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IN PRAISE OF THE EDTECH PLAYBOOK





The EdTech Playbook is arriving at a very important juncture in the evolution of digital within our education system. The EdTech Playbook is a huge repository of evidence-informed insights, advice and practical applications. A highly accessible read, it’s like having Anderson and Lewis sat at your side as you reflect on each of the activities shared. A must-have addition to your bookshelf.


Al Kingsley MBE, multi-academy trust chair and EdTech CEO


If you’re going to read a playbook on how to successfully handle EdTech in your school, this is the book you should grab. I’ve known Mark and Olly, the authors, for years, and they’ve always been at the cutting edge of educational technology. But what sets them apart is their practical, no-nonsense approach.


In The EdTech Playbook, they’ve distilled years of experience into what they call the five Cs of digital cognition. Trust me, it’s not just another set of buzzwords. These concepts – Confidence, Competence, Cognisance, Consistency and Context – are essential when it comes to actually making technology work in the classroom.


What I love about Olly and Mark’s approach is that they never lose sight of what really matters: good teaching. They’re not pushing tech for tech’s sake. Instead, they show you how to use these tools to create more engaging, personalised learning experiences.


Whether you’re an EdTech novice feeling overwhelmed by it all or a seasoned pro looking to take your digital game to the next level, you’ll find something valuable here.


So do yourself a favour – pick up The EdTech Playbook. It’s like having Olly and Mark as your personal EdTech coaches.


Leisa Grace Wilson, editorial director, Teach Middle East and Schoolfinder.ae


Technology has never moved at such a pace, nor have so many EdTech apps and services been available to schools. As leaders and teachers, how do we successfully navigate this evolving landscape?


Anderson and Lewis’ The EdTech Playbook guides sustainable and effective cultural digital improvement, whether that be in your classroom or across a whole school. Easy to understand, this book is a great companion for those looking to improve student outcomes and reduce teacher workload. I want all our digital leads to have a copy!


Matt Lovegrove, digital learning adviser, Cognita Schools 


Comprehensive, practical, sensible and balanced advice to support each reader on their digital learning journey, whatever their starting point. The focus is clearly on how to integrate technology into our everyday professional practice in order to support teaching, enhance students’ learning and reduce workload. The insights shared, including the ‘top tips’ offered at the end of each chapter, are based on Mark and Olly’s considerable experience, extensive reading and compelling commitment to evidence-informed approaches. Case studies from guest contributors provide powerful examples of innovative practice, and the book is rich in useful resources and references. Individual chapters on the use of EdTech in English, maths, science, humanities and languages should be invaluable for subject specialists and co-ordinators. This book is recommended for education professionals of all levels of experience.


Dr Jill Berry, former headteacher, now leadership development consultant


The joy of this book comes from the way it shares such a wealth of knowledge and insight in a practical, reassuring way. The EdTech Playbook takes a subject-by-subject approach, illuminated by thoughtful case studies, which bring the recommendations to life with a wealth of classroom examples. Mark and Olly’s thoughtful and pragmatic advice continually and brilliantly reminds the reader to value what they know about analogue teaching, with ‘technology should enhance, not direct, learning’ as a key message throughout.


Dr Helen Drury, founder and ex-executive director of Mathematics Mastery; chair of Expert Advisory Council, Ark Curriculum Plus; dean, Maths Excellence Fund


Mark and Olly’s book covers not only the technology but also, more critically, the why and how. A critical look at adoption and what it means for our implementation, pedagogical practices and cognitive processes, backed with research the whole way through, including realistic teacher chalkface tips that I will be using! Neither overly optimistic nor technologically taking us back to the dark ages. This book is just realistic about what we need to consider in using technology in classrooms and is pitched perfectly to make it an accessible read!


A masterpiece that will be joining my very, very limited collection of excellence on EdTech.


Caroline Keep, teacher, data scientist, and PhD researcher on digitalisation in education 


The EdTech Playbook offers a compelling and timely guide on how and, more importantly, why we should build a more thoughtful and purposeful relationship with educational technology in schools. Packed with carefully crafted advice, this book helped me reflect on the rapid adoption of EdTech during the COVID lockdowns, which led to innovation and some great practice around instruction and feedback, but also reminded me how easy it is to revert to old habits. While the book consistently reaffirms the irreplaceable role of teachers, the focus on evidence-based practices and how technology can enhance learning for all students is fresh and exciting. As Mark implies with the phrase ‘is the juice worth the squeeze?’ when thinking about adoption of tech, this book certainly is worth the squeeze. A must-read for educators looking to navigate EdTech effectively.


Pete Jones, head of teaching, learning and assessment, Les Quennevais School 


There have been many books written about the use of digital technology in education, but importantly, this is a post-pandemic expert view taking stock of what we’ve learned in that time to ensure we make the best use of what we’ve got, what we buy and what we might want our technology to achieve. Mark and Olly use their vast experience of what they’ve used, seen and advised on to bring us an easy-to-navigate roadmap that allows teachers and school leaders to ensure that technology is helping, not hindering, when it comes to enhancing the learning experiences of our students.


Whether you’re looking for inspiration on using digital technology to improve your teaching and delivery skills so that students are able to understand and remember more information; curious about how technology can make assessment and feedback more effective; searching for ways to increase the accessibility of your lessons; finding ways for students to become creators and not just consumers; or searching for ideas on adding to the digital skills of both the adults and the children in your school, then this book has you covered. An essential read for teachers and leaders of all ages and phases.


Jon Tait, director of education, Northern Lights Learning Trust


The EdTech Playbook is an inspiring and insightful guide for educators eager to harness the power of technology in the classroom. Drawing on a rich history of educational technology, it offers a comprehensive view of the digital landscape, highlighting both past lessons and future possibilities.


It emphasises the importance of purposeful use of technology and provides detailed, practical examples applicable across a range of curriculum areas with the inclusion of ‘top tips’ at the end of each chapter for quick, actionable takeaways making this playbook not just informative but immediately useful.


‘Every day is a learning day’ and whether you’re new to EdTech or looking to refine your approach, this playbook offers essential insights to enhance learning outcomes through thoughtful and impactful use of technology.


Wendy Brissett, head of teaching, learning and innovation, Reaseheath College
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Mark is an award-winning former teacher, middle leader and senior leader with more than 20 years of experience at the chalkface. He also happens to be an award-winning author, blogger, keynote speaker and strategic EdTech consultant who provides training and consultancy support for schools around the world. Renowned for his pedagogically effective practices with EdTech and AI, his last book topped the book charts on Amazon, and his blog has won numerous awards, including the UK Education Blog of the Year award. Alongside this, Mark is a founding fellow of the Chartered College of Teaching, an Independent Thinking Associate and works part-time as the head of education at NetSupport. He also co-founded www.global-edtech.com and the Global EdTech awards (an initiative that aims to support ethical approaches to awards in the EdTech space). Mark is also a serving member of the schools and colleges committee for the BCS (Chartered Institute for IT).
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Olly is renowned for his innovative practice and ability to bring people on that journey in the schools he has led in and the wider world beyond. A multi-award-winning educator and leader, his influence extends beyond the classroom through his online innovations, such as the GESS award-winning LearnLiveUAE that he co-founded with Mark Anderson. He is also a GESS Awards judge (and why wouldn’t he be as he has won two of them) and is recognised as being the most influential educator in the Middle East in EdTech and purposeful teaching, learning and leadership practices, also recognised as an Edruptor by ISC Research. A founding fellow of the Chartered College of Teaching, Olly has almost two decades of teaching, middle leadership and senior leadership experience covering academics, pastoral and trust-wide roles, both in the UK and UAE.


Mark and Olly have collaborated on numerous projects over the years, such as The EdTech Show and the GESS award-winning LearnLiveUAE. Through a shared belief in the power of technology to transform teaching, learning and leadership, Mark and Olly’s friendship has seen them work together in many guises, which have led to them joining forces yet again to create The EdTech Playbook.






















Mark: Being a parent is one of the greatest joys and privileges of my life and I strive every day to try and make my two amazing boys proud of me. Dougie and Oscar, this book is for you.


Olly: Stefania and Emilia, you are my joy, inspiration, encouragement and source of all love and support. This book is for you.
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FOREWORD





This is an ambitious project. Mark Anderson and Olly Lewis, both titans in the field of EdTech, have drawn on their considerable experience to scope the opportunities and challenges related to the use of technology in education.


To quote them both, ‘Technology should always serve learning, not dictate it.’ In this careful deconstruction of the EdTech space, the authors have been mindful to keep this front and centre of their work. This is a good thing because the promise of technology to transform learning through the artefacts rather than the pedagogy has been expensive and often lacking the promised outcomes.


In this eminently accessible and well-written book, Mark and Olly frequently note that it is high-quality pedagogy underpinning the use of technology that has the greatest impact on learning. For example, they note that the Education Endowment Foundation (EEF) report on learning through lockdown showed that learning was able to continue and that it performed well when classic methods of clear explanations or modelling were employed. They also make the case that there are digital divides and that more needs to be done to ensure equitable access to the tools that will support learning.


An exploration of the different models and frameworks for considering the use of technology in education is particularly useful. What is interesting is that there is a long-established history of framing the aspects of technology under different elements and lenses and for some reading the book without a deep background knowledge of this, the analysis and benefits and disadvantages of the different taxonomies are particularly helpful.


It is very useful to have the different modes in which teaching and learning can take place explained in such a clear manner: the benefits and downsides of synchronous learning, asynchronous learning, remote learning, hybrid learning and blended learning. While it can seem overwhelming to develop ongoing professional learning for colleagues, again, The EdTech Playbook provides a workable and realistic step-by-step approach to supporting them. Much of the authors’ advice is grounded in evidence-based approaches such as shared in the work of the EEF and its work on implementing change in educational settings.


Laden with insights and anecdotes from their own practice across many schools and jurisdictions around the world, the narrative brings the work to life – the challenges, the joys and the amusing elements. For example, Mark’s account of introducing personal devices to 1,300 students in 2011, when there were no mechanisms for technical management of the devices. The tips from Mark and Olly at the end of each chapter help to synthesise the main points and keep us grounded; for example, Olly says that we shouldn’t be afraid to ask students for help! In my experience, they have always relished the chance to show their expertise.


The playbook makes many references to cognition and the learning sciences and helpfully shows how technology can support low-stakes quizzes, retrieval practice, spaced and deliberate practice, dual coding, direct instruction and metacognition. There are also neat suggestions for providing opportunities for students to show what they have learned, and I was particularly taken with the way that technology can support the development of oracy – podcasts, voice-based flashcards and voice-guided simulations.


There are some excellent points of clarification, for example:




‘When asking learners to complete tasks that demonstrate their learning with technology, you must ensure you give them the tools to help them complete the task successfully. If you’re going to ask students to create a timeline, then provide a timeline template. Don’t make them spend time creating the timeline; you are most interested in them showing what they know, not their ability to create an attractive timeline. Equally, if you’re going to ask students to generate a mind map, presentation, word cloud, spreadsheet to analyse results, or whatever it may be, be sure not to make them waste valuable lesson time creating repetitive elements that are not part of the assessment.’





The inclusion of case studies is helpful in terms of showing what high-quality technology looks like in the classroom. There are excellent examples of the use of AI to personalise learning, and of accessibility and inclusion for all, including some ground-breaking examples in alternative provision. Every aspect of classroom practice is showcased, including a significant section on the different forms of assessment and the ways in which digital mechanisms can support or hinder high-quality feedback for students. For those of us who have struggled to keep abreast of AI, there is an excellent overview and actionable points explained, together with its even more glamourous cousin XR which, I was happy to learn, is augmented, mixed and virtual reality!


To bring the conversation around to the potential for using EdTech productively within the subjects, there is a fantastic section on ideas to enhance learning, source resources and reduce workload across the curriculum. The chapter on online safety and digital citizenship is excellent and will provide a great aide-memoire for keeping this important aspect of provision front of our minds. Finally, Mark and Olly make the case for colleagues developing a personal learning network (PLN) online. As with the rest of the book, this is grounded in common sense, outlines the many benefits and provides some sage advice for getting it right!


At its heart, there is a simple mantra which Mark has articulated about making decisions about the use of technology: good use of technology will do these things – enhance learning, support teaching and reduce workload. I reckon that mantra should be on every staffroom wall!


Mary Myatt, education writer and speaker, 1st August 2024





















INTRODUCTION







Why this book?


In the last few years, we have seen a catalyst in the adoption of, and attention to detail for, impactful and scalable technology. Just like our children on long car journeys, a question people often ask us is, ‘Are we nearly there yet?’ With so many promises of educational technology over the decades, from Banda machines to today, the unalienable truth is that we simply aren’t!


While the destination for each organisation is rightly different, owing to contextualised variations, there are many common golden threads that we believe we can support through this book. Should you follow the advice, nuggets, approaches and frameworks provided, your journey should be more enjoyable, with plenty of pit stops along the way, with opportunities to explore the sights and sounds at every stage and chances to embed each element as you move through to the conclusion.


The truth is, every day is a learning day and while we will provide you with approaches, knowledge and frameworks to help you make the most of educational technology, the key determiner between success and failure is you. In the same way that as a teacher you can help your learners to succeed but their success is ultimately in their own hands, so too with this endeavour: your success is in your hands (hopefully like every good teacher).







Top issues globally in EdTech


Before we begin, a call to arms! We are united in the opinion that education is the profession that creates all other professions. In our ever-changing and evolving world, quite simply, technology can unleash possibilities for not only educators and students but also across all other sectors. Let us not forget, that any change or transformation, no matter how big or small, is rooted deeply first and foremost in people. It is not the technology but the empowered people that are the most important!


With this in mind, there are still many common strands relating to the world of EdTech, such as time, implementation strategies, stakeholder voice, finance, due diligence, relationships with vendors, and more. Our aim with this book is to tackle what we believe to be one of the most important: the educators serving in schools worldwide.


It will come as no secret to those readers who know us well that we are both hugely passionate about the force for good that technology can play in education when used strategically and with purpose. But here’s the snag: just like the force, technology can be a double-edged sword. Not all tech is created equal, and we need to be mindful of how it can truly benefit us as teachers and our students’ learning experiences, and how it can even help us lighten our workload. It isn’t just about using technology all of the time but about making informed choices. We want you to be able to equip yourself with the knowledge to distinguish between the good, the bad and the meh!


So, for those of you who are new to us both, we hope that our passion shines through in this book and we look forward to taking you with us on our journey!







Reach out!


We both regularly share the power of a professional learning network (PLN). We’d be delighted for you to share all that resonates with you while reading this book, whether it’s an idea, something you’ve tried after reading this book, a new tool – anything! And if you’ve enjoyed the book then, of course, a review would be very well-received too!




Social channels


Please do reach out to us via our various social channels listed below and use the following hashtags: #EdTech, #EdTechPlaybook, #DigStrat, #AIinEdu.







X/Twitter


Mark: @ICTEvangelist 
 Olly: @OLewis_coaching







LinkedIn


Mark: www.linkedin.com/in/themarkanderson
 Olly: www.linkedin.com/in/ollylewis







Instagram


Mark: www.instagram.com/ictevangelist
 Olly: www.instagram.com/ollyl







Blogs


Mark: https://ictevangelist.com/blog 
Olly: https://ollylewislearning.com



























CHAPTER 1


Why EdTech hasn’t worked historically







‘Those who fail to learn from history are doomed to repeat it.’


George Santayana





To look to the future, we first need to learn from the past. And so, at the start of The EdTech Playbook, let’s reflect on what has gone before and unpick what we can learn from it to share how we can improve, do better and be better.




1.1 The historical context


When it comes to educational technology, it’s not like we haven’t had opportunities to make it work over the years. Successive governments around the world have pumped billions into it.


EdTech is a global market with total investment, according to HolonIQ,1 standing at $6.5 trillion in 2022. This equates to roughly 5% of the global spend on education. So why is it – even though both of us, as authors of this book, are probably two of the most ICT-savvy and pro-technology educators going – we are still left feeling like we need to ask the question, ‘Are we nearly there yet?’


For all of the promise of technology, despite it having been in classrooms for many decades, we have yet to see the benefits the vendors so often have us believe are possible. ‘Transform your teaching,’ they say. ‘Transform into what?’ we ask.


In this chapter, we will explore some of the reasons why many implementations have failed to deliver – and throughout the rest of the book, we will look at some of the ways you can use technology to make multiple dents that, when aggregated, make a huge difference. The truth is, as we all know, there are no silver bullets in education! Anyone who tells you otherwise is a liar. Take the latest furore around artificial intelligence (AI), for example. ‘This amazing resource took me under five minutes to produce,’ you will hear. What they fail to share with you is that they have strong levels of confidence and competence, and are cognisant of what tools to use, where to find them, already have subscriptions to them, and know how to create fantastic resources with them. ‘Mind the gap,’ they say on the London Underground but, just as we teach our learners to be discerning readers of online content, we shouldn’t believe everything we see being shared there either. If it seems too good to be true, you will more often than not find that it is.


In every educational setting, be it among students in the classroom or across the staff body, you will have a bell curve of experience in all manner of different topics. For any implementation to work, you need the average to move a significant number of positive standard deviations away from the mean. Any implementation is only ever as successful as your lowest common denominator.







1.2 Inherent problems with implementation


In the book, you will hear about the failed implementations of interactive whiteboards (IWBs) in the nineties and noughties, so here, let’s explore more recent failures to implement correctly.


LAUSD, the Los Angeles Unified School District, spent $1B in 2012 to provide all Grade 4–12 students with an iPad, in a bid to improve student outcomes and transform learning (Blume and Ceasar, 2013). Marred with stories of chaos, the project was deemed a disaster. One of the largest issues LAUSD faced was that there was no clear plan for how the devices would actually be used in the classroom.


The secondary failing was that teachers received little or no training on how to use the devices, while there was also no clear curriculum plan or set of standards of how to embed technology into lessons to enhance learning. This resulted in teachers either ignoring the devices or students using them for non-educational purposes.


The project created further issues as devices were lost or broken, leaving LAUSD having to spend millions of dollars on repairs and replacements. In some schools, the security settings were set up incorrectly, so children were able to easily delete mobile device management (MDM) profiles from the devices. In addition, when things started going wrong, the parents didn’t know if they were liable for the cost of the devices; some schools simply took the iPads from the students. Ultimately, the project caused more issues than it solved and was ditched, having cost LAUSD many millions of dollars and hours of learning time lost to failed implementation.







Managing technology transformation


Implementation of technology is something which has its core features embedded within the tenets of good change management. In his speech in 1991, Professor T. Knoster, Ed.D., shared a helpful change management diagram which not only highlighted the key aspects to consider when managing change but also revealed the issues that can occur when those aspects are neglected.


He stated that good change management needs to consider:




	■ vision



	■ skills



	■ motivation



	■ resources



	■ action plan.
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Figure 1.1: Change management







Extended Descriptions

A table outlining factors for successful change management, adapted from a presentation by Knoster, T. It features a grid with six columns representing key elements: Vision, Skills, Incentives, Resources, Action Plan, and six outcomes. The table consists of six rows, each illustrating a different scenario where one or more of these elements are “Missing,” impacting the overall outcome. The scenarios are presented as equations, with the first five elements leading to an “equals” sign followed by a result like “Success,” “False starts,” “Frustration,” “Resistance,” “Anxiety,” or “Confusion.” The title “Change Management” is prominently displayed at the top, and a reference to the source, “@ICTEvangelist” and “Adapted from Knoster, T. (1991) Presentation in TASH Conference. Washington DC,” is located at the bottom. The table visually communicates that successful change management requires all six elements, and the absence of any one can lead to negative outcomes.




Mark has long used this framework to help guide implementation but, over the years, he learned that there was more to implementation than this. Consequently, he developed an extended version of Professor T. Knoster’s diagram which included the following headings:




	■ vision



	■ community



	■ team



	■ sustainability



	■ environment



	■ continuing professional development (CPD)



	■ measurement



	■ learning.
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Figure 1.2: Things to consider when creating your digital strategy







Extended Descriptions

A table titled “Things to consider when creating your digital strategy,” featuring nine rows and nine columns, designed to illustrate the impact of missing elements on the success of a digital strategy. The columns represent key components: Vision, Community, Team, Sustainable Environment, CPD (Continuing Professional Development), Measurement, and Learning. Each row represents a different scenario where one of these components is “Missing,” leading to a specific outcome listed in the final column: Ongoing Success, Failure, No Success, Anxiety, Frustration, Unsustainable, Confusion, Resistance, or False Starts. At the bottom, the table is attributed to “Created by Mark Anderson @ICTEvangelist.” The table effectively communicates that a successful digital strategy requires all listed components, as the absence of any one can significantly hinder progress and lead to negative outcomes.






	■ Vision – This means ensuring that your vision is clear, articulated, regularly shared and understood by all. Fail to do this and you will experience false starts.



	■ Community – This means ensuring that all stakeholders are involved in the implementation process, from students to teachers to office staff, site staff, support staff, parents, governors/trustees and even local businesses and authorities where appropriate. For your implementation to work, all parties must be considered, involved, listened to and part of the process. Fail to involve your community and you will experience resistance.



	■ Team – For leadership to successfully manage this change, it is essential to have a good team around you – from technical to teaching and learning, to middle and senior leaders, to the teachers in the classroom and the students and their behaviour. ‘Don’t build your house on sandy land,’ the adage goes. If you want a technology implementation to work, adding technology to a school that already has issues around teaching, learning, behaviour and attitudes to teaching/learning, means that all you are going to do is amplify rather than solve them. Fail to involve people and have a good team around you and you will experience confusion.



	■ Sustainability – Sound financial management is the cornerstone of any good school. As we share in more detail later in the book, schools are businesses and have fiscal responsibilities. You might be able to afford a device rollout now, but can you afford the infrastructure costs? Can you afford to replace devices (including staff devices) on a rolling cycle, moving forward in three, six or nine years? Fail to consider sustainability and your project will be unsustainable.



	■ Environment – You may think this is purely a consideration around infrastructure (and you would be partly right) but when considering your environment, you should also consider learning spaces, classrooms, the ability to charge devices, storage locations, and much more. Another aspect to consider is shown by the example of Chiltern Learning Trust,2 which commits to planting five trees for every device it purchases. It is also important to consider how you will manage your IT estate. Consider what management solutions you will use to manage your devices and what IT asset management tools you will use to help shepherd appropriate use and positive etiquette for learning in the classroom and beyond. Fail to consider your environment and your community will experience frustration.



	■ CPD – Supporting colleagues with timely, effective and efficient CPD and support when they need it is one of the most important aspects to consider when implementing anything in education. Whether it’s retrieval practice, spaced practice or GCSE Pigeon Studies, it doesn’t really matter. As stated before, if staff don’t have the confidence, competence and cognisance to consistently use the strategies within your context, then the implementation is doomed to failure. There are many ways you can support this, through synchronous or asynchronous access to training, in-the-moment support from student ambassadorship groups such as digital leaders and many more. Fail to provide quality and timely CPD and colleagues will experience anxiety.



	■ Measurement – Without measurement, how will you know whether your implementation has been successful? By setting up regular qualitative and quantitative checks on your key performance indicators (KPIs) you will be able to benchmark your journey and improvement over time. Fail to measure your project and you won’t know if you’ve been successful.



	■ Learning – When it comes to teaching and learning with technology, the technology should serve learning, not the other way around. You all know the adage, ‘Fail to prepare, prepare to fail.’ If you don’t consider learning as the anchor upon which everything else sits within your implementation, you are doomed to failure from the start. Most things about whole-school use of technology should be centred around learning. ‘Pedagogy first,’ Mark often shares – and it should be your North Star around which everything else orbits.











1.3 What the pandemic taught us


The beginning of 2020 saw a seismic shift for not just the world of education but the entire world. At the onset of the COVID-19 pandemic, suddenly, the whole world went online. In the rush to do so, we quickly saw those who were ready for that move and those who were not. Those who had long sung the praises of one-to-one initiatives for students and those who were already confidently, competently and cognisantly using EdTech pivoted with relative ease. Those who had always pushed back against technology, for whatever reason, found this shift particularly difficult. These types of schools turned to the photocopier, sending out massive packs of worksheets to children at huge costs to the school – on both a fiscal front and in terms of the time taken to produce such resources. If only they had the foresight to recognise the benefits of paperless working, so much time, effort and money would not have been wasted. Many of these schools also jumped quickly to use platforms that were often inappropriate and without regard for data privacy, security and, more importantly, functionality. Mark remembers well the problems faced by his children, given the choice of platform made by their school. It was like the Wild West. Without the time to plan and map out a digital strategy using some of the ideas shared earlier in this chapter, many schools were ill-prepared.


Organisations such as the Education Endowment Foundation (EEF) rushed to support with documents such as its Rapid Evidence Assessment Report (EEF, 2020). But, for many, it was too late and leaders and teachers in these types of schools were often ill-placed to know what it was they were even looking at, let alone whether their teachers would be able to use it or families would be able to support it.


Equally, we saw key companies such as Microsoft and Google rushed to further develop products such as Microsoft Teams and Google Meet – even Zoom quickly jumped on the remote learning bandwagon. To support schools, many vendors, such as NetSupport and CENTURY Tech, started giving away their software for free in a bid to help as best they could.


With the benefit of hindsight, we would like to think that schools would have learned from this experience, yet in the time since the last (UK) lockdown, many of the schools that previously weren’t prepared for remote learning have taken technology off the agenda again. We understand some of the reasons for this, particularly around the cost-of-living crisis and significantly low school budgets, but schools have always faced financial constraints. Where there is a will, there is always a way.


One of the major positives of the remote learning period was the significant upskilling of teachers with their knowledge of how to use technology appropriately. The situation meant teachers had to use technology to do their jobs and many saw the significant benefits that it can bring. Things such as reduced marking time through using audio feedback, more efficient and well-organised parents’ evenings through remote tools like Microsoft Teams, asynchronous access to online learning resources and, despite whatever political thinking you might have, fantastic free online resources such as Oak National Academy.3


It is now, unfortunately, the case that many teachers have reverted to their former ways of teaching and learning without technology. It is such a shame to see this. All the hard work, professional learning and significant gains are starting to be lost. We know through our professional practice that without regular and repeated revisiting of learning, we soon forget – and without support in school where technology is high on the agenda, things can quickly fall off your radar. While we may have taken many steps forward during the pandemic, we are certainly now starting to take many steps back.


It’s not all doom and gloom though! The global picture for educational technology reflects that far more schools prioritise technology as part of their ongoing curriculum models and, in more recent times, with the explosion of AI, teachers are starting to realise that while, in the short to medium-term, technology will not replace them, they will be replaced by teachers who do use technology to support their everyday practice.








1.4 Relationships and the importance of a growth mindset


Relationships are the foundation of so many things in life and we see this every day in classrooms around the world. Those teachers who take the time to foster positive relationships and mutual respect with their learners, celebrating the wins and learning from the things that don’t quite go to plan, all help to create a positive learning environment.


Mark remembers his time as a form tutor and the benefits of taking time at the beginning of the academic year to touch base and make connections with the parents of new tutees in his form group. Showing a genuine interest in his students meant that every conversation he had in the future was grounded in the knowledge that he had a good working relationship with their parents and carers. Whether it was a Friday praise call or a conversation about poor behaviour in class, the parents and carers knew that he was always working to support their children as best he could, whether it was a difficult conversation or not. Never underestimate the power of positive relationships and mutual respect.


The same is true with the colleagues you work with and your approaches to your work together. According to Hattie and his research on what works in education, it continues to be the case that collective teacher efficacy has one of the greatest impacts on school improvement. He states:




‘Collective teacher efficacy (CTE) is the collective belief of the staff of the school/faculty in their ability to positively affect students. CTE has been found to be strongly, positively correlated with student achievement. A school staff that believes it can collectively accomplish great things is vital for the health of a school and if they believe they can make a positive difference then they very likely will.’ (Hattie, 2018)





It is therefore important that if teaching and learning with technology is an item of priority on your school improvement plan, then leaders must create the conditions for success where all colleagues feel (despite knowing it might be difficult) that they can use technology, use it well and consistently – with all colleagues seeking to develop their technical knowledge to make that happen.


Part of that means strong and consistent leadership, just as you would as a teacher in the classroom, by strong modelling of effort, resilience and a bit of determination to succeed – often seen as the core ingredients in what Carol Dweck calls ‘growth mindset’.


Dweck’s research has shown that people with a growth mindset are more likely to succeed than those with a fixed mindset. They are more likely to take on challenges, persist in the face of setbacks and learn from their mistakes.


As someone on a journey looking to further develop your confidence, competence and cognisance of technology for teaching and learning, remember these things. Whether you’re the headteacher who struggles with some of the tools your teachers will be learning to use, or you are the teacher yourself, persistence is key and role modelling is something we would argue is essential. It is through this approach that CTE will grow and, ultimately, before you know it (even though it is likely to happen through marginal gains when you aggregate them for yourself and your colleagues across your workplace), you’ll see progress.


As a leader, getting your vision right is hard but ensuring it is heard is even more difficult. It’s important to set out your roadmap and share it as often as possible in as many ways as possible. Consider the different ways you can share it while walking the talk with it in the very fabric of everything you do. It takes courage and belief, but with that, CTE can be achieved.


Challenge yourself. Don’t be afraid to take on new challenges (even if you’re not sure you can succeed) and be persistent. Don’t give up when you face setbacks. Talk about the problems you have faced and how you overcame them with your peers. Learn from your (and their) mistakes and see them as opportunities to learn and grow together.


Be positive. A positive attitude can go a long way. Believe in yourself and your ability to succeed. You wouldn’t be in the job and position you are now if you hadn’t shown that you could do it before, so why wouldn’t that be the case now?


As you work through the rest of this book, take it all one page at a time. Take your time. Make notes. Pick out the elements that you think will help you. Try them out. Talk about them with your colleagues. Have a go. Get them wrong. Learn.


Most importantly, as we’ll discuss throughout the book, be guided by what will best help you either with your teaching, to reduce your workload, or to help young people with their learning. This approach will keep you on track and laser-focused on what will best support your work as an educator.


Finally, as you’ll see below, at the end of each chapter, we have collated our top tips from it. As you progress through the book, feel free to use these as areas to focus on. You don’t have to do that exactly though, as these are our choices and the areas that have worked brilliantly for us over the years. These might not be the best option or choice for you. The process of learning is a journey. We don’t all start out knowing everything. Nobody does. And so, we see this as a book to help you as you start your digital learning journey.


As Mark shares widely, ‘Every day is a learning day’ and your learning about teaching, learning and technology will grow far beyond what you gain from reading this book.


Be bold. Be brave. But most of all, be you!




Top tips


Mark’s top tips




	Start small. Simple things like keyboard shortcuts, while small, can make a big difference to productivity.



	Don’t compare your progress or use of technology to that of others. Everyone’s journey will be different.



	Don’t be afraid to ask students for help. You’ll be amazed at what they know and they’ll likely be thrilled that you’ve asked them and that they have been able to help.






Olly’s top tips




	Know your starting point (no matter how good/bad it is) and get granular about the current state of play so that you can use it as a springboard to start from.



	It has been some time now since the pandemic. What digital skills have you developed since then? How has your school supported that growth? Have you shared these skills and any new knowledge with colleagues in your school? Now is the time to start sharing those skills and tips again. Remember, we can all learn from one another!



	Gather data. It helps to inform, serve as evidence and steer the direction by highlighting what’s needed, what’s working and what isn’t.









 


1 www.holoniq.com/edtech-in-10-charts



2 https://ecologi.com/freedomtech/chilternlearningtrust



3 www.thenational.academy

























CHAPTER 2


Models for learning with technology







‘Letting the pedagogy define how you use the technology, rather than letting the technology drive the curriculum, is a sure-fire way of making sure you don’t leave the success of the learning in your classroom to chance.’


Mark Anderson, Perfect ICT Every Lesson





A cornerstone of teaching practice over the years has been taxonomies – touchpoints, if you will – that teachers have been able to use to help frame their practice and pedagogy. We all know of Bloom’s and Maslow’s hierarchy of needs; we might even have used SOLO taxonomy in our everyday classroom practice.


Yet it’s surprising that there is still a lack of knowledge of the various taxonomies that people can use to help them unpick strategies around how to think about the use of technology and the effective approaches available to help frame that thinking.


Back in 2016, Mark created a flow chart1 to help ask questions about whether an EdTech tool was pedagogically valid. It was framed from a blog post2 that had been written by Paul Moss (@EDmerger on X).




[image: A hand-drawn style flowchart titled “Is that Edtech tool pedagogically valid?” with questions about tool usage. A cartoon man waves. Created by Mark Anderson @ICTEvangelist, inspired by Paul Moss @edutweet blog written at the bottom.]

Figure 2.1: Is that EdTech tool pedagogically valid?







Extended Descriptions

A hand-drawn, cartoon-style flowchart titled “Is that EdTech Tool Pedagogically Valid?”. It features a series of question boxes with “Yes” and “Not? Stop” pathways. The questions include: “Can you explain the use of this tool pedagogically?”, “Can I justify the use of this tool to others?”, “Does the use of this tool truly enhance learning?”, “Would this tool and its impact still hold true if technology were removed?”, and “Are you sure the tool isn’t a gimmick?”. Each question box has a “Yes” pathway leading to the next question or a “Not? Stop” pathway indicating the tool fails the evaluation. The flowchart concludes with a “Congratulations” message for tools that pass and a note stating, “This process is critical to truly worthwhile use of education technology.” On the right side of the image, a cartoon illustration of a smiling man with glasses is waving. The bottom of the image includes attribution details: “Created and Developed by Mark Anderson @ICTEvangelist,” “Inspired by a Blog Post by Paul Moss @Edutagger,” and “Made with Paper by 53 on iPad.”




Of course, there’s a lot more to the thinking around what constitutes a pedagogically valid approach to using technology than these questions. Firstly, there’s the knowledge of teaching and learning strategies; then there’s the knowledge of the different taxonomies and how they can be applied. While the flow chart might seem simple, there is a lot that should be considered within the constructs of the seemingly simple questions.


In this chapter, we’ll explore some of the taxonomies linked to the use of technology, the benefits of using them, what they can mean for you as a teacher and what that might look like in the classroom. This will help frame your thinking around some of the key questions in this flow chart. In chapter 3, we’ll explore different instructional delivery methods with technology which will further support your learning and thinking to enable you to think more deeply about the questions above. Then, in chapter 5, we’ll explore cognitive science and what we’ve learned about how we learn which, when combined with the other chapters, will hopefully give you plenty of food for thought and a broader understanding of the issues and nuances tied in with each of the questions in the flow chart.





2.1 RAT


No, we aren’t stepping back to the 1980s and thinking about UB40’s classic about rats in the kitchen. Postulated by Dr Joan Hughes in her dissertation researching how teachers integrate technology into their teaching, her model (in a similar fashion to SAMR – see page 15) aimed to map the level at which a use of technology either replaces (R), amplifies (A) or transforms (T) teaching and learning.


More specifically:
















	Replacement


	Technology serves as a different (digital) means to the same instructional practices.







	Amplification


	Technology increases efficiency, effectiveness and productivity of same instructional practices.







	Transformation


	Technology invents new instruction, learning or curricula.










Table 2.1: RAT


The model became popular because of its efforts to help answer the question, ‘How is the use of technology influencing the teacher’s existing practice?’ It’s an important question to ask, but it’s equally important to recognise the question being asked. The question, after all, is not, ‘How can we make better use of technology?’


This is a critical distinction to make, as the RAT framework isn’t one to help us examine what a good approach is, but to reflect on the practice that we are undertaking in our classrooms already and help us characterise and examine the technology use taking place.


Jump forwards to 2020, and Royce Kimmons (an associate professor of instructional psychology and technology at Brigham Young University) postulated putting RAT alongside another framework, PIC (loosely linked to Bloom’s taxonomy and where the letters stand for passive, interactive and creative). The PICRAT model aimed to map passive, interactive and creative (a higher-order thinking skill in Bloom’s taxonomy) activities with technology against Hughes’ RAT framework in a bit of a matrix:




[image: A 3x3 grid showing the PICRAT model. The vertical axis is “What is the students’ relationship to the technology?” (Passive, Interactive, Creative); horizontal axis is “How is the technology use influencing the teacher’s pedagogy?” (Replacement, Amplification, Transformation). Each cell has an abbreviation like PR, PA, etc.]

Figure 2.2: PICRAT model (source: Hughes and Roblyer, 2023)







Extended Descriptions

A black-and-white 3x3 grid, titled “PICRAT model. The grid is structured with two axes: the horizontal axis, labelled “RAT,” represents the teacher’s pedagogy influence, ranging from “Replacement” to “Amplification” to “Transformation,” while the vertical axis, labelled “C,” represents the students’ relationship with the technology, ranging from “Passive” to “Interactive” to “Creative.” Each cell in the grid is labelled with two letters, combining the corresponding letters from the axes (e.g., PR for Passive Replacement, CT for Creative Transformation). Arrows along the axes indicate the direction of improvement, with “Better” at the top and right, and “Worse” at the bottom and left. The framework aims to visually represent how different levels of technology integration can influence both teaching methods and student engagement.




The fact that it includes the words ‘worse’ and ‘better’ always rang alarm bells with us. As we’ve said, technology should always serve learning, not dictate it. We shouldn’t try to shoehorn in the use of technology for the sake of it. So with that in mind, from our perspective, PICRAT has always caused concern.


In addition to that and its links to Bloom’s taxonomy (which is really not supported by any empirical research on learning), it can leave you wondering what use PICRAT has in today’s teaching and learning environments.


PICRAT does have its place in helping you to appraise the use of technology taking place within your classroom or across your wider school. It will also help you to characterise the potential uses for others to learn from as opportunities to explore what is possible. What it does not do is give a roadmap for good use. We’ll explore that later on in this chapter. Being mindful of PICRAT’s place and usefulness means it can be a tool in your arsenal to inform your choices about what you use technology for, but it should probably not be used to guide you on what good technology use is or should be.








2.2 SAMR


In a similar way to PICRAT, SAMR (the substitution, augmentation, modification, redefinition model developed by Dr Ruben Puentedura), was a tool that was heavily popularised during the growth of one-to-one device rollouts. It was also massively supported by the likes of Apple and educators using Apple’s tablet technologies such as the iPad.


Like PICRAT, it is a useful framework upon which to think about your use of technology in the classroom. It is, however, not a good tool to try to pitch yourself to the top in terms of its use and related usefulness in the classroom.


The model looks like this:




[image: A diagram titled “SAMR Model” by Dr. Ruben R. Puentedura. It shows four levels of technology integration: Substitution, Augmentation, Modification, and Redefinition, with descriptions for each. The vertical axis is labelled “Enhancement” to “Transformation.”]

Figure 2.3: SAMR model (1)







Extended Descriptions

A diagram with ’SAMR Model’ on top which is a framework for technology integration in education, designed by Dr. Ruben R. Puentedura. The model features a 2x2 grid that illustrates four levels of technology integration: Substitution, Augmentation, Modification, and Redefinition. The vertical axis is labelled “Enhancement” at the bottom and “Transformation” at the top, indicating a progression from basic to more impactful technology use. Each cell in the grid contains a level of the model, accompanied by a brief description of how technology is used at that level. “Substitution” is described as technology acting as a direct tool substitute with no functional change, “Augmentation” involves technology acting as a direct tool substitute with functional improvement, “Modification” involves technology allowing for significant task redesign, and “Redefinition” involves technology enabling the creation of new tasks, previously inconceivable. Below the grid, the attribution “ICT EVANGELIST >” is displayed.




The bottom section of the model contains the substitution and augmentation levels; these are known as the ‘enhancement’ levels. This is where technology is used to replace an existing analogue activity.


A good example of this might be note-taking in class. A child could, for example, simply take notes in their books each lesson and have them as a long-term record of the activities done in class. They could be interspersed with worksheets that have been completed and stuck into their book. Structure strips might have been used to help scaffold and guide the learning activities within them, but importantly, no technology has been used.


If a child had simply typed those notes into a document, this would be seen as a substitution activity; you’re simply replacing an analogue activity with a digital one and, as Puentedura purports, there is no ‘functional change’.


If the child had perhaps copied a photograph from the internet to supplement their notes, or used some of the formatting features to highlight particularly important facts or figures, then this would be seen as a functional improvement. It is, however, still seen as just an enhancement; hence, while it would now be seen as ‘augmentation’, it still isn’t a particularly in-depth use of technology.


The following graphic develops the previous one but also includes explanations of activities that might demonstrate ‘transformational’ use, where note-taking is transformed using technology.




[image: A diagram titled “SAMR Model” by Dr. Ruben R. Puentedura, showing four levels of tech integration: Substitution, Augmentation, Modification, Redefinition, with descriptions and examples. The vertical axis is “Enhancement” to “Transformation.”]

Figure 2.4: SAMR model (2)







Extended Descriptions

A diagram titled “SAMR Model”, a framework for technology integration in education, designed by Dr. Ruben R. Puentedura. The model is structured as a 2x3 grid, with the left two columns showing the four levels of technology integration: Substitution, Augmentation, Modification, and Redefinition, and the right columns providing specific examples of each level. The vertical axis on the left is labelled “Enhancement” at the bottom and “Transformation” at the top, indicating a progression from basic to more impactful technology use. Each cell in the first and second columns to the right contains a level of the model and a brief description of how technology is used at that level. The third column provides corresponding examples: “Making notes in OneNote” for Substitution, “Making notes with links to websites, adding images from the web and highlighting key facts” for Augmentation, “Making notes in OneNote, adding links, adding audio feedback and comments” for Modification, and “Making notes in OneNote, collaborating on them, leaving audio feedback, sharing files via OneDrive” for Redefinition. Below the grid, the attribution “ICT EVANGELIST >” is displayed, linking to the source.




As you can see with the transformation levels, the additional activities shown on modification and redefinition couldn’t be completed in an analogue way. You couldn’t, for example, leave audio feedback on your notes. You couldn’t easily collaborate and share your notes with others in the room – or anywhere else in the world, for that matter.


Technology provides us with the opportunity to do things that weren’t previously possible. This is a key tenet of the transformation level in the SAMR model, in that the activities shown here must use technology to do things which wouldn’t otherwise be possible.


The problem with this is similar to that of RAT and other taxonomies such as Bloom’s. There is a tendency to think that, because they are taxonomies and ladder-like, we should always be pushing to the top and that redefinition or activities asking learners to create something is surely the best approach. We know that simply isn’t the case.


As we have grown to better understand how we learn and what makes for good technology use for learning, we now know that, like with Bloom’s, ensuring our learners have a firm grounding in their subject knowledge is far more important than giving learners activities that are linked to ‘higher-order thinking’ skills. Equally, we now know that just because we can do something with technology (that would indicate redefinition), doesn’t necessarily mean that we should.


Studies have proven time and time again that it is often not the ‘super-cool’ things you can do with technology that help with teaching or learning, but the more mundane, ‘run-of-the-mill’ activities that are most likely to have the biggest impact.


Therefore, when unpicking SAMR, just as we did with RAT, it is true that substitution activities with technology can often be just as useful (if not more useful) to learning than those that seek to be redefinition. Even simple note-taking at an augmentation or substitution level, while being supported by technologies that remove distractions, can help learners. Whether or not note-taking helps with learning itself is another matter, but the use of technology in this way brings many benefits, such as:




	■ access to learning content



	■ presentation of learning



	■ use of accessibility tools that are helpful to all and essential for many



	■ compilation of learning undertaken in classes



	■ organisation of notes and learning activities



	■ ease of access to research



	■ ease of feedback to the student.






When you bring these approaches together so that they are undertaken consistently across all classes, the ease of access means that you can start to enjoy these kinds of benefits at scale – for every teacher and every student in every subject they study.








2.3 So, what works?


There are many studies that have explored what works when it comes to teaching and learning with technology. The COVID-19 pandemic brought a laser focus onto this at its height when lockdowns and the associated requirement of remote learning was in place. In April 2020, the EEF brought together its ‘Rapid Evidence Assessment’ report (EEF, 2020a) which, at 29 pages long, summarised the findings from 60 systematic reviews and meta-analyses answers in the following areas:




	■ remote teaching and learning



	■ blended learning



	■ computer-supported collaborative learning



	■ computer-assisted instruction



	■ games for learning.






It shared five important key findings which are just as pertinent today as they were then – in fact, post-pandemic, it could be said that many of them are even more important.


1. Teaching quality is more important than how lessons are delivered




‘Pupils can learn through remote teaching. Ensuring the elements of effective teaching are present – for example, clear explanations, scaffolding and feedback – is more important than how or when they are provided. There was no clear difference between teaching in real time (“synchronous teaching”) and alternatives (“asynchronous teaching”). For example, teachers might explain a new idea live or in a pre-recorded video. But what matters most is whether the explanation builds clearly on pupils’ prior learning or how pupils’ understanding is subsequently assessed.’ (EEF, 2020a)





This goes to reinforce the adage that good teaching is good teaching. No amount of technology can change that. Ensuring good pedagogy is of paramount importance. This also reinforces comments made earlier in this chapter considering the different characteristics of PICRAT and SAMR. Just because you can do something with technology doesn’t necessarily mean that you should. It’s important to keep the main thing ‘the main thing’, which is ensuring solid and grounded teaching practice.


2. Ensuring access to technology is key, particularly for disadvantaged pupils




‘Almost all remote learning uses digital technology, typically requiring access to both computers and the internet. Many reviews identify a lack of technology as a barrier to successful remote instruction. It is important that support is provided to ensure that disadvantaged pupils – who are more likely to face these barriers – have access to technology. In addition to providing access to technology, ensuring that teachers and pupils are provided with support and guidance to use specific platforms is essential, particularly if new forms of technology are being implemented.’ (EEF, 2020a)





Post-pandemic, we have seen economies hit hard, not just in the UK but globally. There has been a big hit on school budgets and here in the UK there have been massive inflation rises resulting in a crisis for many families where they are having to make hard choices just on the basics for everyday life, such as heating and eating.


The gap has grown considerably between the haves and the have-nots; more children live in poverty in the UK than ever before. The point made here about ensuring ‘support is provided to ensure that disadvantaged pupils ... have access to technology’ has never been more pertinent, yet ironically, it is those most disadvantaged pupils who would stand to gain the most benefit from having access to technology to support their learning.


3. Peer interactions can provide motivation and improve learning outcomes




‘Multiple reviews highlight the importance of peer interaction during remote learning, as a way to motivate pupils and improve outcomes. Across the studies reviewed, a range of strategies to support peer interaction were explored, including peer marking and feedback, sharing models of good work, and opportunities for live discussions of content. The value of collaborative approaches was emphasised in many reviews, although notably many studies involved older learners. Different approaches to peer interaction are likely to be better suited to different age groups.’ (EEF, 2020a)





This is an activity that, post-pandemic, we can more easily engage in with our learners as they are most likely now learning in the same space within a classroom. However, there are still many ways we can use technology to facilitate peer interaction in the classroom:




	■ peer feedback



	■ collaborative research



	■ brainstorming ideas



	■ creating low-stakes quizzes



	■ virtual group work



	■ project planning using online tools



	■ digital artefact creation.






The key is to make sure that the technology doesn’t dictate the learning activity but enhances it as part of the content and pedagogy you are delivering to bring the outcomes your learners need.


4. Supporting pupils to work independently can improve learning outcomes




‘Pupils learning at home will often need to work independently. Multiple reviews identify the value of strategies that help pupils work independently with success. For example, prompting pupils to reflect on their work or to consider the strategies they will use if they get stuck have been highlighted as valuable. Wider evidence related to metacognition and self-regulation suggests that disadvantaged pupils are likely to particularly benefit from explicit support to help them work independently, for example, by providing checklists or daily plans.’ (EEF, 2020a)





Metacognition and self-regulation are key to successful learning outcomes for pupils, and, as you’ll discover, there are many ways that technology can help with both.


5. Different approaches to remote learning suit different tasks and types of content




‘Approaches to remote learning vary widely and have different strengths and weaknesses. Teachers should be supported to consider which approaches are best suited to the content they are teaching and the age of their pupils. For example, games for learning were found to have a high impact on vocabulary learning in foreign languages, but there is less evidence relating to their use in other subjects. Likewise, using technology to support retrieval practice and self-quizzing can help pupils retain key ideas and knowledge, but is not a replacement for other forms of assessment.’ (EEF, 2020a)





There are some great caveats shared here, but without wanting to repeat things, it is important to note some of the key points.


Context is key. Just like no two students are the same, no two schools are the same either. We have best bets for learning of course, but as you’ll learn later in this chapter when we explore TPACK, good teaching and learning with technology is about developing your technological knowledge and knowing when to use technology or not (as sometimes that’s the best choice).


It does lead nicely on to thinking more deeply about methodologies that work. Throughout the book, we highlight lots of evidence-informed approaches – and we wanted to share another seminal and exceedingly useful document from the Education Endowment Foundation.


In March 2019, it released its ‘Using Digital Technology to Improve Learning’ guidance report (EEF, 2020b) which shared four approaches, three of which are worthy of deeper exploration here.


The report is broken down into four sections:




	Consider how technology will improve teaching and learning before introducing it.



	Technology can be used to improve the quality of explanations and modelling.



	Technology offers ways to improve the impact of pupil practice.



	Technology can play a role in improving assessment and feedback.






It summarises them in this graphic:




[image: An image of a document titled “Using Digital Technology to Improve Learning” with four numbered sections (1-4). Each section has a heading, an icon, and a block of text discussing the use of technology in teaching and learning, including assessment, feedback, and explanations.]

Figure 2.5: ‘Using Digital Technology to Improve Learning’ (source: EEF, 2020b)







Extended Descriptions

An image of a document outlining considerations for integrating new technology into teaching and learning, with each section numbered and accompanied by a relevant icon. The info graphic is structured as a series of four numbered sections, each detailing a key aspect of technology integration. Section 1, “Consider New Technology,” emphasizes the need for pedagogical soundness, clear planning, and analysis of costs and impacts before introducing new technology. Section 2, “Technology can be used to improve the quality of explanations and modelling,” highlights the potential of technology to enhance explanations, provide dynamic models, and make learning more concrete. Section 3, “Technology offers ways to improve the impact of pupil practice,” focuses on using technology to increase the quality and quantity of practice, provide immediate feedback, and personalize learning. Section 4, “Technology can play a role in improving assessment and feedback,” discusses how technology can enhance assessment accuracy, provide timely feedback, and offer alternative assessment formats. Each section is accompanied by a small, relevant icon: a silhouette of a human head inside a circle for Section 1, a computer monitor for Section 2, two documents and a clock for Section 3, and bar graphs for Section 4.




Section 1 is the best advice out of the four, and marries nicely with the fifth point shared in the EEF’s ‘Rapid Evidence Assessment’ report.


Its point about how technology can become a solution in search of a problem is key. Technology purchasing and subsequent use in education should always come from a clear and identified need. This seems like absolute common sense but how many schools have you worked in where you find previous technology purchases in a cupboard at the back of the classroom gathering dust?


Let’s dive more deeply into points 2 and 3, which ask us to consider how technology can improve explanations and modelling and the impact of pupil practice.




Improving explanations and modelling


Explanations and modelling are essentials of good teaching and learning. And, as one of the pioneers of direct instruction, Siegfried Engelmann, said: ‘Direct Instruction, the greatest educational intervention ever designed’. Passing over his obvious arrogance at a statement describing his own intervention strategy(!), it has been found to have considerable benefits, particularly for students who struggle academically.


Direct instruction is just one part of the picture though. Explanations and modelling shared with learners which are methodical, accessible, memorable/engaging and clear (Wittwer and Renkl, 2010) are the most likely to be high-quality and effective. Of course, these don’t need to include technology but, when we do use technology to enhance and support our practice where those explanations and modelling are aligned to the pedagogical principles at play, we may be more likely to see benefits. Implementation is, as always, the determiner of success.


In its report, the EEF states the oft-quoted example of IWB implementations.




‘In the early 2000s, the government funded a large-scale pilot introducing interactive whiteboards to Primary classrooms in England. One of the goals of the pilot was to raise attainment in literacy and mathematics, particularly through the use of ‘whole class interactive teaching’ (Reynolds and Mujis, 1993). Teachers were offered some support and training on how to use whiteboards effectively.







‘An accompanying evaluation explored the impact on classroom practice and attainment (Higgins, 2010). The evaluation found that whiteboards did change teacher practice – for example increasing the pace of lessons and the number of open questions teachers asked – but these changes were not sufficient to bring about clear improvements in learning. The evaluation found no clear evidence that the attainment in the schools involved in the pilot improved relative to a matched group of similar schools.







‘Interactive whiteboards were introduced in a large number of schools and are now very common. Not all schools will have provided training and support as in the pilot, so even the shifts in classroom practice observed in the pilot may not have been achieved in other schools.







‘It could be argued that it was wrong to assume that introducing interactive whiteboards would improve attainment, and there are strong arguments for the other benefits of introducing whiteboards. But this case does provide an example of where an expensive new piece of technology was introduced to the classroom with ambitious aims that do not appear to have been fulfilled.’ (EEF, 2020b)





There are a number of ways that technology can be used, however, to successfully support teachers’ modelling and explanations:
















	Technology used


	Example











	Visualiser/mirroring from your touch device/wirelessly via camera on your device


	
Worked examples.


Annotate a poem.


Highlight an extract.


Demonstrate a technique.


Success criteria marking.








	Presentation tool, e.g. PowerPoint/Slides/Keynote


	
Explain steps in a process.


Zoom/pan to key points.


Explain relationships between different parts of a system.


Explain how something changes over time.


Explain historical context in a timeline in chronological order.











Table 2.2: How technology can support modelling and explanations








Reducing cognitive load


Another way that technology can help (as alluded to in the examples in the previous table) is in reducing cognitive load. Many will have heard the phrase ‘death by PowerPoint’ and we’ve all been subject to terrible presentations where a lecturer or teacher will simply display a slide full of text, most likely including many difficult concepts.


Dual coding is a particularly useful technique for displaying information in meaningful ways. When it comes to using presentation tools to support explanations and modelling, it is particularly important to consider:




	■ what you display



	■ how you display it



	■ when you display it.






Just using technology isn’t going to improve anything. Mark’s Bananarama principle – ‘It ain’t what you do, it’s the way that you do it, and that’s what gets results’ – fits in perfectly here.


The key point of Cognitive Load Theory (CLT) is that there is a limit to how much information can be processed at any one time. This limit is determined by the capacity of working memory, which is a temporary storage system for information being processed.


Use of presentation tools to support and enhance explanations and modelling can be greatly improved when we consider using instructional techniques that reduce the amount of processing required. There are a number of these that can be used to reduce extraneous load, including:




	■ Using worked examples: Worked examples are illustrations of how to solve a problem or complete a task. They can be used to reduce cognitive load by providing students with a model to follow such as with a visualiser.



	■ Chunking information: Chunking is the process of grouping together related pieces of information. This can reduce cognitive load by making it easier to store and process information either by introducing groups together as part of an animation or on individual slides to reduce cognitive load.



	■ Using multiple representations of information: Multiple representations of information, such as text, diagrams and images, can help students to understand and remember information more effectively.






By introducing worked examples, chunked information or multiple representations of information in methodical and sequenced ways using animations through the technology we have, we are much less likely to hinder students and we create opportunities for instruction which are more effective and efficient.


It makes sense; if we use a simple whiteboard and marker, we don’t display all of the information to our learners at once, do we? We dual code our display of what we are showing with the visual we are creating and the words we are using. Therefore, translate that digitally by introducing the different elements of your instruction at the right time (particularly in presentation tools) by using simple animation sequences, all of which are easy to set up in every popular presentation tool you will have access to in your school.







Improving the impact of pupil practice


In its third piece of advice on where use of technology can enhance learning, the EEF report states that, ‘teachers can use technology to increase the benefits of practice to improve fluency or retention of information’ (EEF, 2020b).


A simple example many teachers will be aware of where technology can quickly and easily increase how often pupils practise is through the use of quizzing tools. Whether that’s on dates in history, keyword definition checks or vocabulary in languages, it doesn’t really matter. There is plenty of evidence related to this approach linked to many subjects such as English, maths, science and languages.


The report highlights that it is difficult to untangle whether the technology itself is the determiner of whether the impact of practice is successful or if the practice in and of itself, regardless of technology, would yield the same results. It does not say either way, but it does say:




‘Understanding the complex links between engagement and achievement is important. Monitoring how technology is being used, including by checking that all students have the skills they need to use it effectively, is likely to reduce the risk that technology becomes a tool that widens the gap between successful learners and their peers.’ (EEF, 2020b)





The EEF also cited some research (EEF, 2018) on the impact that using tools you wouldn’t normally associate with pupil practice can have on improving it. It states (and subsequently advocates) that technology can be used to support pupil practice outside of the classroom – not by pupils using technology beyond the classrooms themselves, but by using communication strategies to parents and carers, with reminders and prompts about homework and revision, to improve attendance and attainment.







What else?


Within this domain, adaptive and spaced practice also come into play. As AI becomes more and more prevalent, automated tools that recognise forgetting gaps and can pivot to support learners will become available. Some systems currently available purport to do this, but not to the extent that their advertising and PR would have you believe.


According to the EEF report, there are strategies to enhance teaching effectiveness by harnessing technology’s potential to facilitate retrieval and spaced practice through low-stakes assessments. By using existing systems that we are already familiar with, we increase the likelihood of our students making meaningful connections and improving their ability to recall information. Furthermore, this approach saves us time by providing convenient access to resources we have previously developed and employed in our teaching.


As teachers, we already have a significant number of tools at our disposal that, with discipline, we can use to help us plan and map out our curricula, scheduling when we choose to (and do) use some of these strategies with our learners. Through using tools such as reminders, calendars and planners, we can more easily map out the ‘how, what and when’ we choose to revisit topics on a whole-class basis for our planned spaced practice.


It will undoubtedly be the case that in the not-too-distant future, personalised learning platforms for pupils will become more readily available in the education space; however, at the time of writing, there were none that we were happy to recommend based upon the unsubstantiated claims of such companies.







Gamification


It would be remiss of us to not mention gamification at this point in the book. This isn’t to say we think we should start bringing gaming consoles into the classroom, extol the virtues of Mario Kart, link Business Studies lessons to Sim City or promote exercise with Tekken. Gamification is the approach whereby you take the methods used within games and apply them in the classroom for benefits such as engagement, personalising learning, motivation, learning from feedback and more.


When you purchase a game and play it for the first time, you are often onboarded to help you learn how to play the game. For example, if you had purchased a Spider-Man game you’d be taught how to shoot webs, swing from buildings, fight, climb walls, etc. You don’t natively know how to do these things. Equally, at the start of the game, when you don’t have these important skills, you aren’t presented with particularly difficult things to achieve – that would make the game too hard.


Thinking about this as a ‘Goldilocks effect’, where skills have the opportunity to develop and challenges are pitched and set at the right level so they aren’t too hard or too easy, are all hallmarks from games that we can apply to the classroom under the umbrella term of gamification.


What does this look like?


There are a number of areas where gamification as an approach to supporting learning and teaching can assist your efforts in the classroom. It’s likely you’ve been doing some of these things for years without even realising they’re classed as gamification strategies, such as:




	■ badges and achievements



	■ house points



	■ rewards and achievements



	■ personalised learning



	■ adaptive resources



	■ digital escape rooms



	■ role-playing scenarios



	■ storyline integration






…the list goes on.


As you can tell, these aren’t about introducing games into the classroom, but taking what we know from the world of gaming. (There’s a reason why they’re so popular with young people!)


And so, as we consider the previous taxonomies and how they can support learning and teaching, it is important to consider how we make choices about how we combine what we know we have to teach, what we know about how to teach and how technology might come into the mix. Enter TPACK!











2.4 TPACK


In all of Mark’s years of sharing about teaching and learning with technology, and certainly plenty of Olly’s, TPACK has been a pillar of our thinking to frame what good teaching and learning with technology should look like.


Originally formulated in 2009 by Koehler and Mishra, as a development of Shulman’s (1987) pedagogical content model (PCK), TPACK sought to further develop the idea that good teaching and learning occurs when you combine your pedagogical and your content knowledge.


With the explosion of new technology, Koehler and Mishra were seeking an approach which kept the teaching and learning at the heart of their thinking while further developing a technological domain which enabled teachers to make informed decisions around their choices and use of technology for learning in the classroom.




[image: A circular diagram titled “Technological, Pedagogical and Content Knowledge Model (TPACK).” It shows three overlapping circles representing Technological Knowledge (TK), Pedagogical Knowledge (PK), and Content Knowledge (CK), with their intersections labelled TPK, TCK, PCK, and TPACK.]

Figure 2.6: TPACK model







Extended Descriptions

A circular diagram titled Technological, Pedagogical, and Content Knowledge (TPACK) Model. It features three overlapping circles, each representing a different type of knowledge: Pedagogical Knowledge (PK), Content Knowledge (CK), and Technological Knowledge (TK). The overlapping areas represent the integration of these knowledges: Pedagogical Content Knowledge (PCK), Technological Content Knowledge (TCK), Technological Pedagogical Knowledge (TPK), and at the top, Technological Pedagogical Content Knowledge (TPACK). The circles are contained within a larger dotted circle. Below the dotted circle a brief description of TPACK’s importance is given: “TPACK is truly meaningful, deeply skilled teaching with or without (because sometimes this can be the best choice) technology.” Attribution is provided at the bottom with “Mark Anderson 2015,” Creative Commons licensing information, a website address, and a link to “ICT EVANGELIST.”




There are a variety of domains in the TPACK model:




	■ PK: This is your pedagogical knowledge; what you know about teaching. All of the various facets of your teaching toolkit come into play in your pedagogical knowledge. As teachers in the classroom, you know when it is best to use, or not use, a different strategy. Often combined with your content knowledge (CK), PK is usually determined by two key factors: the learning activity you are undertaking and the content you are trying to teach.



	■ CK: This is your specialist subject/content knowledge; the domain-specific content knowledge you often learned and studied about in detail when completing your subject specialism degree.



	■ TK: Many teachers have PK and CK ingrained into their everyday practice; an area that often needs considerable training and support is the development of teachers’ technological knowledge (TK). Frequently, this isn’t necessarily training on how to use software – many teachers already know how to use tools such as Microsoft PowerPoint and Word or how to surf the internet. What they lack is the knowledge of how to combine that technological knowledge with their PK and CK. Much of the training and support that Mark has delivered over the last decade and more has been around this: how to successfully integrate technology into everyday practice so that teachers can make informed decisions about the different ways technology can be used to either support their teaching, enhance student learning, or reduce their workload. For sure, technology can be thrilling, exciting even, but if its use doesn’t serve one of those three key domains of teaching, learning, or workload reduction then it is unlikely to reap the gains you may be seeking.






It is often easy to confuse technology for teaching and learning with subject-specific technology. Please don’t do that. For example, in design and technology lessons you will likely use tools such as Tinkercad (www.tinkercad.com), SketchUp (www.sketchup.com) and Photoshop (www.adobe.com). Don’t get us wrong, these are powerful pieces of software, but they are far more useful in that specific subject than they might be in, let’s say, languages. Now, you might find a company telling you how its software can be used in geography, let’s say, and sure, this might be a fun piece of software to use in that subject, but if children don’t have the requisite skills to use it in class, valuable curriculum time will be wasted. There are more useful tools that have wide-ranging uses which are far more subject specific. Couple this with budgetary constraints, teacher confidence, competence and cognisance and the fact that these teachers would also need considerable training to use the tools on what would likely be rare occasions, and the juice isn’t worth the squeeze.




	■ PCK: Links to pedagogical and content knowledge to bring about learning that is built upon your strong subject knowledge and all of the teaching and learning strategies that you have in your toolkit.



	■ TPK: Links technological and pedagogical knowledge to aim to help bring learning opportunities that are built upon a strong understanding of technology and teaching and learning strategies that can be enhanced by it.



	■ TCK: Links your technological and content knowledge together to help bring about learning that is grounded in strong subject knowledge and a mastery of ‘more than the subject [you] teach’ (Koehler and Mishra, 2009).



	■ TPACK: This brings together the three domains of your TK, PK and CK. Koehler and Mishra (2009) class this as being ‘truly meaningful, deeply skilled teaching with or without (because sometimes this can be the best choice) technology. It differs from three individual concepts because to embrace all three simultaneously requires a deep understanding of how all three can work together to bring about the best technologically and pedagogically sound learning based upon a deep understanding of subject matter.’






As we move into a new AI era, many talk about the need for AI literacy, and quite rightly so; but we advocate for making sure technology isn’t used for technology’s sake. TPACK is a superb foundation for supporting the idea that teacher voice, expertise and experience frame any outputs from AI. It’s imperative that we keep the ‘human-in-the-loop’. Otherwise we run the risk of dumbing down the profession and offering a weaker ‘one-size-fits-all’ approach to teaching and learning, which, of course, we know isn’t fit for purpose. Using TPACK to interrogate outputs from AI will always help keep learner progress and teaching efficacy at the heart of our thinking.







2.5 How to build your TK


One of the biggest issues that anyone leading on technology faces with supporting teachers in this area is helping them to improve their confidence, competence, cognisance and consistency.


In Mark’s 2013 book, Perfect ICT Every Lesson, he talked about Mandinach and Cline’s (1992) work that explored teacher confidence and competence in the use of technology. In his book, he took their four levels of survival, mastery, impact and innovation and explained what each of those levels might look like from a teacher’s perspective.


This work has been copied and used many times since then as a benchmark for measuring where teacher confidence and competence lies. Those in schools who have responsibility for leading professional development have used it with teachers to personalise professional learning so that it matches their confidence and competence levels. The low-stakes nature of this framework means that CPD leads often ask teachers to self-select where they feel they are on that scale.


Upon seeing Mark sharing this on social media, Canadian educator Sylvia Duckworth, now renowned for her popular sketch notes, took Mark’s expansion of Mandinach and Cline’s work and created the following sketch note which has been shared widely since 2014.




[image: An illustration titled “The 4 Stages of Teacher Confidence in the Use of Technology.”. It depicts a journey from “Survival” to “Innovation.” The stages are shown as a human figure’s progression across a landscape. The human figure starts from the plain, reaches the mountain peak, and then flies.]

Figure 2.7: The 4 stages of teacher confidence in the use of technology







Extended Descriptions

An illustration titled “The 4 Stages of Teacher Confidence in the Use of Technology.” The illustration is divided into four sections, each representing a stage: “1 Survival,” “2 Mastery,” “3 Impact,” and “4 Innovation,” progressing from left to right along a horizontal path labelled “Increased Confidence and Competence.” Each stage features a stick figure character and descriptive text. “Survival” shows a stick figure struggling in water. “Mastery” depicts it confidently walking with a walking stick. “Impact” shows it climbing a mountain and “Innovation” features the stick figure paragliding from a mountain. The “Innovation” stage also includes a hand-drawn paraglider and mountain illustration. The illustration visually conveys the journey from fear and uncertainty to confidence and innovation in technology use for teachers.




Moving forward to 2024, our knowledge about what works with teaching and learning with technology has significantly advanced. The COVID-19 pandemic taught us many things, and when it comes to this particular area, we know that it is far more than just confidence and competence that shapes the success of technological implementation in the classroom.








2.6 TAM and TIM


The technology acceptance model (TAM) was originally proposed in 1989 and was based upon research undertaken by Fred Davis, where he explored the factors and likelihoods of technology adoption.


The TAM aims to explain and predict individuals’ intention to use and adopt new technologies, particularly in a workplace context. The core constructs of the TAM are ‘perceived usefulness’ and ‘perceived ease of use’, which are believed to be the primary determinants of an individual’s intention to use a new technology. It is an extension of the Theory of Reasoned Action and has been widely used and built upon in technology adoption research.3


It is useful in education to consider those two important elements of ‘perceived usefulness’ and ‘perceived ease of use’. Often, thinking about barriers to adoption, if a teacher thinks something is difficult to use and is unlikely to help with a need (perceived or otherwise), they will be unlikely to want to spend the time familiarising themselves with and ultimately using the software or hardware.


When considering technology and its implementation in your setting it is, therefore, important that you check products for their ease of use and, even more so, the usefulness of the product to solve the problem that you are aiming to solve with it. By asking questions about this, you will not only make sure that products are fit for purpose but you will be helping the overall success of the implementation, as you will be able to elucidate for colleagues these two important factors when explaining why and how they should be using the product within your setting.


The similarly named TIM (technology integration model) goes beyond the elements of the TAM. It was developed because later researchers felt Davis’ work did not clearly explain the effective ways of integrating technology.




‘TAM contains several variables such as perceived usefulness, perceived ease of use, external variables, attitude and behavioral intention as precursors of technology adoption and use (Davis, Bagozzie and Warshaw, 1989). However, the variables which predict technology adoption have been shown to differ from the variables which predict continued technology use (Limayem, Cheung and Chan, 2003). For example, a person’s attitude towards a technology before adoption is often influenced by perceptions of usefulness, ease of use, result demonstrability, visibility and trialability, whereas attitudes after adoption are influenced by instrumental beliefs of usefulness and perceptions of image enhancements (Karahanna, Straub and Chervany, 1999). As such it appears that continued technology use is not just a continuation of technology adoption, but a phenomenon within itself. This raises additional questions regarding the suitability of TAM and successive extensions when measuring continued use.’ (Shaw, Ellis and Ziegler, 2018)





To that end, TIM was developed by Shaw, Ellis and Ziegler (2018) to unify and build upon existing theories (such as TAM) that attempt to explain technology adoption and use.


TIM is complex and has broad coverage. It does, however, reflect the depth and complexity of thinking required when integrating technology. While its focus is not specifically on education, the 14 key variables held within the model help frame thinking about technology integration. The variables, which incorporate thinking from existing technology, use theories that, when combined, can be used to develop this comprehensive approach to considering technology integration. The 14 key variables are:
















	Variable


	Explanation for school context











	Ease of use


	
Teachers: The simplicity with which technology can be implemented in lesson plans.


Leaders: The ease with which staff can adopt technology, influencing training and support structures.








	Effort expectancy


	
Teachers: The perceived effort required to integrate technology into teaching methods.


Leaders: The effort leaders anticipate needing to encourage and support technology adoption.








	Intrinsic motivations


	
Teachers: Motivations based on personal satisfaction or pleasure in using technology.


Leaders: Driving engagement by highlighting the personal and professional growth opportunities with tech.








	Habit


	
Teachers: The formation of consistent patterns in using technology for teaching.


Leaders: Establishing regular routines and protocols for technology use in school operations.








	Social influence


	
Teachers: The impact of colleagues and the educational community on technology use.


Leaders: Leveraging peer influence to enhance technology adoption among staff.








	Facilitating conditions


	
Teachers: Availability of resources and support for using technology.


Leaders: Creating an infrastructure that supports technology use, including training and IT support.








	Performance expectancy


	
Teachers: The expected improvement in teaching outcomes due to technology use.


Leaders: Anticipating how technology can enhance school performance metrics and learning outcomes.








	Attitude towards use


	
Teachers: Overall sentiment about the usefulness and appropriateness of technology in education.


Leaders: Shaping positive perceptions and attitudes towards technology in the school.








	Behavioural intention


	
Teachers: The intention to use technology based on its perceived benefits.


Leaders: Strategic planning to foster a culture that embraces technology willingly.








	Use behaviour


	
Teachers: Actual usage of technology in classrooms and for preparation.


Leaders: Monitoring and encouraging effective use practices across the school.








	Perceived usefulness


	
Teachers: Belief that technology will enhance their teaching efficiency and effectiveness.


Leaders: Convincing staff of the tangible benefits technology brings to their roles.








	Perceived ease of use


	
Teachers: How user-friendly technology is perceived, affecting willingness to adopt.


Leaders: Selecting and promoting technologies that are straightforward and intuitive for staff.








	Extended self


	
Teachers: The integration of technology as part of a teacher’s professional identity.


Leaders: Encouraging teachers to see technology as an extension of their teaching capabilities.








	Cost-benefit decision and situational context


	
Teachers: Evaluating whether the advantages of using technology outweigh its costs, considering the teaching environment.


Leaders: Assessing the overall impact and feasibility of technology initiatives within the school’s specific context.











Table 2.3: 14 variables of TIM


Often confused with each other, the technology integration model (TIM) and the technology integration matrix (also abbreviated as TIM) are distinct frameworks, each with a specific focus and development background.


The technology integration model aims to predict the continued use of technology. As shown in Table 2.3, it integrates interdisciplinary insights from computer science and psychology to understand and enhance the human-computer relationship.


On the other hand, the technology integration matrix, developed by the Florida Center for Instructional Technology at the University of South Florida, provides a framework for describing and targeting the use of technology to enhance learning. This matrix is particularly focused on educational settings and offers a structured guide across five levels of technology integration, from entry to transformation, detailing how technology can be integrated into teaching and learning effectively.


Singing to our thinking around the use of technology in education, this ‘TIM’ aims to keep the focus on effective, research-based pedagogy rather than just the uses of technology. The technology integration matrix is specifically educational, providing actionable guidance for teachers and leaders.


What we like about the technology integration matrix is that it is a strong combination of some of the models that we have discussed previously. It balances the need for solid training (CPD) along with confidence against the ways in which technology can be used in different teaching and learning scenarios.


The five levels of technology integration are laid out as being:




	Entry: Technology is used by students for the first time in a straightforward, teacher-directed manner.



	Adoption: Teachers begin to use technology tools regularly but still in traditional ways, primarily to support existing teaching practices.



	Adaptation: Technology use becomes more student-centred, with students starting to make choices about how they use technology tools.



	Infusion: Technology is integrated seamlessly with the curriculum, and students regularly use it as a tool to help them achieve their learning goals.



	Transformation: Technology allows for new and transformative educational methods, creating learning experiences that were not possible before.






Mark wrote clearly on his blog that SAMR is not a ladder, as alluded to above, which is a key issue with approaches such as SAMR and RAT. While TIM is ladder-like, its structure is all about integration. That said, while we like this, it is somewhat problematic and draws out some issues with the practicalities of students making choices about their use of technology.


There clearly is no ‘one-size-fits-all’ approach with this and so, informed by elements of the models above, we developed our 5 Cs of digital cognition which we hope will help you achieve impact within your context.







2.7 The 5 Cs of digital cognition


With evidence and research-informed approaches being so prominent in the thinking of schools and on initial teacher training courses, we would love to see a time when digital cognition – the idea of teachers having cognitive knowledge of what types of technology help and enhance learning – is part of the knowledge base of all educators.


We expect teachers to have understanding of a range of pedagogical strategies as part of their teaching and learning toolkit, so why should technology be any different? We certainly don’t want to find ourselves in the situation we encountered at the beginning of the COVID-19 pandemic, with significant gaps in teachers’ confidence, competence and cognisance of what works.


The evidence bases for cognition and cognitive science driving learning are compelling. The base for digital technologies should be equally so, but unfortunately can be less so. As our use of technology in society accelerates (in education, we are more critical), how can we confirm that the ecosystem we operate in ensures we are aware of the best approaches to using technology in education?


Over the years, we have both been asked to speak about cognitive science and digital learning. These are two topics we are both passionate about and have spent much time reading around, reflecting upon our practices and the practice of those in the lessons we have observed, along with seeking out opinions from respected individuals in the field.


They are two fairly heavy areas of research to examine and distil into tangible actions for teachers. Coupled with this, there are two areas in education that leaders should be (in our opinion) zeroing in on, with a critical eye and a view to sustained system change.


Luckily, previous models of learning with technology are helpful, like the ones discussed in this chapter. TPACK and its developments thereof, such as with TIM (the technology integration model), highlight the importance of digital cognition that helps educators know when it’s right (or not) to use technology to support or enhance learning or teaching.


Digital cognition therefore is the professional understanding of educators to make informed choices about how and when technology can improve, support or enhance learning.


Our 5 Cs framework that we have developed in recent years has become, for us, a new standard to help inform our collective work – whether that’s Mark’s work supporting school leaders and teachers, or Olly’s work leading on digital transformation in his former multi-academy trust (MAT).




	Confidence: This is not just about a teacher’s confidence in using technology but, as outlined in the TPACK section, it is about a teacher’s confidence in how to successfully blend their TK, PK and CK. Teachers gain confidence by developing their technological knowledge; not just knowledge of how to use different pieces of software or hardware, but how they can be used to support teaching and/or learning and when they can be useful.



	Competence: This is about a teacher’s ability to use the software/hardware/EdTech tool they need to use to do their job effectively. It is likely to include key ecosystem software (such as those provided by Microsoft or Google) plus other essential software such as their management information system (MIS), IWB, visualiser, etc.



	Cognisance: This is about a teacher’s ability to successfully make informed decisions about when to use, or not use, technology to aid learning as per the central pillar of TPACK.



	Consistency: This is about a teacher’s ability to consistently use technology linked to a school’s core set of technology tools for teaching and learning.






Digital cognition: Combining the above four Cs help bring about true digital cognition, where a teacher is able to confidently, competently, cognisantly and consistently use technology just as easily as they might use different questioning techniques or other pedagogical practice(s) (or not, as sometimes that’s the best choice).




	Context: The problem with all of the above is that context is paramount. We need to always remember to be cognisant of where our colleagues are on their digital teaching and learning journey. This is where the fifth C of context comes in. (Anderson and Lewis, 2023)








[image: A circular diagram titled “The 5 Cs of Digital Cognition.” Four squares labelled “Confidence,” “Competence,” “Consistency,” and “Cognisance” surround the term “Digital Cognition”. The entire diagram is within a larger circle with “Context” written four times around the edge.]

Figure 2.8: The 5 Cs of digital cognition











2.8 Is the juice worth the squeeze?


All of the above is, of course, really useful but the truth is, using technology in the classroom can be a daunting prospect for many teachers. While the taxonomies and ideas shared are useful and helpful in your journey to successfully using technology with your students, when we break it down, there are a few north stars we can use to help guide you to whether you should be using technology at all.


Something that Mark learned pretty quickly as a practitioner when working with colleagues on technology implementation was that there are just three priority areas that teachers should focus upon as they decide whether to use technology in the classroom or not.




[image: A graphic titled “What makes for good technology use?” with three boxes. Each box lists a purpose for good technology use: “Enhances learning,” “Supports teaching,” and “Reduces workload.” ICT Evangelist is written at the bottom near four small icons.]

Figure 2.9: What makes for good technology use?





Yes, there are many other reasons why you might be using technology with your class. For many subjects, such as computing, design and technology, music, art and more, technology use is a curriculum essential for writing code, composing digital music or art, or working on 3D models. You might even want to be injecting some creativity or awe and wonder through the use of XR, such as augmented reality models. We have no issue with those uses and love seeing them used but, for many, these are nice-to-haves when the time available for teaching a crowded curriculum is so limited.


If we are to make the best use of technology so that it enhances rather than distracts from learning (being mindful of cognitive load and more!), it is essential we keep these three pillars as guiding lights in our choices around our technology use. Therefore, before considering using technology in your classroom, consider these three questions:
















	Question


	Examples











	Does the technology you’re seeking to use enhance learning in some way?


	
Is there a digital resource you can access that wouldn’t be otherwise easily available?


Is there a model you can use that will help improve your explanations to aid student understanding of a difficult concept?


Is there a tool your learners can use that will help them with their practice with learning content?








	Does the technology support your teaching in some way?


	Is there a resource, software or hardware that can help you with your explanations and modelling or that could support and deliver more timely or effective feedback?







	Are there ways you can use technology to reduce your workload?


	Are there any tools you could use (such as AI or approaches such as keyboard shortcuts, dictation or automation) that can help give you quicker and clearer insights into student progress?










Table 2.4: Three questions for classroom technology use


Using technology effectively can sometimes take considerable preparation time. Therefore, it’s important to ask yourself the question: is the juice worth the squeeze?


By this, we mean: is this use of technology worth the time and effort required for you to be able to use it to its desired effect; namely, to help learning, support your teaching or reduce your workload? Sometimes the answer is yes, despite that in the initial stages it may take you or your learners a fair while to gain confidence and skill in using the desired approach. Sometimes, however, it definitely isn’t!


One model that has proved useful for us in our thinking around this and for our colleagues is that of the impact/effort prioritisation matrix.




[image: A slide titled “Low access, high challenge” with an Impact/Effort Prioritisation Matrix. The matrix has four quadrants labelled 1-4, with “Impact” on the vertical axis and “Effort” on the horizontal. A list of factors to consider is on the right. ICT Evangelist logo at the bottom.]

Figure 2.10: Low access, high challenge model







Extended Descriptions

An image of a matrix titled Low access, high challenge model. it shows an “Impact/Effort Prioritisation Matrix.” The matrix has “Low access, high challenge” prominently featured at the top. The matrix is a 2x2 grid, with the vertical axis labelled “Impact” and the horizontal axis labelled “Effort.” The matrix quadrants are numbered 1 through 4, with each quadrant shaded in a progressively lighter shade of grey from 1 to 4, visually indicating increasing impact and effort. To the right of the matrix, a bullet-point list provides criteria for evaluating impact and effort: “Ease of use,” “Accessible by all,” “Depth of challenge,” and “Impact upon learning & standards.” At the bottom of the image, the attribution “ICT EVANGELIST >” is displayed, linking to the source.




We share it with the title ‘low access, high challenge’ by placing your thinking into two clear domains when questioning your use of technology before you use it with a class:




	Is the tool you’re looking to use easy to learn, manipulate or gain skill in using?



	Is the tool or approach you’re looking to use going to keep the depth of challenge in supporting your students’ learning or the task you’re going to ask students to complete?






Therefore, if a tool is likely to be high effort but low impact (on improving teaching or learning or reducing workload), it is likely you wouldn’t want to use it. If, however, it is low effort but high impact, then it is definitely something worthy of consideration.


‘Low effort, low impact’ and ‘high effort, high impact’ approaches will be the calls that you are best placed to decide upon and discuss with your colleagues.


Either way, the matrix is useful to help you decide the all-important question of whether your choice of technology is worthwhile or not. After all, as we discussed earlier, good technology use isn’t just about using technology all of the time; it’s about having cognisance of what works and whether or not (because sometimes that is the best choice) you should be using any given technology for your chosen teaching or learning activity.





Top tips


Mark’s top tips




	Good teaching is good teaching, whether or not it includes technology. Use the frameworks above (particularly the impact/effort prioritisation matrix) to decide whether or not your choice is worthwhile, and consider the uses that will most benefit all learners in your class, e.g. using a visualiser to demonstrate live marking, while recording it for playback and repeated viewing for those who might want it.



	Remember, good use of technology for learning is sometimes about not using technology at all. Develop your confidence and competence in technologies to help you gain cognisance of what works and talk with colleagues about what’s working for them to help you gain a better understanding of things you and your learners will be able to make good use of.



	Remember, there are no silver bullets. Simple things, such as learning keyboard shortcuts, can help massively in reducing your workload and help you to gain more confidence in your uses of technology – plus, it’ll help you to clear your workload even more quickly.






Olly’s top tips




	In your next department or school meeting, collectively brainstorm what opportunities you have as a school to do things differently and how technology can support you, then put it to the test against one of the frameworks.



	Pedagogy is often assumed within the profession; it is likely worth some time being invested into reviewing the different types of pedagogy as you start to reshape your vision and values for learning and teaching in your school.



	There are several important references in this chapter. Share them with colleagues across the school so that they can get up to speed with the range of taxonomies and research we have signposted.









 


1 https://ictevangelist.com/is-that-edtech-tool-pedagogically-valid



2 https://paulgmoss.com/2016/11/08/is-that-edtech-tool-pedagogically-valid



3 https://www.usersense.io/knowledge-base/usability-metrics/technology-acceptance-model-tam
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Together we unlock every learner’s unique potential

At Hachette Learning (formerly Hodder Education), there’s one
thing we're certain about. No two students learn the same way.
That's why our approach to teaching begins by recognising the
needs of individuals first.

Our mission is to allow every learner to fulfil their unique potential
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1

Consider how technology
will improve teaching and
learning before introducing it

* New technology can often appear exdting.
However, it can become a solution in search
of a problem unless it is introduced in
response to an identified need. It is often
useful to link the introduction of new
technology to wider planning, for example,
areview or assessment policy.

Schools should consider the pedagogical
rationale for how technology will improve
learning. The prindples of how to use
technology successfully are not distinct from
questions of how to teach effectively or how
children leam

Without a dear plan for support and
implementation, technology is much less
likely to have an impact. This indudes
considering what initial training will be
needed, what time and resources are
required, and what ongoing support should
be available

Dedisions about whether to introduce
technology should also indude an analysis of
the costs of implementing the technology,
alongside the expected benefits. This should
indude both the upfront costs and any
ongoing requirements.

Technology has the potential to help teachers
explain and model new concepts and ideas.
However, how explanations and models are
conveyed is less important than their darity,
relevance and accessibility to pupils.

Introducing a new form of technology will not
automatically change the way teachers teach.
The infroduction of interactive whiteboards
provides an example that highlights the need
to consider the pedagogical rationale for
adopting a form of technology, and for
carefully planning the training required to
enable teachers to use it effectively.

Technology can help teachers model in new
ways and provide opportunities to highlight
how experts think as well as what they do, but
may be most effective when used as a
supplement rather than a substitute for other
forms of modelling.

3

Technology offers ways
to improve the impact of
pupil practice

* Technology has the potential to increase the
quality and quantity of practice that pupils
undertake, both inside and outside of the
cassroom

Technology can be engaging and motivating
for pupils. However, the relationship between
technology, motivation and achievement is
complex. Monitoring how technology is
being used, induding by checking that all
learners have the skills they need to use it
effectively, is likely to reduce the risk that
technology becomes a tool that widens the
gap between successful learners and their
peers.

Some forms of technology can also enable
teachers to adapt practice effectively, for
example by increasing the challenge of
questions as pupils succeed or by providing
new contexts in which students are required
to apply new skills.

Using technology to support retrieval practice
and self-quizzing can increase retention of
key ideas and knowledge.

4

Technology can play a role
in improving assessment
and feedback

+ Technology has the potential to improve
assessment and feedback, which are crudal
elements of effective teaching. However, how
teachers use information from assessments,
and how pupils act on feedback, matter more
than the way in which it is collected and
delivered

Using technology can increase the acauracy of
assessment, and the speed with which
assessment information is collected, with the
potential to inform teachers’ dedision-making
and reduce workload

Technology can be used to provide feedback
directly to pupils via programmes or
interventions, but in all cases careful
implementation and monitoring are necessary.
Feedbadk via technology is likely to be most
beneficial if it supplements, but is aligned to,
other forms of feedback







