the careful examination of what perpetuates these issues and what can minimise them. The political, social, economic and global message is pointing towards a cloud based digital path for education in Wales; with foundations rooted in the fast growing employment market and teacher and learner skills. 
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