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Digital learning: An unavoidable evil 
or gateway to new opportunities?



Linda Kelly


Abstract
[bookmark: _Hlk61702430]Technology has seeped into most aspects of our everyday lives, and education is no exception.  Many schools, colleges and universities already include elements of digital learning in their learning programmes.  However, digital learning has come under close scrutiny during the recent lockdowns and there has been a lot of adverse publicity concerning its effectiveness.  This paper seeks to investigate definitions of digital learning and explore its application in educational settings.  It considers the different types of digital learning identified by authors and examines its limitations.  It provides examples of where digital learning has been utilised by educators in response to natural disasters or emergencies, which caused a shift to online methods of teaching virtually overnight.  It considers the benefits of digital learning and evaluates the possible opportunities that digital learning can bring to an educational setting.  It analyses the challenges facing the development of digital learning and its integration into learning programmes.  Finally, it draws conclusions and makes suggestions for how digital learning can be implemented effectively.  
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Introduction
To many, digital learning is a relatively new concept.  However, the establishment of the World Wide Web (WWW) over 30 years ago, provided convenient access to Internet resources and made the shift to the digital delivery of education and training programmes possible.  By supporting person-to-person interaction, the Internet has made distance learning more practicable and enables educators to extend their classrooms beyond geographical boundaries.  
Digital learning is the use of digital tools and technologies for teaching and learning.  Often referred to as Technology Enhanced Learning (TEL) or e-Learning (McLaughlin, 2018), there is no universally accepted definition although it is generally considered to be learning that is facilitated using electronic technology (Hayden, 2020).  Dhawan (2020) identifies that a number of different terms are used including online learning, open learning, web-based learning, computer-mediated learning, blended learning.  However, all methods have in common the ability to use a computer connected to a network, and all offer the possibility to learn from anywhere at any time (Dhawan, 2020).  
In the last 20 years, developments in digital technologies led to the growth of virtual learning environments (VLEs) such as Moodle and Blackboard.  These are web-based platforms which enable the design and creation of course structure.  They cover all aspects of a course, including resources, activities, feedback and chat forums.  VLEs enable interactions between tutors and students, as well as between students; they also log participation and provide for assessment.  In addition, improvements to microprocessors, computer memory and storage, have increased the sophistication of tasks that can be performed by computers (Inglis et al, 2002).
Further advancements in information and communication technologies (ICT) have resulted in numerous web-based applications such as LearningSpace, WebCT, Google Classroom.  More recently, the focus has been on fully integrated Learning Management Systems (LMS), also called Learning Management Platforms, such as Docebo, Abssorb LMS and Canvas.  LMS have enabled the functions of computer-mediated communications software and online methods of delivering course materials to be combined into a complete digital online learning environment (Muniasamy and Alasiry, 2020).  Muniasamy and Alasiry (2020) also suggest that investment in web-based technology has the potential to enhance teaching and learning, and in-doing so, encourage the development of student-centred, independent learning.
The quality of education provided is obviously essential in a highly competitive environment.  Improvements in Internet access and hardware have enabled content to be delivered effectively and facilitate how content is received on a wide variety of platforms – from desktop computers, laptops, tablet computers and smart phones to games consoles.  Digital content is no longer merely a PDF document or a PowerPoint, it ranges from interactive and adaptive software, to video lectures via conferencing platforms (e.g. ZOOM, MS Teams, Skype, Webex), to games (Sharma, 2018; Dhawan, 2020).  
Gyoomi et al (2020) recognise that with the global spread of Internet networks, Wi-Fi access and digital devices, the adoption of digital learning is a necessity and not a choice.  They point out that the infrastructure for digital learning is already established, enabling tutors and students to utilise a vast range of digital resources.  In addition, advances in satellite technology have reduced costs and opened-up business opportunities in the education sector (Bisla, 2017).  Digital learning is so much more than just providing learners with a digital device, it requires a combination of technology, digital content and instruction (Sharma, 2018).
Traditionally, education in a classroom has involved human interaction, between teachers and students and also between students and students.  Similarly, digital learning can also provide interaction, either through synchronous or asynchronous methods.  

Synchronous interactions
Synchronous interactions occur in real time, they are instant and allow for simultaneous participation between tutors and students.  Synchronous communication involves the use of digital tools such as video or audio conferencing; text chat; webinars; virtual meetings.  These methods enable multiple users to interact simultaneously in virtual meeting environments.  They can share ideas, brainstorm, make discissions, have questions and answer sessions and provide feedback.  However, problems associated with synchronous methods include getting students online at the same time, managing large conversations, and providing time for student reflection (Johnson, 2006).  

Asynchronous interactions
Asynchronous methods do not happen in real time, there is a time delay, and simultaneous participation does not take place as it does with synchronous methods.  Asynchronous methods have links to early distance learning and correspondence courses (Johnson, 2016).  Learning materials are provided for students who access them and respond in their own time and at their own pace.  The benefit of this is that students have time to consider their responses and so it encourages, “more thoughtful discussion,” (Johnson, 2016).  Criticisms of this method include a lack of immediate feedback; students not accessing the course materials often enough, and the time it takes for the discussion to develop.  In addition, students expressed feelings of isolation and anxiety (Johnson, 2016).    

Distributed Learning
Distributed learning methods combine face-to-face teaching with synchronous and asynchronous digital interaction (Dede et al, 2002).  This enables learning to be distributed across a range of interactive media, across time, and across different geographic locations.  Dede et al (2002), identify that, “the integration of interactive media into learning experiences profoundly shapes students’ educational experiences.”  They reported that the use of asynchronous learning methods improved student participation and engagement.  Whereas synchronous methods facilitated student interactions, enabling them to get to know each other, which was especially beneficial when students were working in small groups (Dede et al, 2002).  
Furthermore, students reported feeling that, “something important to their learning is missing in virtual learning spaces, whether synchronous or asynchronous, if those are the only means of interaction used” (Dede et al, 2002).  It is also interesting to note less than half the students surveyed voted face-to-face interaction as their first choice of learning method.  Dede et al concluded that if interaction is limited to just classroom sessions, then the full range of student learning styles is not being accommodated, as happens when learning is distributed across multiple media.

Limitations of digital learning
The adoption of new technology brings with it new challenges.  However, many of the issues with digital learning can be perceived as ‘old whine in new bottles.’  Kumar (2014) identifies that many students find digital learning boring and suggests that innovative measures are needed to make the learning interactive, enhancing education standards and promoting inclusiveness.  However, this can be true of all learning, whether in a physical or virtual classroom.  
Major barriers for digital learning include mediocre course content, as well as technical problems and difficulties in understanding instructions and the requirements of learning outcomes (Dhawan, 2020).  Students often find digital learning boring and unengaging, preferring face-to-face interaction and synchronous communication.  Consequently, it is important that online content is not all theoretical and enables students to put theory into practice (Dhawan, 2020).
Moreover, Green (2017) suggests that students can be ill-prepared for balancing their work, family, and social lives with digital learning, especially when it is suddenly thrust upon them (for example in the event of a natural disaster, emergency or global pandemic such as COVID-19).  Many students express feeling a lack of community and miss social interaction with their peers (Dhawan, 2020).  Belonging to a course social media group can go some way to alleviating this but students with poor digital literacy skills and internet connectivity problems are less likely to benefit.
Bisla (2017) recognises that greater improvements need to be made in mobile wireless internet connectivity.  He identifies that innovation should be utilised to make digital learning more interactive and robust, adding, “affordable internet access, data enabled devices and appropriate internet plans can play a significant role.”  Bisla (2017) suggests that governments should make every effort to make digital learning inclusive and sustainable for all.  
In Wales, government initiatives such as the Digital Inclusion Strategic Framework in Wales (2016), aim to reduce digital exclusion and improve digital skills.  The target is to, “help 95% of people gain the basic digital skills needed for the 21st century” (Welsh Government, 2018).  However, there seems to be a long way to go before realising the full potential of digital learning.  Problems with access means that many students still do not have the required Internet bandwidth, or digital technologies or suitable devices.  Technical difficulties appear to be the most common criticism of digital learning (Dhawan, 2020).  
Tynjälä and Häkkinen (2005) identify a lack of balance between the pace of technological change and the stable nature of the learning process.  They recommend designing digital learning to meet user needs rather than designing digital learning to fit with what technology allows.  There are so many digital technologies to choose from, it is important to select the most effective method to support the required learning strategies.  

Possible solutions
Digital learning is unlikely to be effective if learners are unprepared and unsupported.  Any digital learning must be appropriately presented, adequately resourced and include learner support (Hayden, 2020).  Many of the issues can be resolved fairly quickly.  Live lecturers can be recorded, or pre-recorded, and made available to learners who missed any synchronous input.  To keep learners engaged, online courses should be made dynamic, interesting and interactive (Dhawan, 2020).  Group activities can still be set so that learners can work together in digital break-out rooms, using digital platforms such as MS Teams, ZOOM, Webex, etc.  It is also important to facilitate learner feedback and support them to take ownership of their learning environment.  
Issues with technical difficulties can be resolved by institutions loaning IT equipment to students and providing grants to pay for Internet access.  In Wales, the Digital Inclusion Strategic Framework has set a clear goal to reduce digital exclusion so that many more people can benefit from using digital technology and being online.  
Nationally, because of the COVID-19 pandemic, the Department for Education (DfE) has launched its ‘Get help with technology’ programme.  The aim is to provide a wide range of support to education providers including schools, academy trusts, colleges and local authorities.  Support provided includes:
· Laptops and tablets for students not able to attend school due COVID-19.
· Internet access for disadvantaged children.
· Support with managing laptops, tablets and 4G wireless routers provided by the DfE.
· Grants and support to set up a digital education platform.
· Funding for training and support to set up and use the technology effectively.

Individuals are not able to apply for this support themselves and must go through their education provider.  The aim of the programme is to help those in need to access remote education during the COVID-19 pandemic.  The scheme is primarily for disadvantaged students who have been adversely affected by disruption to their onsite education, either because they are shielding or are extremely vulnerable.  The DfE is also working with mobile network operators, EE O2 Sky Mobile SMARTY Tesco Mobile Three Virgin Mobile Vodafone, to provide free increases to mobile data and 4G wireless routers.  
To qualify for this support certain criteria must be met and it is questionable if these measures are sufficient to ensure that every student who needs to, is able to access digital devices and Internet access to support their learning.  In the UK, the poverty rate is currently 22%, which equates to 14.4 million people living in poverty, of which 4.5 million are children (O’Leary, 2019).  There are 8.5 million working-age adults living in poverty and these are most likely to be working families.  Consequently, if the criteria for eligibility are very rigid, it is likely that many students who do not qualify for this support will still be in desperate need.  

Benefits of digital learning
Sharma (2018) suggests that digital learning is the solution for the world’s education problems and a remedy for issues of access and affordability.  Wide coverage over various communication methods makes digital learning a natural choice and win-win for all, its flexibility allows students to learn in their own time and at their own pace (Sharma, 2018).  Similarly, Dhawan (2020) recognises the benefits associated with an online pedagogy, including accessibility, affordability and flexibility.  Digital learning environments have the potential to increase learning by combining technology with face-to-face lectures giving rise to flipped classrooms and blended learning approaches (Dhawan, 2020).  
Huang et al (2020) extol the opportunities provided by digital learning to improve the effectiveness of learning and promote positive interactions between learners and learning contexts.  Bisla (2017) also suggests that digital education is a win-win for all, stating that the evolution of technologies such as virtualisation, cloud and data centres, have given rise to the huge potential for technology to be integrated with education.  Bisla proposes that the access and cost advantages of digital learning have led to a rise in enrolments and increased revenues enabling teaching to become, “a smoother experience with a perfect mesh of personalized packages having a blend of animations, gamification and elaborate audio-visual effects.”  In addition, Bisla (2017) advocates the info-tainment element of digital learning, highlighting that it makes education more interesting, applicable and relatable to everyday life.

Opportunities
It has become evident that there is a place for digital learning, it is so much more than just a necessary evil.  It has become clear that in times of emergencies, such as conflicts, wars, displacement and national disasters, digital learning can be a salvation for people who have had their lives turned upside down.  Such emergencies leave millions of children, their families and communities facing hunger, insecurity and violence (World Vision, 2021).  
Digital learning is a way of bringing some normality back into a student’s life when they are particularly vulnerable, it can be a lifeline to the outside world.  Obviously, a lot of support is needed to provide learners in these situations with the necessary resources to enable access to digital learning, such as digital devices, an internet connection and a safe place to work.
The abundance of natural disasters, such as flooding, earthquakes, bush or forest fires, hurricanes and cyclones for example, plus disease epidemics or pandemics, have shown that digital learning is a viable alternative to traditional face-to-face teaching in the classroom.  Such disasters often lead to the closure of schools, colleges and universities which has a devastating impact on students’ lives.  It is also important to consider the psychological impact of these factors which can hinder a learner’s ability to do well, “there is stress, fear, anxiety, depression and insomnia that lead to a lack of focus and concentration,” (Dhawan, 2020).  Global warming has led to an increase in extreme weather events which ultimately causes turmoil in people’s lives and disrupts teaching and learning, amongst most other things.  
Tauson and Stannard (2018) estimate that, “children living in countries affected by violence and disasters are roughly three times more likely to be out of school than children living in stable, but low-income countries.”  UNICEF (2016) estimate that around 535 million children are currently living is such situations and many are missing out on vital education.  At a time when funding for education has decreased globally, from 10% in 2009 to less than 7% in 2015 (Tauson and Stannard, 2018), tackling many of the issues resulting from these disasters and emergencies is becoming increasingly complex and challenging.
Digital learning is student centred and offers flexibility in terms of time and location (Dhawan, 2020).  Web-based learning management platforms and online tools provide effective learning environments which can be customised to meet learner needs.  Combinations of both synchronous (live lectures, discussion groups, questioning, instant feedback, webinars) and asynchronous (audio recordings, video, text) methods can be used to provide collaborative and interactive learning environments which supports the educational needs of learners as well as their mental health and wellbeing.  Quite often, when disaster or emergency hits, travel is impeded because it is either unsafe to travel or the infrastructure no longer exists.  In this situation digital learning can provide education in homes or make-shift classrooms to combat the disruption.
There are many well documented examples detailing how digital learning has provided an opportunity for schools, colleges and universities to continue delivering education when natural disasters and emergencies occur.  

New Zealand 2011
In Christchurch, New Zealand, in February 2011, a massive earthquake shook the town, collapsing many buildings including the University of Canterbury.  The university quickly realised that if it wanted to keep its students then it needed to utilise online learning to communicate with students and continue teaching.  Consequently, communication updates and status reports were posted electronically, and academics adopted virtual delivery methods (Todorova and Niels, 2011).

Italy 2016
Similarly, in 2016, three powerful and violent earthquakes in Central Italy bought total devastation, buildings collapsed and towns were reduced to rubble (BBC, 2016).  The University of Camerino was forced to rethink its approach to education and put plans in place to ensure that teaching and learning continued (Barboni, 2019).  In collaboration with Cisco, the university utilised the virtual meeting application Webex.  As long as students had a digital device (a personal computer, laptop, tablet or smart phone) and an internet connection, they were able to access online teaching and learning (Barboni, 2019).
Webex’s compatibility with software, such as MS Word and PowerPoint, meant that lecturers were able to share notes and presentations.  In addition, video enabled students to view demonstrations and blackboard notes, as well as accommodate interactive feedback, which facilitated question and answer sessions (Barboni, 2019).  Student feedback identified that they enjoyed digital learning, “most responses indicate that students didn’t feel they were missing quality instruction by being remote, and test scores did not suffer,” (Barboni, 2019).  

Ireland 2020
More recently, the COVID-19 pandemic led to innovation in medical education at the South Infirmary Victoria University Hospital, in Cork, and the successful substitution of scheduled face-to-face teaching and assessment with digital learning.  The closure of Irish Universities in March 2020, left educators with an immediate need to adapt their teaching methods to prevent any negative impacts on students (Dhonncha and Murphy, 2020).  In response, the university utilised the digital collaboration tool, MS Teams, to facilitate, “video lecturers with active student participation, real-time discussion and document sharing,” (Dhonncha and Murphy, 2020).  In addition, students were provided with interactive tutorial and student-led case and topic presentations.  
Canvas, the online learning platform, was used to create multiple choice question examinations for assessment.  Students were able to take the exam in any 30-minute window within a 24-hour period, which allowed for overseas time differences and accommodated the needs of students who were unable to travel due to the pandemic (Dhonncha and Murphy, 2020).  
Furthermore, students were invited to join a weekly online journal club and departmental clinical and multidisciplinary meetings, also online.  Additional learning materials provided for learners included short videos demonstrating surgical procedures uploaded to Canvas, and podcasts.  Although these asynchronous methods do not allow for interactivity or real-time discussion or questioning, the benefit is that they can be accessed by learners at a time and place to suit themselves and enable the students time to absorb and assimilate the information.  
These examples show that advancements in mobile technologies have also provided increased opportunities for digital learning.  It means that learners are no longer tied to a physical location and can access learning at point of need using a variety of devices, such as laptops, tablets, smart phones or personal digital assistants (PDAs).  However, in order for mobile technology to have a positive impact on learning outcomes, it is important that mobile devices are integrated with instructional strategies and, “ingeniously match the unique features of mobile devices to the resolution of specific pedagogic challenges,” (Sung et al, cited in Green, 2017).  Moreover, Green (2017) suggests that mobile technology can add value to learning when it includes interactivity, and also when it is used in environments where collaboration can be difficult.  
These examples have identified that there is not one sole remedy for resolving the issues relating to digital learning.  A number of different technology platforms have been used in the various examples, together with many different teaching methods – synchronous methods include live online lectures, student discussion, questioning, webinars, document sharing, tutorials and presentations.  Asynchronous methods include videos, podcasts and exams.  Consequently, it is advisable that a combination of different technologies and teaching methods should be utilised to minimise any negative effects on learners.  

Conclusions
Like it or not, digital learning is here to stay.  To take advantage of the benefits of digital learning education establishments and teachers need to be appropriately resourced and equipped.  When used well, digital learning can create opportunities for active and engaging learning.  Over the last 20 years, teaching has progressively become more and more digitalised, there are interactive whiteboards, web-based platforms such as Moodle and Blackboard, video presentations, PowerPoints, and interactive content.  Video conferencing software enables synchronous, face-to-face meetings and lessons to take place.  Internet search engines enable teachers and students alike to research information and find resources, including text, presentations, videos, podcasts, images and ideas.  
In the changing face of the global economy, information technologies are transforming the nature of traditional education.  Schools, colleges and universities are all too often criticised for outdated and ineffective teaching methods.  To implement digital learning effectively, education providers need to overcome resistance to change.  Burbules and Callister (2000) argue that, “dichotomies in our thinking such as “online vs. offline,” “on-campus vs. off-campus,” and “face-to-face vs. distance learning” contribute little or nothing to our understanding of education in the modern age,” (cited in Glass and Vrasidas, 2002).  
It has become clear that technology has the potential to increase opportunities for interactions between educators and learners.  Moreover, the use of technology in an educational setting can greatly improve the quality of teaching and learning, especially when using a distributed learning model.  In addition, the use of digital learning provides learners with digital literacy skills for work and life, not just education.  Utilising digital learning can also widen access to education, it increases flexibility for learners and accommodates their needs more specifically, whilst also improving the cost-effectiveness of education (Glass and Vrasidas, 2002).
The opportunities provided by digital learning are endless.  Technological developments, as outlined in this report, have enabled interaction and collaboration amongst learners on a scale never previously imagined (Glass and Vrasidas, 2002).  Web-based technology has the potential to enhance teaching and learning and can encourage the development of student-centred, independent learning (Muniasamy and Alasiry, 2020).  The initial investment in new technology can be costly and so pose a barrier for cash starved institutions.  However, developing a digital learning environment can provide more flexibility and promote independent learning due to its scalability (Muniasamy and Alasiry, 2020).  
The recent COVID-19 pandemic has highlighted the benefits of digital learning in times of disaster.  As shown in the case studies, disasters and emergencies are often a catalyst for moving to online provision.  Digital learning also helps to retain students, who might otherwise leave if digital learning was not available.  Mobile technologies help to break down barriers of time and access, but without good quality content, it will not be utilised effectively and alone, cannot solve issues such as lack of time or engagement.
The time has come to not only seek out new technology but to reimagine its use in education.  Learners report that the main barrier to learning is a lack of time, then issues with content (Green, 2017).  However, technology alone cannot rectify these issues.  Technology enables flexible delivery and access to learning materials, but this does not guarantee that learning will take place.  Consequently, it is the design of the learning, rather than the technology used to deliver it, that is crucial for effective learning.  As with traditional, classroom-based learning, the method of instruction and learning theories they employ, will be the most likely causes of success.  
Digital learning is not a quick fix to solve the problems of outdated pedagogy.  Digital learning takes time.  Time to research the most appropriate technology for learner needs; time to plan and prepare effective, engaging course content; time to create an appropriate mix of learning activities; time to reflect on progress and re-assess the learning outcomes; time to invent, to improve and evaluate.  

“Yesterday is gone. Tomorrow has not yet come. We have only today. Let us begin,” (Mother Theresa).
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In an era when technologies have become a backbone of most organizations, IT support functions are under immense
pressure not only to ensure provision and reliability of IS and technologies but also to resolve IS incidents of different
severity when they disrupt organizations’ “business-as-usual.” This article addresses this challenge by investigating how
organizational IT functions coordinate their work under different degrees of uncertainty in order to provide reliable IT
services. We conceptualize coordination in IT support functions as a process that unfolds over time through interactions
between four underlying coordination practices employed to provide reliable IT services: prioritizing tasks, following
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practices change when IT incidents cause a shift from normal (i.e. “business-as-usual”) to emergency conditions. Our
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that IT functions in these two types of organizations respond to emergencies differently. Specifically, in emergencies,
an IT function supporting a fast-response organization shifts to emergency coordination practices momentarily, as it
abandons “normal” coordination practices to rely on an extensive set of formal practices specifically designed for such
situations. In contrast, an IT function supporting a traditional organization is unprepared for emergencies—coordinating
under emergency conditions involves improvisation, because coordination practices designed to support business-as-
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