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SUPPORT FOR TOOLS FOR TEACHERS






Tools for Teachers is a rare gift. Brimming with practical examples, and beautifully organised for time-poor teachers, this book offers important insights on the core aspects of teaching that really matter. Teachers around the globe will adore this, because it respects their time and the complexity of their work. Ollie Lovell – you are a national treasure.


Bron Ryrie Jones, Instructional Coach, Docklands Primary School


Over the years, I have become convinced that opportunity cost is the single most important idea in the improvement of education; each hour that teachers spend doing one thing is an hour they don’t have to spend on something else. We normally think of this in terms of the time spent teaching, but it applies just as strongly to teacher professional development, and that is why Tools for Teachers is such a valuable resource. You could spend over a hundred hours listening to the wonderful conversations that Oliver Lovell has had with the dozens of education luminaries who have visited the Education Research Reading Room over the last five years. Or you could, instead, just read Tools for Teachers with its brilliant synthesis of the ideas Oliver’s guests have shared. No matter how long you have been engaged in education, I am sure that you will find important, surprising, and useful insights into teaching, class management, curriculum and leadership in this book. Anyone who is seriously interested in understanding how to use educational research to improve what happens in schools and colleges needs to read this book.


Dylan Wiliam, Emeritus Professor of Educational Assessment, University College London


When I listened to Andrew Martin being interviewed on the ERRR podcast back in 2017, I was both captivated and worried. Captivated because this was the single best piece of media I had consumed about load reduction (and I had consumed a lot), and worried because the Aussie bloke asking the questions was a much better interviewer than me.


Over the last five years, Ollie has (somewhat annoyingly!) gone from strength to strength. The research and preparation he undertakes for each podcast episode are unparalleled. Combine this with Ollie’s passion for education, genuine interest in his guests, and charming interview style, and the monthly dose of auditory gold that is the ERRR podcast is the result. For example, if you have any interest at all in maths teaching, leading a department, or classroom culture, stop reading this now and check out the Sammy Kempner episode – genuinely the best episode of any podcast I listened to in 2021.


I have learned so much from Ollie over the years, and it is amazing to see the key ideas for the podcast distilled, explained, and organised in this wonderful book. Perhaps the highest compliment I can pay is where I have placed the book on my bookshelf: sandwiched between Doug Lemov’s Teach Like a Champion 3.0 and Tim Ferris’s Tools of Titans. Whatever your teaching phase, subject, or experience, there is plenty in here for you.


Craig Barton, Host of the Mr Barton Maths Podcast
and author of How I Wish I’d Taught Maths


The way that Tools for Teachers deals with regulation and relationships and delves into the complexities of teaching children with learning and behavioural difficulties will assist both experienced and new teachers to develop ways of thinking about children who have been affected by abuse and neglect in their early lives. Lovell presents this material in a very accessible way, which is no mean feat, as the theories he has drawn from, namely trauma theory and attachment theory, can be very complex and difficult to absorb. This is a great chapter that will provide much benefit for that ‘difficult to reach’ 5% of students who do not respond to usual teaching methods.


Laurel Downey, Expert in childhood trauma and 
CEO of Catalyst child and family services


Ollie is like a distiller of very fine whisky. He takes the highest quality ingredients in an area of education, and selects which elements to focus on to bring about a highly palatable blend. It’s always a pleasure and a journey of enlightenment to read or listen to what Ollie has learned and this book is no exception. I can’t think of an educator whose practice wouldn’t be enhanced by this book.


Lyn Stone, Educational linguist/Literacy consultant, 
Lifelong Literacy


It’s like putting on the brain of a modern edu-polymath.


Peps Mccrea, Dean at Ambition Institute


In this book, Ollie Lovell’s ERRR podcasts – a treasure trove of expert reflections, practical tips, tried and tested strategies, and helpful models – are brought together in themed chapters to inspire all educators, from early years teachers to seasoned veterans. Ollie talks his readers through each essential element (be it direct instruction, relationship building, managing behaviour or motivating students) clearly and logically, building up our understanding sequentially as all great teachers do. Tools for Teachers is an essential guide for anyone who strives to become the best educator they can be.


Rachel Macfarlane, Director of Education Services, Herts for Learning Ltd and author of Obstetrics for Schools


In my five years as Director of Catholic education leading a system of 56 schools, more than 22,000 students, and over 3,000 staff, I have spent countless hours searching out the best work on approaching learning and teaching and school improvement. The Education Research Reading Room is genuinely the best educational podcast available. I have found the insights invaluable in shaping the educational direction of our system. This book distils the best insights from ERRR in a digestible and clear way. This is a book that I am sure every teacher would benefit from and I hope every teacher in my own system reads closely to build detailed knowledge of how students learn and how we can efficiently and effectively respond to the learning needs of our students through our teaching.


Ross Fox, Director of Catholic Education, 
Archdiocese of Canberra & Goulburn
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FOREWORD






‘What truly matters is teacher expertise.’ John Hattie, ERRR #018


‘Engagement is when you engage the theory of action that drives the practices you want to improve; that means it’s revealed, it’s discussed, it’s evaluated and everybody knows what it is that they have done or not done collectively that produces those results.’ Viviane Robinson, ERRR #028


‘Hello listeners and lovers of learning and welcome to the Education Research Reading Room, the podcast that brings you into the discussion with inspiring educators and education researchers. I’m Ollie Lovell, and it’s a pleasure to be your host in the ERRR. I’ll start today by acknowledging the Woiwurrung and Boonwurrung people of the Kulin Nation, on whose lands this podcast was recorded, pay my respects to elders past and present and acknowledge that colonisation and dispossession are ongoing processes.’ Ollie Lovell – at the start of every ERRR episode


Those three quotes capture something of the spirit of Ollie Lovell’s magnificent podcast, the Education Research Reading Room, that has informed a great deal of this excellent book, Tools for Teachers. Ollie epitomises so much of what makes teaching such a great profession to be in right now. He engages with the world of education and the business of teaching with a real sense of purpose; a sincere commitment to his students and to the value of education to students everywhere. He brings extraordinary energy, integrity, and enthusiasm to his earnest explorations of ideas with teachers and researchers from around the world. He asks questions; he probes; he seeks a deeper understanding. And then he shares; he promotes the ideas that cut through from research to the classroom and back the other way, communicating with clarity and passion through his writing and broadcasting, harnessing the power of social media to reach thousands of readers and listeners.


I first encountered Ollie Lovell via Twitter, where he was sharing his superb curation of blogs and ideas via his Teacher Ollie’s Takeaways blog posts. I was immediately impressed by the scope of his recommendations and how relevant they were to teaching in the UK – and everywhere. Here was someone deeply engaged with ideas and people in that important space where education research and teaching practice intersect. In particular, I was first drawn to Ollie’s reports of his discussions with John Sweller about cognitive load theory (CLT) and related ideas such as goal-free problems and element interactivity. Later, when we began to put together the In Action book series, Ollie was the obvious and immediate choice for someone to write about CLT and he did a magnificent job.


Ollie’s first book, Sweller’s Cognitive Load Theory in Action, is an archetype of the genre: a teacher–practitioner engaging with research concepts and bringing them to life in a practical, concise, and accessible manner, shedding light on theoretical research-informed ideas through the experience of applying the ideas in real situations. However, one critical theme in our author–editor discussions was to be more explicit about showing where Ollie had started to shape the original ideas into something that was very firmly of his own making. For example, Ollie had distilled the wide-ranging complexity of cognitive load theory into five core ideas – neatly represented as the ABCDE of CLT. The capacity to see research ideas from an end-user’s perspective with enough clarity to filter out the key concepts and present them for others to engage with can only come from someone with the depth of experience, firmly rooted in classroom practice, that Ollie has. This is why the teacher–researcher intersection is so vital.


It now seems to me that Ollie has always been on a journey towards this book that you now hold in your hands, Tools for Teachers. It’s the natural and inevitable culmination of all he has gathered and gleaned so far, through all his explorations and enquires, from all his own classrooms and conversations. Although at one level it’s a joyful and fascinating account of all he has learned from his ERRR guests, Ollie’s determination to make it more directly a practical aid for teachers has shaped the book’s structure from the start. Once again, he has taken ideas that originate from multiple sources to synthesise his own models. In this fabulous book you will be introduced to the most stripped-back, direct summary of instructional teaching you will ever find, PIC: Plan, Instruct, Check for Understanding. From that simple exoskeleton all the richness of a complex classroom hangs, with multiple ideas interacting in a mutually reinforcing way. The visual end-of-chapter summaries show clearly how a wide sweep of ideas interact, illustrating the ever-present tension between seeking clarity and simplicity whilst embracing complexity in the subtle interplay of multiple factors in a learning process. Packed with curriculum examples, the book really is a joy to read and I’m certain that teachers everywhere will find this a go-to resource to support their practice. It’s rare to read anything that explores the details of teaching in the way that Ollie captures here, weaving ideas together so that the complexity of it makes sense and feels manageable.


In the book’s later sections, which move beyond classroom teaching, Ollie also explores wider themes around education, locating pedagogical concerns in the context of our curriculum choices and our ideas about the purpose of education. He then introduces us to the Three M’s of Leadership: Mission, Mindset, and Management. Again, the clarity of this framework is brilliant. Drawing on the wisdom of his ERRR guests and his own insights, Ollie sets out an excellent set of ideas for school leaders, particularly in relation to how they support the core business of developing teacher expertise which, to return to Hattie, is what truly matters.


It’s been exciting to follow Ollie’s star as it rises and I’m certain that this book will leave its readers feeling as inspired and enlightened as I have been. Most importantly, this means that a lot more students around the world will be taught in ways that will support them to develop the knowledge and understanding they need to explore the world of ideas with real confidence. That’s the ultimate goal and that’s the spirit in which Ollie always approaches his work.


Tom Sherrington, author and consultant






















INTRODUCTION






In late January of 2017, with sweaty palms and a genuine worry that nobody would ever listen, I pressed ‘publish’ on the first episode of the Education Research Reading Room (ERRR) podcast. This simple act set in motion a learning trajectory that I could never have imagined. Over the past five years since that first episode, I have had unparalleled access to the world’s best teachers, educators, and education researchers, and had the opportunity to grill them, often for several hours at a time, about the nitty-gritty of what it is that they do to educate and support students.


It is not an exaggeration to say that these 60 conversations, and the more than 20 hours of preparation, reading, research, and reflection that I have done before and after each of these discussions, have been the best professional development that I could have possibly imagined. The guests of the ERRR podcast have shaped and changed me for the better, both as an educator and as a person.


But it isn’t just me that they’ve shaped; they have also shaped listeners of the ERRR. From the more than half a million downloads the podcast has received over the years, I get emails from teachers and leaders on a weekly basis sharing how the wisdom of the ERRR’s guests has improved their practice, whether it’s helping them to motivate their students, provide clearer instruction, or manage behaviour in their classroom, and much more.


There are some big success stories too. Perhaps the single biggest change directly attributable to the podcast that I’m aware of is the evidence-informed approach that Catholic Education in the Archdiocese of Canberra & Goulburn (CECG) is currently taking to instructional practice and literacy instruction right across their system.


Back in 2018, Director of CECG, Ross Fox, listened to episode 24 of the ERRR podcast with Lorraine Hammond. Within that episode, Lorraine spoke about instructional coaching and her approach to Explicit Direct Instruction of literacy that was having a phenomenal impact in schools right across the country, including up in Western Australia’s remote Kimberley (work for which Lorraine has since been awarded a Medal of the Order of Australia).


Ross reached out to Lorraine, after which they collaborated as part of the launch and implementation of the Catalyst program, an evidence-informed professional learning program in their system’s 56 schools, improving the education of more than 25,000 students. It’s humbling to consider that the ideas shared through a simple conversation on the ERRR podcast have such power to change lives.


This book is designed to continue and enhance this positive impact of the ERRR podcast. By summarising some of the most valuable and actionable insights from the first five years of the ERRR, I aim to put into your hands the tactics, techniques, and mental models of the world’s best educators.


Given the fact that within these pages you will find ideas from five years of interviews with education leaders, it would be unreasonable to expect any reader to pick it up and be able to apply all of the ideas at once. Instead, it’s best to see Tools for Teachers as just that, a toolbox. Learning to use these tools has been a lifetime’s work for many ERRR guests, and it’s likely to be the same for any reader, as it no doubt will be for me. But having these experts’ tools detailed and described within these pages will hopefully make the task of mastery easier, and clearer. And there’s no better time to start than now.


So let’s get started! Let’s begin to look at these tools, play with them, try them out, and adapt them to fit our own needs and those of our students. It is my hope that you find value in this book from the first page to the last, as well as a good dose of inspiration that flows directly from the ideas and generosity of the masters who have come before.


I always welcome feedback from readers. So please do reach out if you feel that any of the tools and ideas shared have shifted your practice or perspective, or if you have any further questions, comments, thoughts, or reflections. You can get me via Twitter (@ollie_lovell) or email (ollie@ollielovell.com).




Within these pages


Given the volume and diversity of ideas within Tools for Teachers, I would encourage you to use this as a reference text, and therefore to jump straight to whichever topic and chapter you find most draws you in. I have purposefully written each chapter in such a way that it can be read in isolation, as well as fitting into the narrative of the whole book. With that in mind, here are a few brief comments about what you’ll find herein.


There are a handful of key ideas that it’s absolutely imperative for teachers to know. These include how to teach effectively, how to manage a class, and how to motivate students. This is why I have started this book with chapters on Explicit Instruction, Behaviour Management, and Motivation. It is a good idea for all those who teach within a standard classroom setting to start, therefore, at the beginning.


Following this we have Chapter 4 on Regulation and Relationships, which aims to deepen and build upon ideas from the Behaviour Management and Motivation chapters that precede it. These first four chapters form Part 1 of the book, ‘Teach’.


In part two of the book, ‘Lead’, we move beyond the single teacher’s classroom to consider the diversity of claimed Purposes of education (Chapter 5) and different ways to think about how to structure a school’s Curriculum (Chapter 6). Chapter 7 shares a three-part Leadership model, focussing on mission, mindset, and management. These chapters aim to help the reader zoom out and see how the bigger ideas of purpose, curriculum, and leadership link to what goes on in the classroom, as well as introducing some practical frameworks for understanding education’s purpose, leadership and curriculum design.


In the book’s final section, ‘Learn’, Chapter 8 supports us to maintain perspective, read for detail, and read with an open mind when Reading and evaluating education research.


So, without further ado, let’s jump straight into Part 1, of Tools for Teachers.
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CHAPTER 1



EXPLICIT INSTRUCTION









[image: Flow chart shows the knowledge map for the chapter titled “EXPLICIT INSTRUCTION”.]




This is a knowledge map for this chapter. Refer back to it as you read through this chapter to help you organise the ideas that you’re learning in a coherent schema. Also see the completed knowledge map on pages 78 and 79 to see how all of the ideas in this chapter fit together.





Arguably, the foremost role of a teacher is to support students’ academic success. And when it comes to supporting academic success on standard measures, high quality explicit instruction is arguably the most valuable tool in the teacher’s arsenal. This is why I’ve worked hard to interview and explore the work of many of the world’s leaders on explicit instruction over the past five years.1


In this chapter I present a model of explicit instruction that I have synthesised from these world experts, as well as many years of experimentation, successes, and failures, within my own classroom. The PIC model – Plan, Instruct, Check for Understanding – is a memorable and practical way for teachers to teach, and students to learn, in classrooms. In this chapter, I describe in detail each of the three phases of the PIC model, and provide guidance regarding how to execute each of these three steps with confidence, effectiveness, and efficiency. But first, what is explicit instruction?




WHAT IS EXPLICIT INSTRUCTION?


World-renowned explicit instruction expert Anita Archer – the originator of the phrase, ‘I do, We do, You do’ – provided the following description of explicit instruction in our discussion:2


Everyone who goes in and looks at a teacher teaching knows explicit instruction and not explicit instruction. [With explicit instruction], you look [at the teaching] and say, ‘Oh, it’s structured. Oh, it’s unambiguous. Oh, it’s direct.’ Those kinds of adjectives would be immediately seen. Now the title of the book that I wrote with Charles Hughes on explicit instruction, we call it Explicit Instruction: Instruction that is effective and efficient. Effective, because the biggest idea I would want to get across to all educators is to keep their eye on the outcome, which is learning. So often we get caught up in activities, we get caught up with what seems like a good idea. But we forget the big outcome is what is the content that you’ve chosen? That is learning.


From Anita’s brief description, we can see two key components of explicit instruction: explicit learning goals and explicit instructional methods. These relate to the meaning of the word ‘explicit’ itself. Explicit: fully revealed or expressed without vagueness. During explicit instruction, neither what students are expected to learn, nor how they are expected to learn it, is vague or ambiguous.


When it comes to learning goals, the teacher is crystal clear about what they want the students to be capable of by the end of the lesson, and they evaluate every instructional decision with respect to that learning goal. It is also likely that they’ll explicitly share that learning goal with their students. Most of this work is done by the teacher before the lesson, within the plan stage.


On the instructional front, it will be very clear what the students are expected to do at every moment within the lesson, and this direction will come from the teacher. Explicit instruction expert Lorraine Hammond suggests that this usually looks like the teacher proceeding in small steps, checking for student understanding frequently, and achieving active and successful participation. This relates to the instruct and check for understanding phases of explicit instruction.


The learning goals and the instructional methods are the explicit parts of explicit instruction. Below we see how this plays out throughout: Plan, Instruct, Check for understanding.







PLAN


We can think of planning in two different areas: planning the content and planning participation.







Plan the content


In planning the content, we’re effectively planning to help students move from novice, to expert, in a specific area or in relation to some specific information. To do this, we first need to understand how knowledge is structured in the mind of an expert. This gives us an end point so that we clearly understand what we’re trying to scaffold our students towards.








THE KNOWLEDGE STRUCTURE OF EXPERTS



One of the key ways knowledge is structured in the minds of experts is in terms of if–then statements, also referred to as situation → action pairs. In short, experts are able to recognise familiar problem-solving situations, and then automatically select an effective action to take given that situation.


For example, a writer may recognise that they want to build suspense (if), so they shorten their sentences (then). A stockbroker may recognise a pattern in a price chart (if) and execute an appropriate trading algorithm (then). Or a mathematician may see a certain problem (if) and know a procedure that will help them to make progress towards an action (then).3







Planning as if–then statements


We can think of our teaching in terms of the if–then statements that we are trying to establish in our students’ long-term memory. An example from mathematics could be: If you have a right-angled triangle and the lengths of two of the sides, then you can use Pythagoras’ Theorem to calculate the length of the remaining side. In English as a Second Language, we could have: If using more than one adjective to describe a noun, then ensure that they’re in the order: general opinion, specific opinion, size, shape, age, colour, nationality, material.4


Relating to the idea of if–then rules, Sammy Kempner shared his maths department’s approach to teaching core mathematical knowledge at The Totteridge Academy (TTA). At TTA, they use chants to teach if–then knowledge. A chant is a call and response sentence that is started by the teacher and finished by students. Here are some examples shared by Sammy:


















	
Teacher says (if)



	Students respond (then)











	

	Angles in a triangle…



	Coordinates…



	Prime numbers…



	If you do it on one side…



	Perimeter is…





	

	add up to 180 degrees



	x then y



	have exactly two factors



	do it on the other



	the distance around a 2D shape
















By rehearsing these in class to the point of automaticity, Sammy’s department is explicitly planning the if–then knowledge that their students will have quick access to. If students see a triangle, then they’ll know the internal angles add to 180 degrees. If they see the word ‘perimeter’ in a question, then they’ll know that it’s referring to the distance around the 2D shape in question.


This structured approach takes the guesswork out of what students know, and how they are supposed to know it. The result of the TTA maths approach is that the learning growth of their students has been amongst the 10 highest schools in the country for several years now. Such rehearsal fits well in a Daily Review at the start of a lesson (more on Daily Reviews later in this chapter). Only through frequent rehearsal and reinforcement can students reach automaticity.







Planning with bullet-proof definitions


Another useful way to explicitly plan for lessons is to construct bullet-proof definitions. A bullet-proof definition is a simple statement regarding what students are to know by the end of a lesson that they didn’t know at the start. For example, by the end of the introduction to this chapter, I wanted you, the reader, to know that ‘In explicit instruction, what students are expected to learn and how they are expected to learn it is clear and comprehensible to all involved’.


Some more examples include:




	Science lesson learning intention: Identify and communicate sources of experimental error.
Bullet-proof definition: Experimental error is the difference between a measurement and its true value.



	
History lesson learning intention: Analyse the causes of the Cold War.
Bullet-proof definition: Cold War was a period of tense competition (1947–1991) between the United States (US) and the Soviet Union (USSR) without direct war between the two powers.5







You can think of bullet-proof definitions as clear, single-sentence summaries of the big ideas for a lesson, a perfect way to make the content that is being targeted explicit: fully revealed and expressed without vagueness. Constructing one, or even a few, bullet-proof definitions at the start of your planning process is an excellent way to get on the right track for an explicit lesson.







Planning learning intentions


Learning intentions, which in many ways build upon the idea of bullet-proof definitions, focus the mind of students (and the teacher) on exactly what is to be learnt. However, constructing a quality learning intention can often be challenging.


Creators of Explicit Direct Instruction (EDI), John Hollingsworth and Silvia Ybarra, offer a clear way to turn curriculum standards into learning intentions (also known as ‘learning objectives’). During our discussion,6 John suggested taking a standard and drawing a squiggly line under any of the verbs (skills) and circling any of the nouns (concepts to be taught). Here I’ll underline the skills and place the concepts in italics (because of formatting constraints). This is helpful because often curriculum standards contain many separate ideas which need to be separated into many separate learning intentions. Here is an example:




	
Curriculum standard from the Australian curriculum, Science, Year 9:7




	‘Plan, select and use appropriate investigation types, including field work and laboratory experimentation, to collect reliable data; assess risk and address ethical issues associated with these methods.








	
Possible learning intentions that could be constructed from this standard.




	
Compare and contrast data collection within scientific field work and laboratory experimentation




	(this will help learners to select which is most appropriate for a given situation)








	Communicate the risks and ethical issues associated with field work and laboratory experimentation



	
Collect and present data from a laboratory experiment




	(practical)








	
Collect and present data from a field experiment




	(practical)








	
Describe the key stages when planning field and laboratory experiments




	(this helps students to learn to plan)













	
Final assessment task (that brings together all of the learning intentions)




	Students are presented with a scenario or question to answer. They must select whether a laboratory experiment or a field experiment would be more appropriate, justify why, and outline the steps required in order to carry out such an experiment.










Using these resources, the teacher will need to devise a learning intention for this class. For instruction, a full Explicit Direct Instruction (Hollingsworth and Ybarra) learning intention introduction includes the teacher first reading it out, then students chorally reading it, students then telling their partners what the learning intention is (pair–share), then the teacher calling on a student to state the learning intention to the class.


Within the introduction to a lesson, the teacher will follow the learning intention with a comment on the relevance of the current topic, as well as activating prior knowledge. I have included examples of what relevance and activating prior knowledge could look like within the ‘Instruct’ section of this chapter.








Planning knowledge structures



At the basic level, knowledge is stored as if–then structures in the minds of experts. However, this only captures part of the expert’s knowledge structure. At the broader level, these if–then statements are themselves stored in schemas or networks of knowledge that we’d ideally like our students to build into their long-term memories too.


Schemas can be usefully thought of as a collection of single-sentence summaries that result in cohesive and integrated information networks. For example, in Doug Lemov’s Teach Like a Champion 2.0, the first chapter contains some of the following ideas:




	If you want to check for understanding, then you can do so via questioning or observation.



	If you want to increase the reliability and validity of your questioning, then you should reject self-report.8



	If you want to improve the efficiency of your observations, then you should standardise the format.





These ideas are all valuable in isolation. However, in the mind of an expert, they are not stored in isolation; they are stored in an organised structure that guides the expert to an appropriate instructional technique for a given situation. Here’s an example of what this knowledge structure might look like in an expert teacher’s long-term memory, based upon some of the core ideas presented in Chapter 1 of Teach Like a Champion 2.0:








[image: Doug Lemov’s model to check for understanding through questioning or observation.]







Explicitly presenting such a schema to readers or teachers can help them to more clearly see the structures of the expert teacher’s knowledge structure and how all the pieces fit together. This supports the establishment of greater ‘coherence’, an idea explored more in Chapter 6 (Curriculum).


Providing explicitly mapped-out knowledge structures, like these, can help students to see the connections between the bullet-proof definitions, and the learning intentions, that you introduce them to from lesson to lesson. Let me provide another example.


One of the topics that I’ve taught in recent years, and one that many students have particularly struggled with, is modelling financial growth and decay. Students get confused with different types of growth and decay, (e.g. simple (arithmetic) vs compounding (geometric)) and the numerous formulas that are relevant to them. To try to combat this, I constructed the following schema diagram, which makes the relationships between the different ideas in the topic clearer to students, as well as stepping them through the decision-making process to work out which equation to use in a given situation.


This can be done simply by handwriting it on the board, using OneNote, or similar (this is the first iteration that I shared with students):








[image: Handwritten schema of different arithmetic and geometric sequence of equations and the relationships between the different equations.]







Or, it can be written out more formally as follows (this is the current iteration):








[image: Block diagram of various arithmetic and geometric sequence of equations and the relationships between the different equations.]







Explicitly sketching out a schema, introducing it progressively, and giving students opportunities to apply it, can help students build a more coherent knowledge structure.







Planning examples and non-examples


It isn’t sufficient to tell students what they need to learn (such as through learning intentions, bullet-proof definitions, and knowledge schemas); we also need to show them. This highlights the key importance of modelling, often through examples and non-examples, a concept or procedure.


The successful implementation of an example or non-example crucially hinges upon good preparation. Far too often, a teacher will make up an example on the spot, or rely upon textbooks that often provide incomplete, insufficiently explicit, or poorly chosen examples.


To successfully plan your examples (often referred to as ‘I do’), the questions that you do with students (‘We do’) and the questions that they then move on to do during independent practice (‘You do’) requires having a clear picture in mind of how those examples are to be used in class, at what points you will conduct checks for understanding, and what the likely misconceptions are that students will hold. I sketch several such examples later on in this chapter that aim to provide an understanding of how quality explicit instruction of examples and non-examples can look, which can then be used to inform planning of your own lessons.







Revisit and review


One of the most commonly forgotten, but most important parts of content planning, is planning when to revisit a given item of knowledge, or a given skill. Through rigorous self-experimentation, the father of experimental psychology, Herman Ebbinghaus, demonstrated in the late 1800s9 that humans forget in a predictable way. Thus, it should be no surprise to us that without providing opportunities for students to revisit content, they are very likely to forget it.


It is crucial to build into your planning some form of review – ideally daily, weekly, and monthly review – to provide quality opportunities for students to retrieve, and be reminded of, key content and skills. Reviews can be as simple as one question from last lesson, one question from last week, and one question from last month, or can be more complex, utilising well-structured and planned slideshows, or learning technology such as Anki, Podsie, or Carousel10 to strategically embed core knowledge into students’ long-term memory.


As I reflect upon the schools, especially primary schools, that I have visited and that are having the biggest impacts on student learning, one common factor is high quality Daily Reviews. Daily Reviews are carefully planned, fast-paced reviews of prior content with the explicit aim of scaffolding students towards automaticity of foundational skills. To identify the content to include within your daily reviews, simply ask, ‘What would it be good for my students to know automatically and off by heart for success in this subject?’


For primary literacy, this could include things like phonemes, high frequency irregular words (like, does, said, you, want, from, was, the), vocabulary, identifying sentence fragments, and appositives. For primary maths it could include times tables, skip counting, adding and subtracting fractions, subitising, and vertical addition and subtraction. This is also a great place to embed practice of the ‘chants’ that we learnt about in the ‘Plan the knowledge’ section at the start of this chapter, in addition to short questions that give students opportunities to apply the skills associated with each chant in a targeted and time-efficient way.


…


Once we’ve explicitly planned the content through constructing if–then statements, chants, bullet-proof definitions, or schemas, and planned when to revisit core content,11 we’re ready to begin explicitly planning the participation.








Plan the participation


To prepare for effective and efficient instruction it can be useful to do initial groundwork to establish three things: an attentional cue, engagement norms, and a culture of error.








An attentional cue12



How many times have you asked for the class’s attention, only to be left waiting as students seemingly haven’t noticed, or don’t at all seem to care? We’ve all tried different approaches such as:




	‘I’m counting down… Five, four, three, two, one.’



	‘I’ll keep you in at the end of class if we don’t settle quickly.’



	Or the more productive ‘positive narration’: ‘I can see that Harry’s ready. Mark’s eyes are this way and looking. I’m waiting for two now. Justine’s ready to roll. One more… And we’re there.’





But what if we use a simple cue and have our students’ attention within a very short time period, something like five seconds? This is the idea of an attentional cue. It’s a process, often call and response, that we train our students in to ensure that we can have their full attention very quickly.


Attentional cues can take many forms. Here are some examples:


















	Teacher says


	Students say











	

	Waterfall



	One, two



	
Founded in…


 




	
In our class…


 




	Dodgers, Dodgers



	(Teacher raises hand)





	

	Shhhhhhh



	Eyes on you



	Eighty Two (School’s founding year. I’ve used this with older students)



	Prepared, Polite, Productive (emphasising behavioural expectations)



	Go, Go, Go (or something else from a school team chant or similar)



	(Students raise their hands in response and stop talking)
















As with any engagement norm (see the next section), your attentional cue should be established explicitly, and should be practised at the outset. Here’s how this could go:


T: So that we’ve got maximum time for learning in our class, it’s important that I have a quick way to get your attention. So, whenever I call out, ‘One, two’ in our class, I want you to all reply, ‘Eyes on you’ in a confident voice, then immediately stop talking. Ready? One, two.


S: Eyes on you


T: Great, let’s do it again. One, two.


S: Eyes on you.


T: Excellent. Now, I want you to talk with your partner in your library voice for about 20 seconds, and as soon as you hear me say, ‘One, two’ you should immediately say, ‘Eyes on you,’ stop talking, and look at me. Ready? Go…


After some time of students talking


T: One, two.


S: Eyes on you.


(Then repeat twice, once with ‘inside voice’ talking and finally with ‘outside voice’ talking)


Once an attentional cue has been established, it must be reinforced to keep it fresh. It’s great to use at the end of any ‘turn and talk’ or ‘pair–share’. It’s also worth practising it before going into a pair–share if it’s been a while since it was last used.







Engagement norms


Engagement Norms is a term from John Hollingsworth and Silvia Ybarra’s Explicit Direct Instruction, or EDI. They’re a set of tools that a teacher develops in order to keep students engaged and learning and actively participating. It includes things like, ‘pronounce with me’, ‘track with me’, ‘pair–share’, and ‘mini-whiteboards’ (attentional cue from above is also an example of an engagement norm). Below is a brief description of the engagement norms from Explicit Direct Instruction. Each needs to be introduced in a similar manner to the attentional cue example given above:




	
Pronounce with me




	
Model the pronunciation of hard words. For example:




	Teacher: ‘Pronounce with me, Perimeter’



	S: ‘Perimeter’



	T: Again, ‘Perimeter’



	S: ‘Perimeter’













	
Track with me




	Have students actively point at the board and track with their fingers what they’re reading.



	Alternative idea: During whole class reading, students at Michaela Community School use a ruler to show which line they’re up to in their text (a good option if students are reading from books or printouts in front of them rather than from on the board).








	
Read with me (Meaning: read along in unison with me)




	
Three options




	Fully tracked: Teacher reads, students all read chorally



	Pronounce the hard words: Teacher pronounces hard words, whole class reads together



	Whole class reads together








	Read with me is often used to read out a learning intention within Explicit Direct Instruction (EDI)








	
Gesture with me




	Often adding an action to an activity can help to encode the memory of a concept more effectively. Used similarly to ‘pronounce with me’.








	
Whiteboard




	With whiteboards (often called ‘mini-whiteboards’, ‘show me boards’ or ‘response cards’13), each student has their own mini-whiteboard and uses it to respond to simple questions (e.g. multiple-choice, quick answers that require a single number or fewer than five or so letters). I like to get students to ‘Hover’ their whiteboard once they’ve written an answer – ‘Hovering now, answer side down so that I can see you’re ready’ – then ask younger students to ‘Chin it’ (hold their board under their chins) or older students to ‘Show me’ once the whole class is hovering. This also gives great opportunities to ‘warm call’, i.e. pick a student with a good or correct answer and ask them to share it or explain it to the class.








	
Pair–share




	Pair–share is when the teacher gives students a brief opportunity to speak with a partner about the question or topic at hand.



	EDI suggests that pair–share should be used EVERY time a question is asked by the teacher.



	My favourite time to use pair–share, modelled after Eric Mazur’s ‘Peer Instruction’ method, is after I’ve checked for understanding using whiteboards and seen that about 50% of the class is correct. When this happens, run a pair–share, bring students back with the attentional cue, then run a check for understanding on whiteboards again to see who has changed their answer. Hopefully you’re now at 80% or more correct within the class. Cold call on a student who changed their answer and ask them to explain to the class why they did so.



	It’s important to note that outside of EDI, pair–share is often called think–pair–share. This is an important distinction, because the ‘think’ phase is crucial. This is the phase in which students independently retrieve the information, and therefore benefit from the retrieval effect. So ensure that sufficient time is allocated to independent thinking and retrieval prior to students discussing with their partner, or the class.14








	
Complete Sentences




	Encouraging students to answer in complete sentences is an excellent method for reinforcing the academic vocabulary that you are teaching, as well as the concept. It also has the promise of increasing student confidence. In the beginning, and for struggling learners, write out the sentence stem on the board. Eventually, students should be able to construct the sentence stem from the question.



	
Example. Teacher: Which of these numbers is a prime number and why?




	Sentence stem (written on board): ___ is a prime number because ___



	Student says: Seven is a prime number because it has exactly two factors.15















As mentioned, the key with any engagement norm is to explicitly introduce them (including an explanation of why you’re doing it), and reinforce them over time.


…


Once we’ve planned the content, and planned the participation, we’re ready for instruction.







INSTRUCT


We can think of instruction in three distinct phases – Introduction, I do, We do – which are then followed by independent practice (You do). This section sketches out how to tackle Introduction, I do, and We do.







Introduce


The introduction to a topic often contains three key stages: learning intention, relevance, activating prior knowledge. We have already considered planning learning intentions in the prior section. Therefore, here I focus on how to touch upon relevance within your instruction, as well as how to activate prior knowledge.







Relevance


The relevance of an idea or topic should be kept quick and sharp, and definitely under 30 seconds (a few brief sentences). This is a good opportunity to highlight the importance of the topic, and can also be a good time to foreshadow the effort that will be required to tackle it. Here is an example:


















	Image


	Teacher Says











	


[image: Richter magnitude scale shows the measure of the strength of earthquakes, with Richter magnitude marked on y-axis and frequency on the x-axis.]





	
Relevance: Today we’re looking at logarithms. Logarithms are useful when dealing with ranges of numbers that are very large. For example, when measuring the strength of an earthquake, we use a logarithmic scale because weak earthquakes are very weak, but strong earthquakes are very, very strong.*


Effort: Logarithms can be tricky for students at first, so today’s lesson will take significant effort, but I’m confident that careful listening and careful practice will lead you to success. Let’s get started.











*Whilst the Richter scale is referenced here, and news media often still refers to the Richter scale, the vast majority of seismological authorities use other scales today.





At just over 80 words, this introduction should take less than 30 seconds at average speaking speed.


The EDI approach suggests addressing relevance at the end of the lesson, but I have personally found it helpful to foreground the relevance, as it helps students to see the value of the task (more on the importance of value in Chapter 3 on Motivation).







Activate prior knowledge


Once the learning intention is established and shared with students,16 and relevance is highlighted, the next step is activating prior knowledge.


There are two main ways to activate prior knowledge: via a universal or shared experience, or a sub-skill review.


Example: Prompt students to recall a universal experience:17


Lesson focus: Describe the Government of the Roman Republic


Activating prior knowledge questions: How did we come up with the classroom rules? Have you ever come up with the rules differently in another class?


These questions relate the current topic of study – government – to something that students are already familiar with – classroom rules – and act as an anchor for their new learning, as well as providing a personal grounding for them to which to relate the lesson’s information.


Example: Generate a shared experience:


Lesson focus: Identify and Communicate Sources of Experimental Error


Activating prior knowledge activity:


Teacher: Let’s collect some data. We are running an experiment, and I need to know the time that we’re starting it. Everyone look at the clock in the room, or on your own watch, and write down the exact time (to the second if you can) on your mini-whiteboard when I say, ‘Go’. Ready, set, go.


Break


T: Hovering, and now… chin it!


What you should see is a range of answers from students. Highlight this with something like:


T: Isn’t it interesting that we have such a range of answers from a simple activity like recording the time? Even though we checked the time at the same time, many of us got different answers! The difference between your answers and the true time that you recorded them is known as ‘experimental error’, and we always need to account for this error whenever we’re doing an experiment. Today we’re going to learn how to do this.


Example: Activate prior knowledge via a sub-skill review:


Sub-skill review simply means giving students practice with a skill that is a prerequisite to the content that’s about to be taught. For example, you could review the locations of some countries on a map prior to talking about a war involving those countries, you could have students practise identifying different tenses in Spanish prior to a lesson on verb conjugation based upon tenses, or you could have them review the notes on a piano keyboard prior to teaching basic chords.


Depending upon how you and your school structure your instruction, this sub-skill review could be done just before the new content to be taught or it could be part of a structured Daily Review during the usual time that you have allocated for such a review.







I do


Following an introduction, ‘I do’ is the phase during which the teacher models to students what it is that they will soon have an opportunity to learn or do. This is perhaps the key instructional phase that makes explicit instruction explicit. The teacher demonstrates the full process (or a segment of the process) from start to finish to give students a clear picture of what success looks like. Four valuable things to keep in mind whilst planning or carrying out an ‘I do’ are as follows: model the thinking process, provide non-examples based upon critical attributes, provide templates, and avoid transience.







Model the thinking process


Earlier we considered how, in the planning phase, it’s valuable to consider the knowledge structures that we are trying to support our students to acquire. For example, when considering whether or not it is appropriate to use Pythagoras’ Theorem to find the unknown side of a right-angled triangle, the knowledge structure for students to master may look as follows:








[image: Flowchart titled “knowledge tree structure for an expert using Pythagoras’ theorem” on the topic “Is it a right-angled triangle?”]




Knowledge tree structure for an expert using Pythagoras’ Theorem





The job of the teacher is to teach in such a way that students end up with a replica of this knowledge structure in their long-term memory. They do this by modelling their own thought process. However, this likely can’t all be done at once. When the complexity of the to-be-learnt information is too great, it’s often useful to segment that information into smaller chunks. For example, an introduction to Pythagoras’ Theorem could just focus on the top three layers of this decision tree – that is, working out if Pythagoras’ Theorem can be used, but leaving out the ‘how’ until later.


Here’s how this could look for a teacher running an ‘I do’ regarding how to determine whether or not Pythagoras’ Theorem is appropriate:


Teacher: ‘In this section of the lesson, we are learning when it’s appropriate to use Pythagoras’ Theorem. Here’s how we know.’


Writes on board then has whole class read out chorally:


If you have a right-angled triangle and you have the lengths of two of the sides, then you can use Pythagoras’ Theorem to calculate the length of the remaining side.


T: ‘Let me show you what this means. Look at this triangle and question.’


Draws on board:


Can Pythagoras’ Theorem be used to find the unknown side for this triangle?






[image: A right-angled triangle with height marked as 6 and the base value as 8.]







T: ‘We know that (traces finger along words that were previously written whilst reading, emphasising the critical attributes) if you have a right-angled triangle and you have the lengths of two of the sides, then you can use Pythagoras’ Theorem to calculate the length of the remaining side. So, I need to ask myself two questions.


First, I ask myself, is this a right-angled triangle?


Yes, I know that it’s a right-angled triangle; it has this square in the corner that tells us that that corner has an angle of 90 degrees (writes ‘90°’ next to the 90 degrees symbol)


Second, I ask myself, do I have two of the sides?


Yes, I have two side lengths, 6 and 8.


Therefore, I know I can use Pythagoras’ Theorem to find the missing side. Now let’s do one together.


In this vignette, the teacher has stepped their students through the decision tree that they themselves use to determine whether or not Pythagoras’ Theorem is applicable. This is then reinforced throughout the ‘We do’ section.18


(Also note how the teacher flags, ‘I ask myself’. This is to prevent students from calling out the answer by making it clear that it’s a rhetorical question.)


A similar ‘I do’ in primary school could look as follows:


Teacher: We’re now going to add adjectives to make our sentences more interesting and add information for the reader. Adjectives describe nouns. (Teacher to write ‘Adjectives describe nouns’ on the board, or have it in a slide.)


Consider this sentence (writes on board):


There is a dog.


To add an adjective, first I need to identify the noun. A noun is the name of a person, place, thing, or animal, like dog. So here, the noun is dog.


I need adjectives for dog. Remember, adjectives describe nouns (points to the board) and dog is the noun.


I am thinking of brown, a colour to describe a dog. I am thinking of tiny, another word that describes the size of a dog. Can you think of another adjective to describe a dog?19








Provide non-examples based upon critical attributes


We all know that it’s important to provide examples, but often we overlook non-examples for our students. However, non-examples are absolutely critical to learning. Why? Because they demonstrate to our students the ‘boundary conditions’ (limitations) of the knowledge and skills that we are teaching them. Said another way, examples demonstrate to students where the knowledge and skills that we’re teaching them can be applied; non-examples show them where they can’t.


But how is it that we can generate non-examples and what makes a good one? Anita Archer suggests that we should use the critical attributes of an if–then statement to design our non-examples. Let me give you two examples to make this a little clearer.


A simple example, offered by Dylan Wiliam, relates to teaching students what is and isn’t a bird. By highlighting core critical attributes of a bird – that they are warm-blooded vertebrates with feathers, a beak, and wings – teachers are then well placed to discuss with students examples and non-examples. By providing the non-example of a bat, and highlighting that it doesn’t align with at least two of the critical attributes (i.e. doesn’t have a beak and doesn’t lay eggs), students come to a fuller understanding of the definition of a bird.


From mathematics, we can consider again the if–then statement from above: ‘If you have a right-angled triangle and if you have the lengths of two of the sides, then you can use Pythagoras’ Theorem to calculate the length of the remaining side.’ We have two critical attributes, or conditions, for us to know that Pythagoras’ Theorem can be used.


These critical attributes are underlined above: the first is that the triangle must be right angled, and the second is that we must already have the lengths of two sides. Thus, we could construct an example and two non-examples based upon this. In the example, all critical attributes (pre-conditions) are satisfied. In each of our two non-examples, one of the critical pre-conditions is violated, as demonstrated on the next page:


For which of the following triangles would it be appropriate to use Pythagoras’ Theorem? Provide reasons for your answer in each case.






[image: 6 triangular images with different height and base values.]







Below are example answers for each triangle:




	Yes, Pythagoras can be used, because it is a right-angled triangle and we have the lengths of two sides.



	No, Pythagoras can’t be used because it isn’t a right-angled triangle.



	No, Pythagoras can’t be used because we only have the length of one side.



	No, Pythagoras can’t be used because we aren’t sure that it’s a right-angled triangle.



	No, Pythagoras can’t be used because we only have the length of one side.



	Yes, Pythagoras can be used, because it is a right-angled triangle, and we have the lengths of two sides.






Non-examples show students the dead ends in our decision tree (see the diagram on the next page), help them to answer the question, ‘Can I apply this knowledge or process to this new situation?’ and are best introduced in either the ‘I do’ or the ‘We do’ phase.








[image: Flowchart titled “Non-examples target the dead ends of a decision tree” on the topic “Is it a right-angled triangle?”.]




Non-examples target the dead ends of a decision tree










Provide templates


The use of templates acknowledges that students often aren’t able to perform at the level of an expert from the outset, but that exceptional work can be produced if adequate support is provided. Just as scripts are helpful for teachers as they first learn to master behaviour management (see the next chapter), so are scripts and templates valuable for novice students. Below are both a secondary and a primary level example of this:


Secondary Example: Writing the title of a science report


For example, when students are learning to write a science report, they may not know how to write an appropriate title. In such a case, the following templates and examples could be provided:




An appropriate title states the question that you’re trying to answer. The question will detail that you are trying to determine the impact that your independent variable has on your dependent variable. In this way, the sentence will usually take the general form:


How does (independent variable) (relational word) (dependent variable)? ← A template


For example, one independent variable may be ‘mass’, a relational word could be ‘impact’, and your dependent variable could be ‘friction’. Put together, this would form the question: ‘How does mass impact friction?’ It is also important to add context to your question, such as ‘How does the mass of a wooden block impact friction on an inclined plane?’


Some good examples of relational words you could use are: ‘influence’, ‘impact’, ‘affect’, ‘change’, or ‘determine’.


Here are some examples of good experimental titles; some are harder than others. A slash ‘/’ indicates you could select from the options offered on either side of the slash. Independent variables are underlined, dependent variables are in italics, and relational words are bold.




	How does release angle/projectile mass impact the range/flight time/height of a catapult?



	How does displacement/projectile mass/spring constant influence the range/flight time/height of a slingshot projectile?



	How does spring constant affect a spring’s period of oscillation?



	How does mass/release height change the period of a pendulum/range of an object struck by a pendulum?



	How does mass determine the rate of descent of a parachute?



	How does rate of descent/travel time/frictional force depend upon slope angle/height/object surface area of a sliding object?








Primary Example: Using new words in the context of a writing prompt20


Imagine you have just taught the class two new words: colossal and vicious. You have provided them with clear, student-friendly definitions (Colossal: really, really big | Vicious: mean and dangerous), illustrated these definitions with many examples and non-examples, and checked for understanding throughout. Now you’d like students to put these new words into practice in response to a writing prompt.


The writing prompt is a GIF21 of a massive shark jumping out of the water and seizing a seal in its mouth.


Your writing prompt could look as follows (note the inclusion of target vocabulary from previous lessons on the right hand side). The use of colour (which is seen as different shades in the black and white print of this book) makes explicit the components of a compound sentence and this writing activity provides an opportunity to put the new vocabulary to use.






[image: Clip from a 4-lined notebook with an image of a shark on right side and its attributes written below, such as “vicious, colossal, petrifying, razor-sharp, savage, and monstrous.”]







If your students are used to writing to a formula like this (When, who what it did, co-ordinating conjunction who what it did), model one example and then they can complete the task independently by following the prompts.


A good example of a teacher worked example, or a quality student response, could be:


At dusk, an unsuspecting seal played in the waves, so a vicious predator suddenly attacked.


If your students are not familiar with such a sentence-writing formula, the following grid could be used to clarify it for them, and could be used to construct some examples together.








[image: Compound Sentence]







This way, your weakest students will have a model to follow and everyone will be reminded of how to construct a compound sentence and be closer to committing this to long-term memory.


Remember, explicit instruction is about making things explicit. By providing templates that clearly map out for students exactly what success looks like, and exactly how to get there, we give them the best shot at improvement, achievement, and confidence.


…


A quick note on differentiation. Differentiation is often thought of in terms of providing tasks of differing levels of difficulty to students of differing achievement levels. However, the outcome of such an approach is that some students reach standard, and some students don’t. I prefer to think of differentiation in terms of providing different levels of support to students of differing achievement levels. This way, all students are more likely to reach standard, some just receive more scaffolding to do so. Templates and examples to the level of specificity provided above are a great way to offer robust support to those students who need it.22
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