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ABSTRACT

The number of Science, technology, engineering and maths (STEM) related careers is growing throughout the UK, with support from the government and employers. Families and communities are recognizing the value that STEM brings to young people in today’s society in terms of their future and career (STEM, 2019). Participating in STEM, is the role of technology. Technology can be seen to be at the forefront of our lives and being integrated throughout education in a number of different ways each year. The rationale for the research project is to identify and understand how technology is implemented throughout education systems within the United Kingdom such as primary and secondary schools as well as further education. In addition, to outline the impacts and effects that the role of technology plays on learners in terms of their motivation, engagement and learning outcomes. With technology being seen to change the future of education systems, there has been several notable challenges that may be faced throughout the integration of technology in education for educators, practitioners, learners and students of the 21st century.
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CHAPTER 1
INTRODUCTION
1.1 TECHNOLOGY IN THE 21ST CENTURY

Throughout the 21st century, the ever-changing and rapid growth in technology has revolutionized and transformed the way that we live, creating a digital world, where access to almost every piece of information can be found right at our fingertips (Henriksen et al, 2016). The development in digital transformation throughout the last decade, has initiated a significant growth in the number of schools within the 21st century, integrating educational technology into classroom-based teaching throughout primary, secondary schools and further education (Schmid and Dominik, 2019). 
The role of technology throughout the education sector is continuously evolving as new innovations emerge and schools increasingly embedding Information and Communications Technology (ICT) as part of teaching and learning strategies (Promethean, 2018). At present, technology is used widely throughout education with the purpose of supporting traditional methods of teaching. More so, it is aimed at enhancing learner motivation, providing opportunities and at to young people today (Beetham and Sharp, 2007). In addition, Lai and Bower (2019) proposed a number of incentives toward the implementation of technology in the classroom including, the improvement of pupil learning outcomes, improving pupils access to learning and the enhancement of pupil motivation. With that in mind, schools and educational institutions have been issued to create digitally rich learning platforms for teaching and learning whilst acknowledging how new technologies and digital learning environments are beneficial to today’s learners (Porat and Barak, 2018). 												A recent report released in 2018 by the British Educational Suppliers Association found a significant increase in the amount of money schools were spending on technology since 2015 proving that technology throughout schools is continuously growing (BESA, 2018). The role of technology throughout education is suggested to have positive impacts on learners 21st century digital skills. It is believed that digital skills allow learners to yield a variety of technological skills, enabling them to use digital technologies to participate in all areas throughout their life, professionally and socially (Schmid and Dominik, 2019). 


1.2 PURPOSE AND AIMS OF THE PROJECT

Technology brings a number of opportunities and possibilities to education. Classrooms over the past couple of years are not only consisting of computer desktops, but modern digital devices such as tablets, laptops, interactive whiteboards as well as, virtual classrooms, therefore there is no question that technology is going to continuously grow throughout education. School leaders believe that technology is a necessary part of education in engaging pupils but argue that it has to be appropriate to the learning scenario (Promethean, 2018). ‘The question is no longer whether technology should have a place in the classroom, but how technology can be most effectively integrated’ (EEF, 2019). 
With the number of increasing education systems throughout the UK using technology-based learning environments, there is a need to address the effects that the role of technology plays on young learners throughout their education in classroom-based environments. Technology is believed to be an effective tool which helps reduce the workload for teachers, engage learners and communities, whilst additionally providing the tools that benefit teacher skills and raise student attainment (DFE, 2019). 
The aim of the project is to understand the current state of technology and how it is used within today’s classrooms. Furthermore, to understand the importance of creating a digital environment across the education sector and how it benefits learners in terms of, learner engagement and motivation. In addition to the aforementioned aims, the need to outline any particular gaps and issues that may cause barriers or challenges in the use of technology will be put forward throughout the project and how they could be overcome. Blackwell et al (2016 cited in Li and Zheng, 2017) established the popularity of the integration of technology within pedagogical practices, believing it to be pretty promising for the future of learning in terms of; facilitation of knowledge acquisition, enrichment in teaching strategies and accelerating students understanding.
 



CHAPTER 2
LITERATURE REVIEW
2.1 TECHNOLOGY IN PRESENT EDUCATION
The organisation Education Technology (EdTech) seeks to improve teaching and learning throughout education with the use of digital devices. They suggest that by 2021, the number of individuals required to have digital skills in the United Kingdom will rise to 2.3 million and that individuals who do not hold the digital skills in today’s world, will face difficulties in accessing the labour market in the future. With young people being exposed to technology in their daily life, it is important that throughout education they are not taking a step back in the way that they are learning. EdTech believe that exposure of technology throughout the classroom is vital to today’s learners, not only to improve teaching and learning, but to equip learners with the fundamental skills that are needed for the future (Wibbu, 2019). In 2018, a high number of teachers and staff across schools throughout the UK believe that education technology can be used to improve learner engagement and participation with approximately three quarters of educators suggesting that using technology in education improves pupil behaviour (Promethean, 2018). 
Data from the Programme for International Student Assessment (PISA) in 2015, report that young individuals have embraced technology and the internet as a tool for socialising, with many believing that this is an excellence resource for learners to search relevant and new information. With young people spending many hours using technologies and digital devices throughout their daily lives, there is a need to establish the prevention in the misuse of the internet in education (OECD, 2018). Therefore, the OECD (2018) requires that education systems should ensure that technologies are only used for high-quality educational activities, which calls for investments throughout the curriculum development.
The Education Endowment Foundation (2018), establish how excellent implementation for technology across education is crucial in order for it to succeed. They report that it is important that once education systems have considered the pedagogical rational for using technology, schools are then required to provide teacher training and supporting activities throughout classrooms to ensure the integration of technology is effective for young leaners. 
The use of technology in schools is seen to support pupils with learning difficulties. Academies across the United Kingdom have introduced strategic approaches in the use of technology allowing those pupils with learning difficulties e.g. dyslexia, to achieve to the highest of their abilities within a mainstream school environment. Such pupils are given the opportunities to use technology in class and for summative assessments. This allows pupils to overcome any barriers or challenges that they may face throughout a mainstream school setting. Technology enables the opportunities for pupils to use the modern built-in features to support them in terms of reading, spelling and writing (DFE, 2019). 

2.2 ACCESS AND EQUITY

The term ‘digital divide’ is used to distinguish the divide between those who have and those who do not have access to modern digital tools. In most western countries, the majority of households will likely hold a number of digital devices and access to the internet, however, considerable differences remain. Several studies have reported the differences in gender, concluding that boys are seen to be more active in the use of new technological tools compared to girls (Haddad and Draxler, 2002). 
Findings from the Programme for International Student Assessment (PISA) and the Trends in International Mathematics and Science Study (TIMSS) provide the information to which participating learners from around the world have access to information and communication technologies and their abilities and skills in utilizing such digital devices. PISA (2003) reports that the majority of learners across the world have access to the internet and technology at school, with the majority of these having access to digital technologies at home (Voogt and Knezek, 2008). 
Moreover, the OECD (2018) holds the belief that the term ‘digital divide’ refers more to the use of technology rather than the access to it. Technology is seen to provide opportunities in terms of personal, economic, social and cultural outcomes including accessing employment, new and up to date information, as well as, products and services. This is supported by PISA with statistics reflecting the ICT consumption of student outside of school with 74 per cent acquiring relevant information and a further 70 per cent reading news, as compared to disadvantaged young people with an average of 56 per cent and 55 per cent respectively (OECD, 2018). 
The department for education recognize that technology has become embedded throughout the society we live in today especially for the younger generation, with approximately just under half of young people between the age of 5 and 15 owning their own smartphone or tablet but believe that throughout education the use of technology is not fully integrated (DFE, 2019). 

2.3 HOW TECHNOLOGY IS IMPLEMENTED IN PRIMARY SCHOOLS
Primary schools across the United Kingdom are using technology throughout their classrooms to support their pupils as well as decreasing workload for teachers.  Promethean (2018) note from their survey, that 62 per cent of respondents believe that teacher workload is a contributing factor to high levels of stress within schools across the UK, with over half of teachers suggesting that teacher workload leads to negative effects on pupils and their learning. A case study from Woodberry Down Community Primary school is using technology in order to support teachers in communicating, collecting and recording pupil progress in an efficient and necessary way. The use of digital portfolios for each pupil, allows staff to capture work instantly and allow marking to become digital. Teachers from the school report technology use as being transformative and reducing out of class workload by up to an hour per day (DFE, 2019).
Technology is seen throughout all areas of schools and education system with no exception to primary schools. With many children owning their own digital devices from young ages and growing up with technology around them, it would be considered as extreme norm, when introduced to devices within their education (Plowman, Stephen and Mcpake, 2010). The National Literacy Trust undertook a study to investigate the use of tablets in primary schools across the UK, for young learners. The results suggest that primary schools are using touch-screen technologies including tablets and iPads for a number of different activities including 67 per cent of practitioners using tablet technology for creative activities and 56 per cent using tablet technology for accessing resources. Of these, 35 per cent of teachers use technology throughout the classroom to take photos of learners work and make references to marking, as well as 30 per cent of utilizing technology to create films. Within the resources area, 43 per cent of practitioners use tablets in their classrooms to research topics, 35 per cent used tablets to visit applications and websites and finally 22 per cent using tablets to access further applications such as stories (Savage and Barnett, 2017). Formby (2014, cited in Savage and Barnett, 2017) recognized how touch screen technology such as iPads formed new opportunities for young learners, stating how there have been significant changes in young learners language and communication skills as well as enabling them to communicate with the world using touch-screen technology. 

2.4 HOW TECHNOLOGY IS IMPLEMENTED IN SECONDARY SCHOOLS AND FURTHER EDUCATION (FE)
There are numerous ways that technology can be introduced throughout secondary and further education such as colleges, which enables teachers to explain and model in a variety of different ways. From simply, using internet videos and information to introduce new content, or taking a more complex approach, such as creating a learning environment using a ‘flipped’ classroom (EEF, 2019). A ‘flipped’ classroom relates to mostly secondary and higher education but can also be introduced within primary classrooms. In such environments, learners are introduced to the topic beforehand and must research material and view online resources such as videos and power points before classes (Gilboy et al, 2015). Learners engage in significant pre-class preparation to gain a foundation of knowledge and skills, then undertake instructional activities within the classroom that requires them to integrate, apply and extend their learning to new contexts (Matthew, 2018). Gilboy et al (2015) suggest that using flipped learning environments within education has demonstrated improved interactions between learners and teachers, provided opportunities for feedback and has enabled an increase in learner engagement by ‘speaking the language of today’s learners through the use of technology’. Furthermore, there has been little research and very few high-quality studies investigating the effects of flipped learning on pupil outcomes. However, an exception to this was a trial named ‘mathsflip’ funded by the EEF which was undertaken to improve mathematics attainment of pupils at the end of primary education. The trial included each participating class, to have access to a personalised page which included shared resources, videos and documents as well as a section to enable teachers and pupils to engage and communicate with each other. The Education Endowment Foundation (2019) evaluated that pupils participating in the trial, made significant progress to the equivalent of one additional month in mathematics. 
The National Centre for Academic Transformation (NCAT) has experimented widely with the idea of flipped learning environments across the curriculum, in areas of math, English and science, proving that thoughtful course redesigns lead to improved learning (Tucker, 2012). Twigg (2012, cited in Tucker, 2012) suggest that using a flipped learning environment offers opportunities for learners to reengage and enhance their motivations. The flipped classroom has also been recognized by teachers and educators as being an innovative and effective instructional approach (Hwang and Wang, 2015).
Another way that technology is used throughout secondary and further education is through the implementation of mobile learning. Learning, motivation and mobile technology are three components of most contemporary classrooms; within the education sector, there are divided opinions on how to best make use of mobile technology whilst encouraging student motivation to enhance learning. Furio et al (2015) argue that mobile technology allows learners to explore what they are learning from a variety of perspectives. Furthermore, Boticki et al (2015) notes that the use of mobile technology throughout classrooms allows new ways to learn, creating authentic learning environments which enables learners to make connections in their classroom learning. Despite a huge potential of mobile learning, evidence shows that schools and education systems are rarely ready to take advantages of the full potential that it could bring to the classroom (UNESCO, 2019). Moreover, Best Practices in Mobile Learning was launched in 2016, with aims to guide educational institutions in the use of mobile learning. The project recognizes the potential to create inclusive and equitable learning environments for schools within the UK, whilst at the same time ensuring it brings good quality, effective and relevant education for the 21st century digital world (UNESCO, 2019). 

2.5 STUDENT MOTIVATION AND TECHNOLOGY
In order to increase motivation in young learners and to promote teaching efficiency, digital pedagogy is used in education, with more and more technologies being introduced into the classroom (Rau et al 2008). Arguments in agreement with technology in classroom-based learning suggest that it provides greater access to information for students, increases student engagement and provides students with freedom and individual responsibilities (Zahay, Kumar and Trimble, 2017).
A previous study by Haefner (2004) investigated how technology in classroom-based learning, effects learners motivations. Pupils were assessed in a secondary school on their behaviour when required to create a power point presentation as part of a class activity. Results showed that pupil’s behaviour changed significantly when accessing computers, with recorded behaviour of enjoyment and pride whilst undertaking the task. It was noted that all pupils outlined feeling positive during the activity, resulting them to feel motivated. A quote from a Year 6 pupil at a primary school in England, outlines their feelings towards using technology throughout their learning, emphasizing signs of motivation in making them work better as well as feeling independent. As stated in the Department for Education (2019, p.39):
Technology is incredibly important in how I learn at school. Without it, I don’t think that I would be able to make my work as effective as it is. I love that I can listen to my teacher’s comments about my work and that I can explain to her how I made my work better from what she has said. Also, if I have a question, I can just jump online and find the answer instantly. I don’t need to sit and wait with my hand up – I can be independent and do it myself
Arguments suggest that pupils find that participating in digital activities in the classroom is more engaging than the traditional style of learning. However, complexity is found between the links between technology, motivation and learner achievement. It has been suggested that although pupils may feel motivated in using technology in class, the motivation may not translate to pupil engagement that leads to learning (EEF, 2019).

2.6 STUDENT ENGAGEMENT AND TECHNOLOGY
Student engagement has been defined as an investment or an involvement in learning (Pekrun and Linnenbrink-Gracia, 2012). Research has placed emphasis on student engagement as an important factor when using technology in schools (Jordan, 2014). Henrie, Halverson and Graham (2015) note that using digital technology to provide content, connect learners and enable anywhere, anytime learning is significantly increasing, however, it is essential to be able to keep learners engaged in a technology-mediated environment.  An article by Chen, Lambert and Guidry (2009) studied the impact on student engagement when using technology in classroom-based learning. Using tools developed by the National Survey of Student Engagement (NSSE), the researchers utilized the hierarchical linear model (HLM) to research and investigate student engagement in face-to-face and online learning situations. The article reports that the results show a general positive relationship between the use of technology and student engagement as well as learning outcome.
To support the findings from the aforementioned study, Laird and Kuh (2005) outline that colleges and higher education institutions have made considerable amounts of effort in order to get students to use technology effectively and productively. Using data from the 2003 administration of the National Survey of Student Engagement, they investigated the relationships between student uses of technology and student engagement. The results from the study show that there is a significant positive correlation, between using information and communications technologies in the purpose of education, as well as, involvement in effective educational practices such as active and collaborative learning. In addition, the study concludes that when learners use information technology it may likely make them feel more positive in taking opportunities for different types of engagement. 

2.7 TEACHER PERSPECTIVES TOWARD TECHNOLOGY
Throughout education systems, teachers and lecturers are being directed to adapt to the modern lifestyle where digital devices cannot be ignored (Heitink, Voogt, Verplanken, Braak, Fisser, 2016). Using technology-based activities within the classroom creates a rich learning space for learners, with teachers being the central component in creating an environment that is motivating and focused toward the pupil. Teachers must adopt new teaching methods when using technology, in order for it to be an effective tool when integrated in the classroom (LaMont Johnson and Kongrith, 2006). Harris and Sullivan (2000 cited in Wachira and Keengwe, 2010) support this by suggesting that ‘when teachers are asked to integrate technology they are really being asked to change and adopt new teaching tools such as the computer and the internet’ and recognize that they are completely different tools that teachers are currently used to in traditional teaching methods. 
Despite the promise of technology in education, many teachers are faced with several challenges when trying to effectively integrate technology into their classroom (Wachira, Keengwe, 2010). Hew and Brush (2007 cited in Jagust et al, 2018) suggest the barriers for the technology integration process including; teachers attitudes toward technology, lack of knowledge and lack of resources.  Teachers decisions on whether and how they may use technology for instruction is ultimately dependent on the teachers themselves and the beliefs and attitudes they hold about technology (Bitner and Bitner, 2002). In addition, several studies have recognized teachers resistance to change, negative attitudes towards technology and the internet, restrictions on training and support, costs and lack of appropriate access (Ertmer, 2005).


2.8 CHANGING TECHNOLOGY FOR LEARNERS

The use of technology is believed by a majority of UK educators to create innovation in pedagogy throughout schools across the United Kingdom (BETT UK, 2019). However,
technology in the 21st century is constantly changing, developing and updating. Education institutions are now faced with the challenges of incorporating new technology throughout classrooms such as tablet devices and 3D virtual classrooms to create learning environments that are modern and effective (Jenkins et al; 2005, cited in Khlaisang and Songkram, 2019).
Today’s learners, growing up in a digital world, consummate high levels of skills and abilities within the technological field as today’s children are using technology devices from a young age (Guntik et al, 2011). However, the OECD (2015 cited in Porat and Barak, 2018) acknowledges the ever-changing dynamic of technology, suggesting learners are faced with challenges of continuously updating their knowledge and skills to adapt to the changes seen throughout the digital age. 
The majority of young people in western societies are likely to have at least one form of technology incorporated throughout their daily routines, whether it be a computer, mobile phone, tablet or another form of digital device. The familiarities with such electronics will be transferred into their learning, enabling them to manage in a digital environment with the communication and information tools that they are used to (Beetham and Sharp, 2007).  Moreover, the education endowment foundation (2019) suggests that students facing disadvantages or starting from a low attainment base must have ‘sufficient prior knowledge, self-regulation skills, learning motivation and familiarity with computers’ in order to get the most out of technology use throughout their education.
Arguments suggest that there is a perception gap between learners and teachers in a 21st century classroom. With today’s learners at an advantage of their use in digital devices there is a strong likelihood that learners are outpacing teachers in the utilization of the subject matter (Bellsouth Foundation, 2003). Despite the increasing numbers of access to computers and technology training for teachers, there are arguments to suggest that technology is not being used in its most powerful form (Bellsouth Foundation, 2003). Ertmer and Ottenbreit-Leftwich (2014) point out that teacher’s mind-set must be adapted to welcome the idea that ‘teaching cannot be effective without the appropriate use of information and communication technologies (ICT) resources to facilitate student learning’. 


2.9 CHANGING TECHNOLOGY FOR TEACHERS

Issues have also been raised that teachers are affected by the ever-changing, new technologies throughout the developing digital world. Throughout schools and education systems, teachers are challenged by new technologies throughout the classroom as there is a lack of teacher training and support (Promethean, 2018). Cuban et al (2001 cited in Somkeh, 2007, p.28) noted the negative impacts on teacher’s confidence and motivation skills when accompanied with new technologies to implement throughout learning environments. With this in mind, it has been suggested that educators do not feel positive and confident about the use of new technology throughout their classrooms during educational tech based-activities (Promethean, 2018). 
The State of Technology in Education released a survey stating that less than 5 per cent of teachers believe that they are receiving full training and support on new school technologies, decreasing by 20 per cent from 2016. Furthermore, the same survey reported that teacher’s confidence in school training for technology is declining, with around 70 per cent of teachers believing that they do not receive adequate training (Promethean, 2018). Timucin (cited in Edwards, 2012) argues that ‘administrators and boards of educational institutions must acknowledge the need for support for teachers in terms of new technologies’. As of 2018, most teachers across the UK make a choice in using tech within their classroom, however, those who do not, put the blame toward fault equipment, as well as lack of time to completely learn how to utilize it (Promethean, 2018).
 Furthermore, the Bellsouth Foundation (2003) recognize that teachers don’t have to be experts in the technological field, but instead need to be adaptable in providing support and guidance, creating an environment which allows learners to bring their own technological skills and expertise in facilitating their own learning. Timucin (cited in Edwards, 2012) suggests that there is no doubt change will take place in the course of time but enabling change to occur with the support of teachers is far more effective than simply imposing an innovation on teachers. 


CHAPTER 3


CONCLUSION AND RECOMMENDATIONS


3.1 CONCLUSION


It can be concluded that the research outlined has made links to the implementation of technology throughout the education system across primary, secondary and further education. It has been noted that technology plays many roles in creating an environment that enhances learner motivation and engagement such as the use of tablets in primary schools to flipped classrooms across secondary education and colleges. It has been recognized that technology provides a strong positive correlation between student motivation and student engagement, however, it is important to recognize that using technology devices effectively throughout education and learning requires training for both teachers and even students who have grown up in a digital generation as technology is continuously advancing. 
The journey for technology in education is long, unpredictable and challenging. Whilst we are heading towards a more digital future, educators across the UK believe that traditional learning practices will never be diminished but only enhanced by the use of technology (Promethean, 2018). The implementation of technologies throughout education institutions and learning systems is seen to be a difficult, multifaceted process with change being continuous throughout the process. Change within educational landscapes and its demands; as well as, the change in technology potentials throughout the digital age (Haddad and Draxler, 2002).  

3.2 RECCOMENDATIONS

The following points consist of several key recommendations in recognizing changes that can be made to support the future in implementing technology into education. The recommendations provided have been outlined with in mind the understanding that the educational landscape is constantly making changes, therefore, the education sector requires new perspectives and methods to capture the potentials that digital technology can bring to the education system. 
Firstly, to use frameworks such as the ‘United Nations Educational, Scientific and Cultural Organization’ (UNESCO), as a tool to guide alignment and implementation of technology throughout the education sector. UNESCO aids to help governments and stakeholders to increase and better technology-enhanced learning for the future through capacity-building activities, technical advice, publications, fieldworks and international conferences such as ‘Mobile Learning week (UNESCO, 2019).
Secondly, to introduce strategies for training and supporting teachers to integrate technology into their classrooms. To ensure that teachers and educators knowledge and skills are up to date with the latest technologies in order for them to feel positive and confident in using instructional technology. 
Finally, to develop future ready policy visions aligned with global development goals. The potential of technologies in education has been acknowledged and highlighted in the Education 2030 framework for action within the sustainable development goal 4, in the sense that it can complement, enrich and transform education for the better of the future (UNESCO, 2019).   
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