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Introduction

As a millennial I grew up through a global rise in technology. When I started primary school the teachers were using blackboards, and by the time I went to comprehensive school every room had a computer, the internet, and an interactive white board at its disposal. But what did this mean for learning? And how has it impacted education throughout the years? According to McLagen (1978) ‘Learning is a change that can result when individuals interact with information. It occurs to the extent that learners are motivated to change, and it is applied in the real world to the extent that they take successful steps to integrate the learning into real-world situations.’ When I consider the growth in resources and technology, I refer back to McLagens concept that, we, the learner, is motivated to not only change, but also apply our knowledge, skills, and capabilities into society, or ‘real-world situations’. Therefore, was it education that spiked in technology? Or was the world around us, and we as educators and learners, are just trying to keep up? This review is not aimed at a particular education level (nursery, primary, secondary, further education, and higher education), but is more of an analytical focus on education, reviewing its impact.

It is important to understand the key changes in technology and whether or not these have had a profound effect in education. In this project I will explore the literature on the influence technology has had. This will be based around these main research questions; 

What do we mean by ‘technology’ in the classroom? 

What are the barriers and challenges faced by educators in implementing technology in the classroom, and how can they be overcome?

How has the COVID-19 pandemic accelerated the adoption of online and remote learning technologies?


Methodology 

The objectives of the review, as laid out above, are to give an insight into the way in which technology has changed education. In doing so, I will look into different aspects, involving; definitions, funding, support for teachers, the COVID-19 pandemic, and online learning. In order to achieve this I will look at the relevant literature via the use of academic and published databases such as google scholar. In addition to this I will analyse public information as released by the Government and Department for Education. The use of policy papers, Ofcom statistics, and mixed method studies will give the review both qualitative and quantitative data to help give a variety of research techniques to make a sound conclusion of technologies effect.  

Accessing information will be done through a mixed means of published literature, reliable website, PDF resources, journals, reports, and studies. As this is a project is a review, it will summarise data which is secondary, meaning I will analyse findings and discussion points from other professionals in the field. However, in doing so, I will make connections and find answers for my research questions, drawing conclusions and critical opinions based on this. This literature review has the potential obstacle of covering a broad spectrum. This can make it difficult to pin point a conclusion without falling into a generalisation. In an attempt to avoid this, the use of research questions are in place to help create a pipeline of critical analysis. 



Review

What do we mean by ‘technology’ in the classroom? 

Information and communication technologies are described by Welsh Government (2009) as a ‘contributor to learners’ personal and social education by providing opportunities to work in contexts that allow learners to make decisions based on the values that underpin society, helping them become active and informed global citizens. When the Government talk about providing learners the opportunity to become informed global citizens using technology, it suggests that in order to fit into society, we must utilise ICT in the curriculum to help ready learners. This concept is not one of the recent discoveries, as in 2003 Victoria Tinio wrote a publication which claimed that globalisation and technology have both developed in unison throughout the last decade. This suggest that as far back at as the early 90s education has been trying to keep up with the worldwide growth in technology. Tinio further discussed that ICT was a powerful facilitating tool for education, which can bring important change and reform, if used appropriately. 

To critically analyse the discussion points raised, it is important to eliminate any ambiguity around the meaning of ‘technology’. Technology is of course the use of tools and resources such as hardware (computers, laptops, interactive / assistive equipment) and software (programmes, internet, cloud). According to Hinds from the Department for Education (DfE) (2019) technology can be used as a tool to help minimise workload with increasing productivity, engagement with learners, and provide tools to aid “excellent teaching and raise student attainment”. The accessibility to these ‘tools’ created an ‘infinite’ accessibility for knowledge. The internet has become an encyclopaedia for instant access to information, most of which is available to all teachers and students. The DfE further highlights the accessibility stating “46% of 5-15-year-olds have their own smartphone, and 49% have their own tablet”. In some ways this suggest that not all ‘educational’ technology that we use as part of teaching materials (HWB, labs, Moodle, video, etc) to be the main source of information for learners. Students can merely, unlock their device and ‘Google it’. Anyone with the capability of upskilling themselves in these devices can acquire knowledge, but it is up to the role of teacher to become a facilitator. To help guide learners through different usage, tasks, and to help build their skills and understanding. The idea of learning through doing dates back, educational theorists such as John Dewey, Jerome Bruner and Jean Piaget, all believed in this concept. 

In short, technologies in education are the tools used to help aid learning. What are the barriers and challenges faced by educators in implementing technology in the classroom, and how can they be overcome? I would break the barriers down into two main categories. The first being funding. The literature on funding for education technology in schools can vary depending what period and where you look. One announcement by the Welsh Government (2019) was described as the “single biggest digital programme investment in Wales”. The investment of £50 million was to help grow the Hwb platform and improve EdTech equipment. Another announcement from Welsh Government (2021) said that there would be a “£15 million investment into EdTech, having already spent over £92 million over previous two years to support the transformation of digital infrastructure of all schools in Wales”. The Welsh Government offers bilingual digital services to all maintained schools via Hwb to enhance teaching and learning in alignment with the curriculum for Wales. Up until 2021 Hwb held the National Digital Learning Council, which ran from 2012. The aim of the council was to offer expert advice independently of the Welsh Government, advocating for the operation of digital resources and technologies by educators and students. The council faced challenges for engagement with important members, and therefore ceased operations, and according to Hwb (2021) the responsibility has now fallen to two groups the EdTech Delivery Authority (Digital Learning Cymru) and Technology Standardisation Group. These will continue to collectively bring professionals and experts within teaching forward, supporting the Curriculum for Wales 2022. The funding will also be utilised to ensure continuous MiFi connectivity for learners who do not have access to digital resources, extending the support until the current school year concludes in July. Up to this point, the Hwb EdTech program has achieved the following:

‘Distributed more than 128,000 devices since the beginning of the pandemic, with an additional 54,000 scheduled for delivery.

Financed software that has facilitated the distribution of approximately 10,000 repurposed devices to learners facing digital exclusion.

Supplied 10,848 MiFi devices to learners who lack internet access at home.

Empowered local authorities to procure over 300,000 digital infrastructure components, including cabling, switches, and WiFi devices.’ 
(Welsh Government, 2021).


The second potential barrier for limiting the growth of technologies in education is the issue of educator training and delivery of each potential technology. Continuous professional development in the teacher profession can often be lacking in UK education. This comes after ESTYN (2013), a decade ago, acknowledged that they had not been recruiting enough trainee teachers and that there needed to be a better quality of teacher training programmes (Furlong, 2015). Once teachers pass through their newly qualified status, specific training to improve standards comes few and far between. However, the Donaldson Review of Curriculum (2015) recommended a new blueprint for both curriculum and assessment, allowing teachers more freedom in planning and delivering their sessions, to best suit their strengths, and the needs of the learners. A radical change in curriculum, such as this, does not come without potential implications, and Graham Donaldson (2015) himself highlighted Wales is in need for CPD for its teachers to develop with the 21st century. According to Donaldson, In Wales, the demand is for a transformed model of teacher professionalism, characterised by greater accountability and a profound grasp of the 'why' and 'how' of teaching in addition to the 'what'. These objectives hold significant consequences for both the training of new teachers and ongoing professional development, the need for this transformation is unquestionable. 

Technology will only work when tactically introduced by competent and confident teachers. According to an EdTech survey by the British Educational Suppliers Association (2018) the most frequently mentioned obstacle for education technology usage is teacher willingness (29%). Primary schools are more inclined to identify teacher willingness as a hindrance (32%) compared to secondary schools (25%). There could be several reasons for this. One could be that teachers that have been in post for a number of years find it more difficult to upskill themselves on new technologies, opposed to the new generation of teachers that were brought up already using the digital infrastructure. In Wales the at the time Education Minister Kirsty Williams (2019) described the Hwb investment as ‘sustainable’ stating “the programme will mean less bureaucracy for schools, freeing up time for teachers and head teachers, and will give learners access to an enhanced and more consistent learning experience”. It all sounds positive, but it still doesn’t tackle the issue of preparing teachers for upskilling their digital competency. Digital competency is something that is mentioned a lot in the New Curriculum for Wales 2022, but I don’t feel like there is an appropriate explanation in the new curriculum on how we achieve this. It highlights, cross curriculum delivery and incorporating digital skills, but this again, does not discuss how exactly the Government and the standards plan on preparing our new and current teachers for this change. One reason for the lack of mention could be due to the amount of upskilling that took place around covid-19 pandemic. It totally transformed education and the way we deliver. 

One of the solutions for support for teachers comes in the form of the newly created collaborative arrangements. I previously mentioned how both the Digital Learning Cymru and Technology Standardisation Group were put in place to help “oversee and support the Hwb programme achieve its aims” (Hwb, 2023). Hwb allows learners and teachers to access online resources ‘anywhere, at any time, from a range of devices. It can offer tools to support teachers in creating and sharing their own materials and assignments. Some of the programmes offered to teachers include: Microsoft Office 365, classroom resources, Adobe, Google – meets, jamboard, drive (etc.) (Hwb, 2022). When I look at our Hwb page for staff at UWTSD I see a lot of links, programmes, documents, and support… It is an all-encompassing system and covers all the bases for a digital learning platform. With a lack of clear guidance on professional development in the new curriculum, Hwb offer some insight into the support that is in place, but it is Welsh Government that set out their vision for a more digital Wales (not just education). Digital Learning Cymru is made of an association of directors which meet every term to discuss both the strategic vision and delivery for digital education and support. The directors involve Welsh Government representatives and a member from each Local Authority. This where the support lies for our teachers. As part of the forum, the subgroup labelled the Technology Standardisation Group provide ‘expert guidance and advice’ to ensure the technology is ‘fit for purpose’ for schools and teachers. Furthermore, Welsh Government (Policy and Strategy, 2021) since the initial investment discussed previously (from 2019 and 2021) officially released their digital strategy for Wales. The strategy talks about modern change, and the new offering that technology now beholds, it further discusses the potential ‘make the world better’. This is because digital transformation is not only about technology, but it also involves a change of culture to help better develop the economy and society. The outcomes of the strategy are delivered via six missions: digital services, digital inclusion, digital skills, digital economy, digital connectivity, and data and collaboration. As I work my way through the strategy, like the new curriculum for Wales, and other Government literature, it thoroughly discusses what the aims and why it is important to design an almost digital curriculum/society, but it continues to leave out the how. How are we going to equip teachers with the skills needed to be digitally confident? Mission two (Digital Inclusion) mentions looking forward ‘towards a digitally confident Wales’. It begins by acknowledging that some people may lack in their skills with online and digital services, one of the reasons they claim is lack of both motivation and confidence. As part of the strategy Digital Communities Wales (2020) will use an annual budget of £2 million to assist in reaching digitally excluded people. According to the 2020 strategy policy, from July 2019 onwards, the Digital Communities Wales has helped more than 27,100 individuals to engage with digital technology and has offered training to over 1,100 frontline staff and volunteers. Again, not addressing the digital skill shortage in teachers, but going above and beyond that and addressing it as a country wide endeavour to help fix. The literature continues to prove difficult in finding specific professional development ideas or plans for teachers in Wales. However, in England the Department for Education (2019) discuss the topic in detail. In their Strategy for Technology in Education it mentions the necessity for confident staff, that can build on their digital capabilities. It acknowledges that teachers may struggle and being an ‘expert’ in one field does not mean they are automatically one in technology, highlighting that ensuring teachers have sufficient training is one of the biggest challenges faced. Findings undertaken with a survey undertaken by the British Educational Suppliers Association (2018) showed that training on digital resources is the largest challenge in primary schools at 54% and 66% in secondary schools. The strategy goes on to clearly explain its aims ensure that teachers receive strong ongoing professional development and feel well-supported, this will be accomplished through the provision of freely accessible online training courses. Additionally, they will establish a network of 'demonstrator' schools and colleges. This initiative will enable teachers to benefit from sharing best practices and observing successful approaches from different professionals and a variety of expertise.

Moving on to the final research question and the most speedily influential on technology in both the learning and working environment in my lifetime, the impact of COVID-19. How did this accelerate the adoption of online and remote learning technologies, and what are the long-term implications for education systems? In 2020 Kirsty Williams, the education minister, said that “this last year has brought into sharp focus how important technology is to our schools and our learners”. We discussed previously the investment that began at £50 million and by the end of a 2-year period was up to £107 million, the reason for this, being the COVID-19 pandemic. Hwb and Welsh Government 2022 described the pandemic as one of the greatest challenges in teachers and students lives, further claiming that COVID-19 showed why Wales was in desperate need for a new curriculum, which allows practitioners to place more emphasis on ‘well-being and digital learning’. In the recent era of technology, the COVID-19 pandemic was unprecedented, and saw change not only in the United Kingdom, but globally, with most parts of the world going into lockdown, meaning that schools closures would require alternative methods of delivery, according to UNESCO (2020) the pandemic closures affected “over 1.5 billion children worldwide”. This was like the dawning of a new era for school technology and delivery. The first issue faced was that of digital exclusion.  This is, as described by Parliament (2023), the digital divide which represents the disparity between individuals who have sufficient access to digital technology, encompassing the internet and computers, and those who lack such access. Those individuals who lack proper access to digital technology are frequently described as experiencing ‘digital exclusion’. According to data from Ofcom (2020) it was discovered that approximately 9% of households with children did not possess access to a laptop, computer, or tablet. In addition, 2% of these households had no internet access, while 4% relied solely on smartphones for their internet connection. This digital divide had a more pronounced impact on children in lower-income households. Households engaged in semi-skilled or unskilled employment faced 21% with no access to a laptop, desktop computer, or tablet. Moreover, 6% of these households had no internet access at home, and 9% solely relied on smartphones for internet access. As a result, households where the primary earner had less skilled and lower-paying employment were significantly more susceptible to experiencing digital exclusion when the shift to remote learning occurred (Coleman, 2021). It wasn’t only the children and households that faced uncertainty. A substantial number of educators and educational institutions faced difficulties for the shift to remote learning. As indicated in data from Teacher Tapp (2020), responses from 6,375 teachers concerning their proficiency in utilising diverse technological tools for remote teaching in the event of sudden school closures. When asked about their capability to deliver video lessons, 42% responded positively with 10% already having access to a suitable platform, and an additional 32% expressing confidence in their ability to adapt. Notably, educators in privately funded schools exhibited a higher degree of readiness, with 70% reporting they could effectively deliver video lessons, compared to 40% in state schools. Similarly, disparities were observed when inquiring about their ability to assign and receive assignments remotely, with 63% and 64% of teachers believing they could accomplish these tasks. Private school teachers demonstrated greater preparedness, with 89% and 88% indicating their readiness, while state school educators reported readiness levels of 62% and 63%. Furthermore, almost two-thirds of teachers in private schools disclosed access to suitable platforms for task assignments, in contrast to approximately one-third of state school teachers.

Although there were clear barriers to learning due to the fast-paced nature of the pandemic, there were ways to alleviate digital exclusion in Wales. Teachers felt that the distribution of laptops and computer equipment was a sufficient way of suppling disadvantaged households with the means necessary to be able to access online learning methods (Coleman, 2021). Which then indicates that funding has proven to be one of the most important factors, one which in the most part it seems there were concerted effort to minimise the gap for those impacted due to lacking technology. This was highlighted by the Children’s Commissioner for Wales (2021). According to qualitative data by the Commissioner, based on 167 schools that had been asked about barriers, 49% claimed that there was simply a ‘lack of contact’ with families to arrange the necessary technology provision. As well as 42% of schools stating schools did not have devices to provide. So not only was there an insufficient number of laptops to be disturbed (the solution), but there was also a lack communication between school and community. This could be for several factors; fear of the pandemic (isolating), family prioritise, or unclear guidance. This suggests that even with provisions, digital exclusive will continue to exist in some ways, in this case, it would take both willingness and funding/provisions to really mitigate the gap. 

How has all this influenced education today? As part of a mixed method study undertaken by Gadi, Saleh, Johnson and others (2022) over 233 Higher Education students were asked a variety of questions, 65.7% of which stated they struggled to complete learning outcomes with online delivery, further explaining that they were worried about practical skills being affected. However, 49% believed that online teaching should be part of the standard curriculum. This would suggest that online teaching was successful almost half of the time. Regarding the learning outcomes with online delivery, this could be down to several reasons. One being that the COVID-19 pandemic enforced delivery online, rather than educators have time to adapt the curriculum to it. Also, with most things, it takes time to get used to change. If you spend your educational lifespan learning via the use of practical skills, then any change is going to question effectiveness. According to Domhnaill and others (2021) there is some suggestion that the pandemic has extended social gaps in communities. Students with restricted living conditions, inadequate access to internet and insufficient digital equipment have been impaired by the pandemic more drastically. According to Domhnaill and others (2021) there is some suggestion that the pandemic has extended social gaps in communities. Students with restricted living conditions, inadequate access to internet and insufficient digital equipment have been impaired by the pandemic more drastically. Since the pandemic, the introduction of hybrid courses has started to become more popular. The idea of a hybrid structure brings more possibilities to courses, offering a range of both on campus and remote learning methods. In a review article by Kerres and Buchner (2022) the post pandemic technology spike now beholds two perspectives. One relies on the idea of ‘rollback’. This suggest that there be a return to the establish routines of teaching that took place before COVID-19. The other perspective is that the surge of technology is not to be considered an “emergency tool” but as a bridge which accelerated us into a new digital age. The latter perspective is where I believe, looking at everything, we fit. Once societal and educational norms move forward, very rarely do we as a nation revert back.  



Conclusion and Recommendation

In drawing my research and review to a close, it is clear that the topic offers a wide range of sub context. Without veering to far from the points raised, I find myself asking more questions, relating to, social impact (bullying, cybercrimes, workforce issues), the impact on those with special educational and assistive needs,  well-being (how has this affected young people and teachers), and equality. Based on the literature alone, there is a clear that financial implications are one of, if not the, biggest factor when considering the impact of technology. . It is crucial to acknowledge that educational institutions (Primary all the way to Higher Education) vary, and a strategy effective in one school may not be suitable in another. Privileged schools with readily available technology and enthusiastic teachers may benefit from certain approaches. In contrast, other schools may struggle to reach students who face challenges accessing the internet while learning from home due to inadequate resources, and this carries over through education before the pandemic, and after the pandemic, what the pandemic did, was a shine a much-needed light on the issue (Kerres and Buchner, 2022). However, online learning has been in place, long before the pandemic, with tried and tested institutes such as the Open University offering distance learning for many years. 

The main findings in the impact of technology, is that it is here to stay. I believe this to be true whether there are issues to overcome (funding, training, resources) or not, the world is developing into a more digital era, and the use of technology for educational delivery is part of that. The barriers faced by educators evidently (by the research) comes down to a lack of sufficient continuous professional development for teachers in ICT. The funding is there. Promises, as mentioned, to invest money into Ed Tech would suggest that resources could be spared to put on a digital standard course for all teachers. 
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