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			A special dedication to Professors Robert Bjork and Elizabeth Bjork for your support and helping me to become a better teacher.

			2020 was a challenging year for us all and 2021 continues to test us. I would also like to dedicate this book to the staff and students at The British School Al Khubairat (BSAK) in Abu Dhabi, United Arab Emirates. I am incredibly grateful to work at such a wonderful school.

			Thank you to all the people that have contributed to this book. Thanks to friends, family and colleagues for your continued support.

		

	
		
			
Praise for 
Retrieval Practice 2


			Sequels can often leave you disappointed and reflecting that it isn’t as good as the original. However, in the case of Kate Jones’ follow up to Retrieval Practice: Research & Resources for every classroom, this is a phenomenal follow on. As Kate outlines in the beginning of the book, the concept of retrieval practice has now become a feature of many classrooms and the next step is now about reflecting on its implementation and how to embed it further. Kate takes you on a journey, reflecting on current implementation of retrieval practice, the common pitfalls, and the ever-growing research and reflections from researchers. Whilst the final chapter brings together all of this with a range of examples from different subjects making this a fantastic toolkit for all teachers. Retrieval practice is quite rightly recognised as a powerful learning strategy and this book provides great insight into embedding this essential strategy to boost learning for your pupils. I highly recommend it.

			Michael Chiles, Geography Trust Lead at King’s Leadership Academy and author of The CRAFT of Assessment and The Feedback Pendulum (@m_chiles)

			If you try out one new learning strategy in your classroom this year, make it retrieval practice. And what better way to get it right than by reading Kate Jones’ books? Her first book Retrieval Practice: Research & Resources for every classroom is packed full of ideas, resources and strategies while this second book strengthens and deepens the links between academia and the classroom. Kate looks at the research behind those strategies in more detail and brings it to life in a way that makes sense to all. In her latest book, Kate has gathered together insights and suggestions from eminent researchers in the field of memory and specifically retrieval practice, who share how they see retrieval practice making a difference to students. In her easy-to-read style, Kate helps you take not just your first step towards becoming a research-informed teacher, but also your second, third and fourth. We love the case studies from classroom practitioners and the focus on our current Covid-19 restrictions. All in all, this second book is a must read for any educator focused on making a difference to learning.

			Jane Miller and Finola Wilson, Directors of Impact Wales & former teachers (@ImpactWales)

			Retrieval Practice 2 is essential reading for all educators. In a clear and accessible way, Kate brings to life the latest research on retrieval practice and how to harness this powerful learning strategy in the classroom with maximal effectiveness. If you are looking to boost your students’ learning, I highly recommend you read this book!

			Nicholas Soderstrom, PhD Instructor of Psychology at Montana State University (@NickSoderstrom)

			When it comes to the idea of retrieval practice much has been written. As one of the most accessible areas of educational research, teachers have jumped at the chance to adopt it within their classroom practice. Within this book Kate develops and expands her discussion of practical strategies for effective retrieval practice, ensure that staff not only know what it is and how it works, but also how to go about applying it within classroom practice. From discussing the latest education research and sharing case studies of teachers and leaders implementing retrieval practice within their schools, this book provides a one-stop-shop for those that want to know about retrieval practice. A highly recommended read for all teachers.

			Nimish Lad, Curriculum and Research Leader at the Creative Education Trust and Vice Principal of Wrenn School (@nlad84)

			This book really does delve into the inner workings of retrieval practice, moving teachers from a straightforward understanding of the theory which underpins the approach, to developing a deepened grasp of exactly why retrieval practice needs to feature in all of our schools. Immersed in the most recent research, working examples of what works and new insights backed by an incredible bibliography, Kate provides a piece of literature which will ensure that the quality of teaching not only secures success for our students, but fulfils us as evidence-informed professionals.

			Kat Howard, Assistant Principal at The Duston School and author of Stop Talking About Wellbeing and Symbiosis: The Curriculum and the Classroom (@SaysMiss)

			Whether you are a teacher who’s unsure how to bring retrieval practice into your instruction, a school leader seeking to make retrieval practice happen more widely and effectively throughout your building, or an educator still building your understanding of retrieval practice, Kate Jones’ Retrieval Practice 2 is the perfect book for you. In this highly readable and timely volume (it features a chapter on pandemic-era education), Jones and a wide-ranging cast of teachers, leaders and researchers provide all the practical pointers, models, and cautions you will need to make retrieval practice a regular part of your teaching and learning.

			Eric Kalenze, educator, researchED US organiser and author of Education is Upside-Down and What the Academy Taught Us (@erickalenze)

			Retrieval practice is much more than the latest fad and Kate’s first book Retrieval Practice: Research & Resources for every classroom shone a light on the vast research behind it and provided teachers like me with a wide variety of easy-to-use resources. In this sequel, Kate closes the gap between academia and our classrooms even more as she explores the most recent research on retrieval practice and discusses the common misconceptions when implementing this practice. Threaded through the book are case studies from classroom teachers alongside advice and guidance from some of the most eminent professors studying how we learn which really brings it to life. The book is brilliant and I read it so quickly; the case studies, what the researchers say and the Kirschner effect are my particular highlights. Retrieval practice works and this book is your toolkit to taking the next step in fully embedding it in your practice.

			Darren Leslie, Principal Teacher of Learning & Teaching at Bell Baxter High School, Scotland and creator and host of the ‘Becoming Educated’ podcast (@dnleslie)

			Retrieval Practice 2 is a fantastic follow on from Kate’s first book. She takes strategies and research a step further going more in depth with more fabulous case studies. A brilliant and very valuable read. I cannot wait to start implementing in my classroom!

			Alexandra Gordon, chemistry teacher in the Netherlands (@pedagogygeek)

			In Retrieval Practice 2, Kate Jones has personally curated heavyweight research, the latest thinking and insights around this important learning strategy. She has distilled it to make it accessible and relevant. Crucially, this is not an academic compendium. Throughout, Kate draws on her own wealth of experience and expertise, as well as case studies of other retrieval advocates and pioneers, to bring the application to life. While it clearly bridges the gap between academia and the classroom, it would be wrong to think this is only for teachers. I talk to a lot of parents who want to support their teens and this is for them too. Thinking more broadly about how we can encourage our young people to study more effectively: Retrieval Practice 2 is as practical and instructive as it is thought-provoking and interesting.

			Nathan McGurl, Founder of thestudybuddy.com which aims to helps students and parents with revision and host of ‘The Study Buddy’ podcast (@nathanmcgurl)

			Kate’s first book on retrieval practice equipped me with strategies to implement it in my own classroom. Retrieval Practice 2 has equipped me with ways to incorporate retrieval practice as a middle leader so that its use and impact is consistent and continually effective. I am now thinking of various systems to enable retrieval practice to land well within different classrooms so that there is a sustained impact. Retrieval Practice 2 has opened my eyes to new dimensions of its benefits, due to its case studies from different educational teachers and leaders as well as research into how useful retrieval practice is for different types of students (SEND/gender). This is truly a revolutionary book.

			Emily Folorunsho, head of history, SLE and Lead Practitioner (@MissFolorunsho)

			In Retrieval Practice 2, Kate Jones cements her place as the foremost authority in the application of retrieval practice within the classroom. Retrieval Practice 2 is a meticulously considered insight into the application of retrieval practice across a number of classroom disciplines, drawing both on research and real life experiences. Kate manages to untangle some of the myths and misconceptions around retrieval practice while demonstrating how important and effective it is for children of all ages. Given the uncertain times in which this book was written, it is particularly pertinent to dedicate a chapter to utilise the methods during a pandemic. I cannot recommend this book more highly.

			Ben Rothwell, Deputy Headteacher of Victory Heights Primary School, Dubai (@VHPS_AsstHead)

		

	
		
			
Foreword
By Bradley Busch 
and Edward Watson

			Attempting a sequel after scaling the dizzy heights of success is a tricky thing to do. Chesney Hawkes, Peter Andre and B*Witched infamously fell short after their one-hit wonders. Fortunately, what Kate Jones has managed with Retrieval Practice 2 is more akin to what The Godfather II, Paddington 2 and The Dark Knight did in the cinematic world where the sequel is somehow even better than the original. This is no mean feat given that this book’s predecessor is one of the best education books we have ever read. By now, many may well be familiar with the concept of retrieval practice – that is, generating an answer to a question helps students remember that information for longer. However, in the rush to embrace research, sometimes the message that underpins it can be morphed into something that it was not intended to be. With retrieval practice, some have described it as a call for more testing or a return to rote learning, neither of which is the case. 

			In an age of schools and teachers striving to be as evidence-informed as possible, finding a one-stop-shop that gives a thorough overview of the existing research in a particular area is much needed. However, it is not enough to just know, as a profession we must do. Where this book thrives is in looking at how to best apply the concepts of retrieval practice to students of different ages, in different subjects and different contexts. This includes the ever-growing importance of what retrieval practice looks like in an online learning environment. What Retrieval Practice 2 does is clarify common myths and misconceptions and crucially highlights the many ways in which it can be woven into daily practice. From a personal perspective, we think the suggestions and tips around multiple-choice quizzes are the sort of thing that can be applied immediately with minimum effort which will yield significant returns.

			Interwoven within the book are overviews of the seminal studies, practical suggestions, case studies as well as opinions and thoughts from eminent teachers, researchers and authors. This helps paint a full and rich picture, complete with nuance and context at the heart of it. As such, there is something for everyone and probably everything for someone. This is supported by the way the book principally looks at retrieval practice but also broadens out to look at the wider areas surrounding teaching, learning and memory. This includes spacing, interleaving, desirable difficulties, pre-questions, homework and flashcards.

			Plato once wrote that ‘I am the wisest man alive, for I know one thing, and that is I know nothing.’ Reading Kate’s Retrieval Practice 2 reminded us of this quote, as despite reading and writing extensively about retrieval practice in our own work, it is eye-opening to see just how much depth and subtlety exists when it comes to learning about how best to implement the research behind it. We do not doubt that no matter what a person’s experience in the classroom or knowledge of the research, there are so many gems to glean from this book that we will all be better and more informed practitioners as a result.

			In the spirit of retrieval practice, we thought we would sign off this foreword with a multiple-choice quiz.* 

			Kate Jones’ latest book Retrieval Practice 2 is:

			
					Brilliantly written

					Research-based

					Thought-provoking

					Easy to apply

					All of the above

			

			*You can find out towards the end of chapter 1 in this book why, ironically, this is not the best way to write a multiple-choice question. The correct answer is of course ‘All of the above’.

			Bradley Busch and Edward Watson are authors of The Science of Learning 77 Studies That Every Teacher Needs to Know and founders of Innerdrive.co.uk

		

	
		
			
Introduction

			This book is written and intended to be a sequel to my previous book, Retrieval Practice: Research & Resources for every classroom and so I have assumed that if you have picked up this book then you already have background knowledge and understanding of retrieval practice. In summary, retrieval practice refers to the act of recalling information from memory without (or with minimal) support. As Professor Robert Bjork (Gocognitive, 2012) explains: ‘When information is successfully retrieved from memory, its representation in memory is changed such that it becomes more recallable in the future’, or more simply put by Bjork, ‘Using our memory, shapes our memory’.

			There has been a lot of explanation and discussion of working and long-term memory with the multi-store model of memory as well as the encoding, storage and retrieval process. This can be found in many books and blogs, including my own. This understanding of retrieval practice is now becoming part of the culture and language of learning in many schools which means the time to take the next steps of implementing, embedding and reflecting on retrieval practice in the classroom is now.

			To refresh, information goes through various stages when it comes to memory. Beginning with the attention and encoding stages, students must pay attention and invest time and effort into committing information to memory. This information will be held in short-term memory initially, this later became known as – and is more widely referred to now – as the working memory. Baddeley and Hitch (1974) felt the concept of short-term memory, which features as part of the ‘multi-store model of memory’, was too simplistic and didn’t fully grasp the complexities of what they referred to as working memory. Working and short-term memory both refer to an immediate type of memory that is limited both in terms of duration and capacity. Peterson and Peterson (1959) investigated the duration of working memory and various factors that cause working memory to decay. They concluded that all information stored in short-term memory which is not rehearsed will be lost within 18-30 seconds, although this will vary with individuals. Miller (1956) refers to how many items can be stored in short-term memory as ‘magic number 7’. He suggested most adults can store seven items in short-term memory, plus or minus two. This means that it can range from 5 to 9 items, depending on the working memory capacity of different individuals. 

			In contrast, there is long-term memory. In terms of capacity and duration, long-term memory is incredibly powerful and we do not know its actual limitations. However, just because information has been transferred to long-term memory does not mean it is automatically retrievable. Professors Robert Bjork and Elizabeth Bjork have explored this thoroughly with ‘the new theory of disuse’ (1992). They write: ‘To say that we have an impressive capacity to store information in memory is a gross understatement […] Conversely, to say that we can always retrieve our memories is a gross overstatement.’ How easily information can be retrieved will largely depend on two factors: storage strength and retrieval strength. Storage strength refers to how deeply embedded and secure memories are in long-term memory. Retrieval strength refers to how retrievable memories are; how easily and quickly they can be accessed. If you would like a more in-depth recap of how memory works and how it can impact teaching and learning you can find articles on my website (lovetoteach87.com) or you can complete a free online course I created with Seneca Learn about retrieval practice. A certificate is awarded on completion and access to this can be found at the back of this book with a QR code or by visiting senecalearning.com

			This book is deliberately different from my previous in a variety of ways. The main and noticeable difference readers will observe is that this book does not focus on sharing lesson ideas and resource templates, although there are practical examples throughout. The reason for this is due to the volume of ideas and activities included in my previous book. I believe there’s more than enough to provide teachers with a solid bank of retrieval activities to trial, adapt or simply download and use in the classroom. It is important to have concrete examples to use in the classroom and that was one of my priorities with my previous book. You can access all the free templates from my previous book by scanning the QR code at the back of this book to my TES resources page. 

			As important as classroom examples are, we do not need to keep reinventing the wheel in regards to task design but instead implement, embed and reflect. This book will focus on key aspects linked to retrieval practice including findings from the latest academic research and reflections from my own experiences, as well as other classroom practitioners and school leaders. Every educational book should bring something new to the table and have something different to offer teachers. I aim to do that with this book, although I am well aware readers will have varying degrees of knowledge and understanding when it comes to retrieval practice and it can be difficult to pitch at the right level. This is my third book and when I write a book I write the book that I, as a teacher, would want to read with the hope I can continue to improve my practice and grow in confidence. I hope others in education will find what I write both interesting and useful. 

			In hindsight, after the publication of my previous book I felt there were some areas linked to retrieval practice I wished I had included or discussed in more depth but I was keen to keep the book concise. I now have the opportunity to explore more areas that I haven’t previously. In my previous book, there was a range of case studies and resources from across a range of subjects but there was a noticeable lack of discussion and examples from practical subjects such as PE, art and music. This can even be viewed as propagating the myth that retrieval practice is not suitable for those subjects when in fact it is. I have been able to include examples from those subjects in this book. 

			In the last 12 months, I have worked with many teachers. These include my own colleagues and educators online and I have delivered training focused on retrieval practice to schools around the world. This professional development training has varied from keynote presentations to workshops and live ‘question and answer’ sessions. These discussions and sessions have been thought-provoking and insightful for me. It is clear leaders and teachers are keen to embrace and embed retrieval practice. It has been fascinating to see where different schools are at in their journey and progression with retrieval practice. I want to express my gratitude and appreciation to all of the educators I have spoken to about retrieval practice as it has influenced my own practice, led to further research and consideration, as well as contributing to this book. 

			Despite writing two books, a range of educational blogs and speaking at various teaching events, I have never directly engaged with academic researchers until now. I reached out to academics and cognitive scientists, whose published findings and writings I have been reading and following for many years. To my delight, their responses were very encouraging as well as incredibly insightful. Leading names in the field of retrieval practice such as Professor Henry Roediger, Professors Robert Bjork and Elizabeth Bjork, Dylan Wiliam and more are all featured in this book, offering their unique and exclusive advice for teachers on what we should know about the application of retrieval practice in our classrooms. I hope you find this as exciting to read as I did. 

			So, in regards to retrieval practice where are we now? This is an important question to consider. The research about retrieval practice continues to be carried out and I think it is a very exciting time in education as we can delve deeper into the benefits and potential pitfalls of this strategy. The research continues to be positively overwhelming; retrieval practice is an effective teaching and learning technique. It is time to move the conversation around retrieval practice forward. 

			As I mentioned, all schools are at their own unique point in their retrieval practice journey. I have worked with schools that have asked me to introduce and explain the basic components of retrieval practice and the cognitive psychology elements. Other schools, including the school I currently work at, have been using retrieval practice for many years now and are continually adapting and improving their approaches at a departmental and whole school level. They are often sharing best practice with other schools whilst still keen to learn more. I am delighted this book features two case studies from leaders that are leading the way, at a departmental and whole school level, with the implementation of retrieval practice in their schools. There are examples in this book from experts in their subject domains with advice and guidance about what retrieval practice looks like in each subject. This will be helpful for classroom teachers, heads of departments/faculties and senior leaders that manage a range of subjects outside of their specialism. Whatever stage you are at with retrieval practice I hope you find this book helpful in your journey.

			2020 was undoubtedly a year of disruption due to the outbreak and spread of the pandemic. Education around the world has been dramatically impacted by the decision for many schools to deliver remote online learning and public examinations being cancelled. It could be tempting to consider putting retrieval practice on hold to catch up on the missed lesson time and instead focus on delivering as much new content as possible. This would be a mistake. Now, more than ever, we need to ensure students are using retrieval practice both inside and outside of lessons. Retrieval practice is a solution (not a single solution) to the interruption to learning from Covid-19. If schools have yet to fully embrace this strategy then now is the time to do so. 

			I have been asked before why I am so interested in retrieval practice and I can understand why someone would ask me this. Anyone who has seen my social media channels, who has read my teaching blogs and books or listened to me present will be aware of the enthusiasm I have when speaking or writing about retrieval practice. The reason for my curiosity, motivation and interest in this field is simply down to the positive impact it has on learning. I have fully embraced retrieval practice and urge all those around me to do so too, including colleagues, students and parents in the wider school community. Dylan Wiliam (Lock, 2020) has noted that ‘the benefits of practice testing and distributed practice are two of the most strongly supported learning strategies in all of psychology’. Retrieval practice is so powerful that everyone should know about it, whether they are in school or not. I am keen to spread the word and keep the conversation alive. Retrieval practice is an effective and essential learning strategy.

			 [image: The teaching and learning puzzle. ]

			Follow link for extended description

			Despite my enthusiasm, I am aware of my own possible confirmation bias and there are limitations to this strategy. Retrieval practice alone does not provide all of the solutions and it isn’t a silver bullet in education, but it is one of the strongest and sharpest tools in our teaching toolkit. The infographic of my teaching and learning puzzle was created to visually show that retrieval practice is only one piece of a complex puzzle when it comes to teaching and learning. I deliberately created it as a jigsaw puzzle to emphasise how retrieval practice can be even more beneficial when combined with other factors such as spaced practice, effective feedback, classroom routines and more. These aspects are intertwined and connected to everything we do in the classroom. Retrieval practice is not another fad in education that will come and go. Retrieval practice will stand the test of time and rightly so.
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Chapter 1: 
What does the latest research tell us about retrieval practice?

			The research linked to memory and the ‘testing effect’1 dates back over a century with the most well-known being Ebbinghaus’ forgetting curve in 1885. Through an experiment Hermann Ebbinghaus carried out on himself, he illustrated how memory rapidly declines over time unless the forgetting curve is interrupted. It has since been replicated many times to present similar findings and results. When I first began engaging with educational research I was shocked to discover a lot of the information and research that was new to me was not new at all. I found myself confused as to why this information had not reached teachers – this was information we all need to know. Senior leader and author of Teaching Rebooted: Using the Science of Learning to Transform Classroom Practice, Jon Tait refers to this as the hidden truths of learning. Tait asks why was this research and information hidden from teachers for so long? Academic researchers also asked this question too: why do teachers not know of this important information on learning? Thankfully, research is becoming more accessible and shared more widely amongst the teaching profession. The gap between the academic and teaching community is closing. 

			For this chapter, I have decided to focus predominantly on research linked to retrieval practice from the last five years, but there are still some references to research findings from more than five years ago. I also didn’t want to repeat the discussion and exploration of research findings that I wrote about in my previous book. We must take an evidence-informed approach to teaching and learning rather than an evidence-led approach. Research is another piece of the complex teaching and learning puzzle, but only one piece of that puzzle. 

			Paul Kirschner is widely quoted in my writing as his work – ranging from research findings, books and blogs – has had a positive influence on my classroom practice. Kirschner and Tim Surma (2020) have dedicated an interesting discussion around the term evidence-informed pedagogy. They write: ‘There is an, albeit sometimes subtle, distinction between evidence-based and evidence-informed in terms of practice in education’, adding that ‘an evidence-based practice is an approach to practice that focuses practitioner attention on sound empirical evidence in professional decision making and action’. Kirschner and Surma further explain: ‘Evidence-informed practice is still based on empirical evidence, but acknowledges the fact that it’s harder for real classroom practice to determine what works for who under which circumstances. What seems to work in one classroom does not always work in another classroom.’ Absolutely. This is something as educators we are well aware of despite the approach to retrieval practice tending to be more generic as research has shown it is effective with learners of all ages and abilities. 

			Kirschner and Sumra point out: ‘Five year olds are different from fifteen year olds both with respect to their cognitive development and their knowledge and expertise, a lesson on concepts and definitions is different from a lesson on applications, and to a lesser extent a lesson in chemistry differs from a lesson in drawing. Also, what works for one teacher might not work for another because teachers differ qualitatively; subtle and not so subtle differences between teachers mean that the way that they carry out the same thing differs both in how it is carried out and how it is perceived by their students. Also, what works in a lesson today won’t necessarily work in the same lesson this afternoon, tomorrow, or in three months.’ This touches upon some of the key differences affecting learners whilst not moving towards territory that all students learn differently with learning styles, which Kirschner and many other leading academics have debunked, to the relief of many teachers around the world (myself included).

			Kirschner and Surma further explain: ‘While “evidence-based” provides fairly hard results, “evidence-informed” is less hard, but still very useful with a higher chance of success if applied thoughtfully.’ This is where the implementation, embedding and reflection aspects become so crucial. Taking an evidence-informed approach to teaching and learning must be at a whole-school level. It is simply not enough for a classroom teacher to be attempting to do so on their own, nor a small group of enthusiastic teachers working in collaboration in the corner of the staffroom. Being an evidence-informed school can be a factor that will influence teacher recruitment and retention. Many teachers are actively seeking positions as classroom teachers and leaders, in schools that adopt this approach. Along the same lines, schools that do not take an evidence-informed approach risk the retention of their staff who can choose to leave and move elsewhere. In September 2019 I joined a new school and I was asked during the interview: Why this school? Why do you want to work here? I had a wide range of reasons as to why I was so keen to secure this role. The fact the school very openly and proudly advocates an evidence-informed approach to teaching and learning was a significant one. I also felt quietly confident at the interview because I knew the school would be looking to appoint a teacher and leader that engages with evidence and research through professional learning to improve classroom practice, which I do. 

			Based on my personal experiences (and I know many other practitioners that feel the same) taking an evidence-informed approach to teaching and learning has significantly increased my motivation and confidence as a teacher. The ripple effect of this increased confidence as a teacher extends to working smarter instead of harder or longer. Adopting and embedding approaches that have a positive impact on my workload yet does not hinder learning. In addition to allowing more time to focus on other areas of professional development such as continually enhancing and deepening my subject knowledge. This has allowed me to work with colleagues and share good practice with others, either in my school context or outside of my school. An evidence-informed approach has led to me feeling consistently driven and motivated. I find myself always wanting to learn more and striving to do better instead of feeling discouraged, disheartened or burnt out. Finally, I have seen the improvements in terms of outcomes, results and confidence with the students that I teach as a result of experience and evidence improving my classroom practice. An evidence-informed approach is efficient and effective as well as thoroughly enjoyable. I refer to this passion and desire to become an evidence-informed teacher and an obligation to challenge outdated and debunked neuromyths as the ‘Kirschner effect’. 

			I recall hearing a question posed by Dr Jared Cooney Horvath in 2018 and it has stayed with me since. It is often at the back of my mind when I hear discussions on evidence-informed or based practices in schools. Cooney Horvath said, ‘Whenever I hear the term evidence-based practice, I always ask the same question: whose evidence do you mean?’ This is a very pertinent question that we should be asking and be aware of when considering this approach in schools. 

			Frequently, it can feel as if everyone has an opinion as to how schools should be run and how teachers should teach. This could be since everyone has their own experiences with education but, by the same token, it’s likely we have all been to visit a doctor yet the majority of us do not feel qualified to dish out medical advice! Cooney Horvath co-authored a marvellous book with David Bott which includes a chapter dedicated to the mistakes that can be made in terms of evidence and its application in schools. Cooney Horvath and Bott (2020) write, ‘Nobody in the world understands the decisions teachers must make, the context within which they must make them, or the goals they are trying to achieve by making them. Nobody, that is, except for teachers themselves.’ I can picture everyone reading this nodding along enthusiastically just as I did when I first read it.

			Cooney Horvath and Bott further add: ‘Only teachers have devoted the requisite time, effort and energy to the craft of teaching to effectively recognise and account for the emergent properties that exist within a classroom. Simply put, in order for laboratory research to drive educational practice, prescriptive translation must be undertaken by the only people qualified to do it: teachers. Don’t get me wrong – none of this is to suggest that brain or behavioural research is useless. On the contrary, this work can and often does supply teachers with powerful concepts to draw upon for inspiration and ideas. However, the ultimate determination of what these concepts mean for teaching practice can only be derived and established by the practitioners of that craft.’ This message is reassuring for teachers, not only does it address the complexities of teaching – as did the writings of Kirschner and Surma – but it recognises the importance of teacher autonomy and professional judgement in the implementation of academic research. It is one thing engaging with and understanding academic research but it is another to apply it in a classroom. Fortunately, retrieval practice is an area of research that, although in many respects can be considered complex, can be implemented and embedded into classroom practice with relative ease. This is partly because quizzing and testing have long since been established in schools but the focus has shifted from testing as a form of assessment to regular low stakes testing to improve learning and memory.

			Daniel Willingham was asked as part of his popular series in the American Educator: ‘Should Teachers Know the Basic Science of How Children Learn?’ Willingham stated (2019): ‘There’s no doubt that research bearing directly on classroom practice is crucial.’ He goes on to explain the key differences between what researchers call ‘basic science’ and ‘applied science’. Basic science refers to ‘research that is conducted not with the aim of improving education, but with the aim of providing a scientific description of the world’ in comparison to applied science which can influence education through the use of scientific methods to ‘evaluate the effectiveness of different educational practices and suggest new ideas for instructional methods’. Willingham does also recognise that despite educational research being incredibly important, ‘Scientific findings provide one (but obviously not the only) source of information contributing to educators’ beliefs about the nature of children.’ This is the sensible approach to take, combining the research, evidence and findings with our own classroom experiences and contexts. 

			An issue we face as educators, as observed by Willingham (2019), ‘is that basic science represents a moving target, researchers keep learning more! How can you keep up? One substantial problem is evaluating the quality of the resources you encounter on the web, in books, in professional development sessions, and so on.’ It may seem overwhelming at times to keep up with the pace of change but we must take our time to carefully consider any alterations made to our classroom practice. Teachers have confided in me that they can feel intimidated or foolish for not always being aware of the latest research. It is difficult and no one should be made to feel inferior because they haven’t read X amount of books or journals. Professional development is something I explore later in this chapter and it is an area where both schools and individual teachers need to take responsibility. Schools should not expect their teachers to be engaging in professional development without offering any form of support, which should be provided in terms of time, resources and funding. Similarly, teachers should not just rely on their schools to deliver professional development, especially as there is a wealth of high-quality professional learning materials available online, at our fingertips, ready to access. Explicitly linked to the point Willingham made about basic science being a moving target, in terms of the latest developments with academic research and retrieval practice, the rest of this chapter poses the question: What does the research tell us about…?

			
Retrieval practice in a classroom setting?

			Dylan Wiliam (2017a) has been widely quoted as saying, ‘what is interesting is not what works in education, but under what circumstances does it work?’ We know that context is key. A lot of the academic research published about retrieval practice comes from experiments and tests carried out in universities in North America. This does not discredit the research but it does make us ask the questions of ‘Does this apply to a classroom context?’ and ‘What does this look like in my classroom?’ This is important because we are teaching and students are learning in conditions different to the ones in the research we are engaging with. 

			Dr Cindy Nebel has written about the various problems researchers face when attempting to carry out research, experiments and studies in classrooms. Nebel (2017) writes that ‘classrooms are messy research venues. There are numerous variables that we have no control over. We cannot control the motivation level of the students. In a laboratory, the students have somewhat equal motivation levels – their scores do not in any way affect whether or not they will receive credit for participating.’ Nebel further adds that ‘when we move outside the laboratory we also have to consider that students are engaged with material outside of class. We might find that similar classes cause interference or confusion with what we are teaching (leading to a decrease in retention) while other classes may cause elaboration (leading to an increase in retention). Younger students in particular may have differences in the quality of help they get from their parents. And we haven’t even begun to talk about differences in teachers.’ This really does highlight that carrying out research is complex in itself and even more so in a classroom environment. I have been guilty of not realising the sheer volume of time, effort, design, considerations and processes that take place for each research study and experiment to take place and reach publication.

			There are some reservations towards academic research within the teaching community. One reason could be the conditions in which the research is carried out which vary significantly to our own classroom context. It is important academic researchers recognise key differences but educators should also appreciate and understand the reasons why a controlled environment is often much easier to conduct research in. Nebel summarises this well, ‘In short, applied research is hard. All of these variables mean that any given manipulation is considerably less likely to work in the classroom setting than it is in the laboratory (where many of these factors are controlled). Despite the majority of the research conducted in this setting, there have been studies conducted in classroom contexts too and this continues to take place. This includes studies by Carpenter, Pashler and Cepeda (2009) and McDaniel, Wildman and Anderson (2012) amongst many more. 

			Moreira, Pinto, Starling and Jaeger (2019) published ‘Retrieval Practice in Classroom Settings: A Review of Applied Research’ which recognised an overwhelming amount of research, demonstrating that: ‘Typically, practising retrieval yields significantly greater long-term retention of the studied materials than just restudying them’, but noted that in ‘educational settings, however, the format of these tests are often different’. The review summarised the main differences between a laboratory and classroom context. Those differences included: the amount of information students are often required to learn, the motivation to learn and engage with materials2, the way the new content is presented, and ‘more importantly, the differences in the amount of distraction existing in each of these environments.’ This links back to the observations made by Nebel. 

			The main questions posed in the meta-analytic review were the following:

			
					Is the testing effect replicable in educational settings?

					Are there types of tests that are more (or less) beneficial than others in educational contexts?

					Are the potential benefits of retrieval practice more prominent to specific age ranges in educational settings?

					Does retrieval practice remain beneficial when compared to ‘stronger’ control conditions in the classroom?

					Does corrective feedback enhance the benefits of retrieval practice in classroom settings?

					Based on the answers for the questions above, is the current applied literature substantial enough to instil the recommendation of retrieval practice in school environments?

			

			The review also stated ‘even though retrieval practice emerges as a promising strategy to improve learning in classroom environments, there is not enough evidence available at this moment to determine whether it is as beneficial as alternative learning activities frequently adopted in classroom settings.’ This quote must be read carefully. It’s not suggesting teachers should not use retrieval practice, the conclusion that follows is very encouraging and positive in terms of retrieval in the classroom, but this article is pointing out that further research is required (in terms of the questions posed and the success and impact of the testing effect) in classroom environments, rather than laboratory conditions. The review also commented ‘an important question for both laboratory and classroom research, is whether these different types of tests are differently effective in eliciting testing effects.’ 

			The conclusion of the research review stated: ‘The reviewed articles show that testing effects can be in general successfully reproduced in classroom settings, with typical classroom materials and although considerable work should be done to elucidate these issues, the reviewed studies show that retrieval practice in the form of multiple-choice and fill-in-the-gaps tests are a promising learning strategy to be used in classroom settings.’ More research and review regarding the questions asked is required and no doubt further study into retrieval practice in classroom settings would certainly be welcomed and prove to be useful. 

			
The pre-questioning effect?

			We know retrieval practice focuses on testing students on material they have already learned and that it is better to do so once some time has passed and forgetting has occurred to make it more effortful and effective. There have been various studies and experiments carried out to investigate if giving students pre-questions (questions about lesson content before they have been exposed to that material) supports learning. Based on the various studies I have encountered, the results replicated are generally similar, suggesting students that have answered pre-questions prior to material who then answer the same questions after exposure to the material, will perform better than those students who did not receive the questions beforehand. Bjork and Bjork (2012) have studied the pre-questioning effect and concluded pretests appear to be beneficial for subsequent learning. This has very powerful and important implications for the classroom as it suggests giving students pre-questions will enhance memory and learning. 

			The main type of experiment carried out with pre-questioning tends to focus on students randomly allocated to two different groups: a pre-question group and a control group. Research has been undertaken with various forms of questioning from open-ended free recall and fill in the blanks but mainly multiple-choice questions. The pre-question group will be asked a set of questions in advance and will then be asked the same pre-questions in addition to new questions after engaging with the study material. The control group will not see the questions before the lesson but will answer all of the questions afterwards. Some studies have included a post-question group, where they have only been asked questions after a period of time has passed instead of before or immediately after the lesson material has been delivered. 

			Carpenter, Rahman and Perkins (2017) wanted to investigate if the previous research findings from laboratories around pre questions would be replicated when using pre-questions in a classroom setting. The abstract stated that ‘results from this experiment showed that within the pre-questioned group students did better on pre-questioned material than on non-pre-questioned material, replicating various findings on the effects of pre-questions. Additionally, there was no difference in the learning of non-pre-questioned material between the pre-question group and control group. On a delayed retention test students (both in the pre question and control group) did better on questions they saw before (on the end of class quiz) compared to questions they did not see before.’ It was a compelling read and this paper would encourage us as teachers to promote the use of pre-questions in our lessons. 
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