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In their splendid and 








innovative book, 








Sherrington and 








Caviglioli translate 








the subtleties of 








cognitive science 








into clear, practical, 








and wise steps. I use 








WalkThrus to organize 








instructional coaching 








for colleagues—both 








novices and veterans— 








and to enhance my 








own teaching. A 








just-right blend of 








research, insight, and 








classroom experience. 








New teacher? 








Instructional coach? 








Veteran teacher? 








WalkThrus is for 








ALL of us! This book 








practices what it 








preaches—breaking 








down learning and 








best practices into 








manageable chunks 








and offering dual 








coding to help us 








commit it to memory. 








Bravo Sherrington and 








Caviglioli! 








Teaching WalkThrus 








have provided 








everyone in our 








school with a 








common language 








to use while talking 








about teaching and 








learning. We now have 








a bank of evidence- 








informed techniques 








that teachers and 








school leaders go 








to for professional 








development, 








coaching, and 








reflection. 








A beautifully illustrated 








tour of the most 








important things to 








be thinking about in 








teaching, and in the 








leadership of teaching. 








Teaching is such a 








complex endeavour 








that the idea of a 








complete guide to 








teaching excellence is 








surely impossible, but 








this comes closer than 








anything I have seen to 








date. Anyone seriously 








interested in improving 








education needs this at 








their side. 








This pedagogical and 








practical manual is 








without a doubt what 








heads like me have 








been looking for. 








These two influential 








writers have created a 








visually stunning book 








for educationalists 








at all levels. For me, 








WalkThrus are a timely 








and welcome addition 








to our leadership 








armoury. 








Teaching WalkThrus 








have proven to be 








a powerful tool 








for reflection on 








instructional practice 








and classroom 








environment as 








we support novice 








teachers in our 








evidence-informed 








school district. Simple, 








clear strategy steps 








are invaluable for busy 








teachers and Teaching 








WalkThrus deliver. 
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ABOUT THE 








AUTHORS 








TOM 



started out as a physics and math teacher in the 








1980s and has since worked in numerous schools of 








different kinds as a teacher and leader, gathering ideas 








and working with a fabulous range of teachers and 








students. 








He began writing the popular blog teacherhead.com 








as a way of sharing ideas and, encouraged by the 








engagement from teachers, went on to publish 



The 








Learning Rainforest: Great Teaching in Real Classrooms 








and 



Rosenshine’s Principles in Action, 



working with 








Oliver and John Catt Educational in both cases. 








Tom works with schools, providing support on 








curriculum, assessment and improving the quality of 








teaching, and is a regular speaker and contributor to 








conferences and education festivals. Tom and Oliver 








are big fans of the researchED movement. 








OLIVER’s 



childhood was steeped in design, thanks to 








his architect father’s daily sermons on “good taste”. 








His adulthood was immersed in the world of special 








education schools, culminating in a decade of leadership. 








During that time, both backgrounds merged in the 








development of effective visual communication—firstly 








for children, then increasingly for colleagues. Then, after 








a decade of training and writing about visual learning 








strategies, Oliver started illustrating other people’s 








education books. In turn, that moved on to designing 








the structure, look and layout of the pages themselves. 








He wrote 



Dual Coding With Teachers 



and followed 








it up with a collaboration with David Goodwin, 








Organize Ideas. 



Previous successful projects with Tom 








Sherrington (both 



Rainforest 



books and 



Rosenshine’s 








Principles In Action) 



meant that 



Teaching WalkThrus 



was 








a natural development. 
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INTRODUCTION 








Welcome to WalkThrus! We are delighted 








to be releasing this edition of our book to 








support the work of educators in schools 








across the United States and beyond. 








It was originally published in the UK as three 








volumes and we’ve used our experience 








with hundreds of schools to compile the 








most useful sections into this one book, 








supporting teachers to have a real impact 








on students’ learning. 








For individual teachers, we’ve found that 








the five-step visual guides have been well 








received by busy professionals keen to 








explore ideas about teaching and some of 








the underlying research without having to 








wade through a lot of material. WalkThrus 








provides an engaging, punchy summary of 








lots of great thinking by leading figures in 








the world of education across each of the 








Why, What and How sections. 








For groups of teachers working together 








on their professional learning in teams, 








the WalkThrus have helped to create a 








shared language for their discussions about 








everyday teaching practices. Once we all 








have a common understanding of the steps 








in say “Think, Pair, Share” or “Say It Again 








Better”, as techniques, we can have much 








more productive conversations about 








implementing them effectively, addressing 








the challenges we face in our classrooms. 








Our original intention was that WalkThrus 








would support coaches and teachers to 








engage in the process of instructional 








coaching and, where schools have 








embarked on this journey, we’ve seen 








how WalkThrus provide the all-important 








instructional playbook that Jim Knight 








explores in his pioneering work in this field. 








Rather than each coach devising action 








steps for techniques, seeking solutions to 








common problems, the WalkThrus provide 








a starting point for these all-important 








discussions about how a teacher can 








enhance their practice. It’s a great honor 








for us that Jim has provided a foreword to 








this edition as we’ve been so inspired and 








guided by his work. 








Importantly, as you will see on every page, 








rather than urging teachers to follow 








every step in rigid manner, we are keen to 








promote our A|D|A|P|T process: 








Attempt: 



you need to try something out 








before you can fully explore how it might 








work in your situation. 








Develop: 



the specific content of your 








lessons and the nature of your students 








require you to flesh out the broad outlines 








each five-step guide provides. 








Adapt: 



you may need to make significant 








alterations for some learning scenarios, 








matching your preferences and your 








students’ needs. 








Practice: 



it’s so important to work on 








techniques over time so that good ideas 








turn into effective habits 








Test: 



we need to continually evaluate our 








impact, not just hope or assume that things 








are working. 








We hope that the spirit and content of 








WalkThrus resonate with you in your 








teaching context. We’re excited by the 








journey we’ve been on and we’re delighted 








that, with this book in your hands, you’ll be 








joining us on the adventure. 








Tom and Oliver 
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When I looked at Tom Sherrington and 








Oliver Caviglioli’s Teaching WalkThrus, I 








must admit, I didn’t think I would be a fan. I 








don’t think it is a good idea for coaches to do 








walk-through observations of teachers, so a 








whole book on the topic seemed misguided. 








What I learned quickly, though, was that the 








misguided one was me. Tom and Oliver were 








not using the term “WalkThrus” to describe 








coaches observing teachers for a few 








minutes, then sharing their insights with the 








observed teachers. No, for Tom and Oliver, 








WalkThrus are concise summaries of high- 








impact strategies that teachers can learn 








and implement quickly, illustrated through 








powerful visual depictions. This was a kind 








of “WalkThru” I could believe in. 








JIM KNIGHT 








FOREWORD 








As I read the book, I also came to see that 








this is the kind of book a lot of instructional 








coaches will find extremely useful. I’ll 








mention four reasons why I think this is true: 








1. WalkThrus will help coaches help 








teachers. 



Instructional coaching is a 








unique kind of coaching. On the one hand, 








instructional coaches partner with teachers 








to help them identify and hit the goals the 








teachers want to hit. Instructional coaching 








is inside-out (guided by the teacher) not 








outside-in (forced on the teacher by a school 








mandate or a zealous coach). 








On the other hand, instructional coaches do 








focus on teaching as a way to help teachers 








have an unmistakably positive impact on 








students. In some cases, teachers know 








exactly what teaching strategy they want 








to use to hit their goals, and coaches don’t 








need to any share any strategies—they can 








focus their attention on helping teachers 








set goals, make plans, and make inevitably 








necessary adaptations along the way. In 








other cases, however, teachers are not 








certain what strategies they should use to 








hit their goal. Then instructional coaches 








can be enormously helpful by sharing a 








menu of powerful teaching strategies that 








teachers can use to hit their goals. This 








is where Teaching WalkThrus can help 








coaches. This book gives coaches tools they 








can share with teachers so teachers can hit 








their goals. 








2. WalkThrus are powerful and easy. 








When it comes to innovation, (a new kind 








of phone or a new approach to building 








relationships) people embrace what is 








easy and powerful. This is one of the great 








features of this book. It is packed with 








powerful strategies but they are organized 








in a highly accessible way. Each WalkThru 








involves five steps and clear illustrations 








to make it easy for teachers to learn and 








implement new practices. The visual 








elements of the book are much more than 








nice illustrations included to break up the 








text. Oliver’s images are an integral part of 








the book. Oliver and Tom recognize how 








central images are to learning, and it is the 








images in this book that especially make the 








WalkThrus easy to understand 








and implement. 








At the same time, the strategies in the 








book are powerful tools that all teachers 
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can use to hit their goals. That power is 








reflected in the author’s reference to dozens 








of educational scientists and theorists— 








everyone from cognitive scientists like 








Yana Weinstein and Megan Sumeracki to 








deep thinkers like Pope Gregory I!—whose 








research and ideas support the WalkThrus 








described here. This is an accessible book, 








but it is also a deep book, and indeed that 








combination of ease and power makes this 








book especially helpful. 








3. WalkThrus put the focus on students. 








Our work with instructional coaches for 








more than 20 years has shown that the 








starting point for professional development 








should be students’ achievement or 








engagement goals. Once teachers identify 








a goal, then they should consider what 








teaching strategies might help them help 








their students hit their goals. This is the way 








most growth works. We identify where we 








want to go; then we figure out how we are 








going to get there. 








When professional development focusses 








on strategies rather than student goals, 








teachers can struggle to understand how to 








fit the strategies into their already existing 








repertoire of practices. When coaching 








starts with a student goal, however, 








teachers immediately see the relevance of 








strategies. They also have a built-in way 








to assess the effectiveness of strategies— 








positive changes in student learning or 








wellbeing. 








4. Local validity. 



Teaching WalkThrus 








provides a comprehensive guide to many of 








the most important aspects of teaching— 








(a) positive relationships, (b) curriculum 








planning, (c) explaining and modeling, (d) 








questioning and feedback, (e) practice 








and retrieval. The only thing that really 








matters with those strategies, however, is 








whether they increase individual students’ 








learning and achievement. Each context, 








each teacher, each student is unique, and 








strategies aren’t valid for teachers and 








students unless they work for students. 








Teachers must test out the strategies in real 








life to see what works for them. 








Fortunately, Tom and Oliver’s book provides 








such a wide array of teaching strategies 








that teachers have a lot of choices to 








consider as they strive to improve student 








outcomes. The book is not a one-size-fits-all 








approach to professional development. To 








paraphrase Eric Liu, the book is one-size- 








fits-one. Teaching WalkThrus are powerful 








and accessible, but it is also comprehensive, 








which significantly increases the likelihood 








that the book contains the right strategies 








coaches and teachers need to address the 








unique strengths and needs of students. 








Conclusion. 



So, despite my early confusion 








about the WalkThrus, I am now a very big 








fan of this book. Any instructional coach, 








teacher, administrator, or truly, anyone 








interested in improving student outcomes 








will find this book incredibly helpful. I highly 








recommend the book. 








7 














[image: background image]





In designing the content for 








the Teaching WalkThrus, we 








have focused on strategies that 








commonly offer solutions to tackling 








students’ learning problems. In 








presenting our 5-step guides, we 








are inviting teachers to 



solve the 








learning problems 



rather than focus 








on improving their performance 








as teachers. That's the spirit of the 








book. It's such an important idea 








that we have repeated this Walkthru 








in the How? section too! 








REVIEW STUDENT PERFORMANCE 








Formative assessments, reviews of 








student work and formal summative test 








information will point to the areas where 








students experience the greatest success 








and the greatest challenges. Use this 








information to consider what might need 








to be done or improved in terms of the way 








lessons are planned and executed. 








IDENTIFY PRECISE POINTS WHERE 








STUDENTS STRUGGLE OR CAN IMPROVE 








The more precise teachers can be, the more 








accurate the selection of strategies can be. 








In any task that students undertake, the 








learning problems might relate to: 








■  



Recall and understanding of key concepts. 








■  



Fluency in applying knowledge. 








■  



Recognizing what is being asked from the 








questions. 








■  



Physical dexterity and confidence with 








procedures and skills. 








■  



Producing imaginative or sophisticated 








responses. 








■  



Performing under time constraints. 








SOLVE THE 








LEARNING 








PROBLEMS 








RECOGNIZE 
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CONSIDER STRATEGIES THAT BRIDGE 








THESE GAPS 








Match strategies to the learning problems e.g.: 








■  



Habits and routines 



▶ 



Behavior and 








Relationships 








■  



Fluency and recall 



▶ 



Weekly and Monthly 








Review 








■  



Understanding 



▶ 



Explaining and Modeling 








■  



Quality of performance 



▶ 



Independent 








Practice 








It is rarely a case of introducing a new 








element into a teacher’s practice. It is more 








likely to be a question of increasing the 








intensity, or teaching with more frequent 








cycles of feedback and improvement. 








SELECT WALKTHRUs RELEVANT TO 








DELIVERING THE STRATEGIES 








Use the menu of options from the WalkThrus 








to identify specific sets of steps to take in 








addressing the students’ learning problems. 








It is better to focus on one of these at a time. 








Consider using the 



Instructional Coaching 








and 



Unseen Observation 



approaches. 








APPLY THE A|D|A|P|T PROCESS 








Attempt: 



Have a go to see how it works 








initially. 








Develop: 



Add additional steps for more 








precision. 








Adapt: 



Make sense of the WalkThru for the 








subject or class context. 








Practice: 



Take time to rehearse each of the 








steps, overcoming initial challenges and 








increasing fluency. 








Test: 



Evaluate the impact of any WalkThru 








using objective information. Are the learning 








problems being solved? 
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Verbal descriptions of teaching 








techniques are mostly too vague and, so, 








require too much guessing. 








Videos contain too much irrelevant 








detail, obscuring the essentials of what 








makes a technique work well. 








WalkThrus use both words and static 








images. Their design is based on clear 








decisions about what matters and what 








should be left out. As a result, they make 








teaching know-how as accessible—and 








attractive—as possible. They shorten the 








route to understanding. 








By making expert pedagogy clear 








and concise, they democratize 








classroom expertise. Every teacher and 








organization can improve their practice 








with WalkThrus. 








Each WalkThru has 








5 visual steps with 








a text description of 








the teacher’s actions 








and thoughts. 








DOUG 








LEMOV 








2012 








FLORENCE 








NIGHTINGALE 








1858 








MICHAEL 








GRINDER 








2010 








BARBARA 








TVERSKY 








2019 








ATHAN N. 








AMASIATU 








2013 








CHARLOTTE 








E. WOLFF 








2016 








JOHN 








SWELLER 








2011 








Taking the time to preview and 








to prepare learners for what they 








should be looking for. 








To affect thro’ the eyes what 








we fail to convey to the public 








through their word-proof ears. 








When the content is volatile, the 








communicator wants to display 








the information visually—the third 








point. 








Aerial photographs don’t make 








good maps … Include only the 








information that’s useful for 








the task. 








You can also use mental imagery 








to learn new routines, plays, 








or patterns. 








Expert teachers attend to 








different facts and interpret 








information differently than 








novices. 








Transience is a particular 








characteristic of dynamic 








representations that has 








ramifications for working 








memory load. 








WALKTHRUs 








MAP 
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THREEPOINT 








COMMUNICATION 








LEARNING 








UNAMBIGUOUS 








LINE 








DRAWING 








VISUAL 








MODEL 








IRRELEVANT 








DETAIL 








TRANSIENT 








INFORMATION 








VIDEOS& 








OBSERVATIONS 








PHOTOS 








COGNITIVE 








OVERLOAD 








SUPERFICIAL 








DETAIL 








MENTAL 








REHEARSAL 








SHARED 








UNDERSTANDING 








ESSENTIALS 








COACHING 








AUTOMATICITY 








EXPERT 








TEACHING 








TEACHING,NOT 








TEACHERS 








COMPLEXITY 








reduces 








benefitsfrom 








develops 








s 








u 








p 








p 








o 








r 








t 








s 








aids 








aids 








triggers 








distracts 








with 








more 








effective 








than 








are 








m 








o 








r 








e 








e 








ff 








e 








c 








t 








i 








v 








e 








t 








h 








a 








n 








contain 








c 








a 








u 








s 








e 








s 








c 








a 








u 








se 








s 








leads 








to 








leads 








to 








obscuresthe 








identificationof 








creates 








aids 








FLORENCE 








NIGHTINGALE 








DOUG 








LEMOV 








JOHN 








SWELLER 








MICHAEL 








GRINDER 








ATHANN. 








AMASIATU 








BARBARA 








TVERSKY 








CHARLOTTE 








E.WOLFF 








reduces 








shows 








only 








WALKTHRU 








CALLYOUR 








SHOTS 








is a 








is a 








is 








aids 








11 














[image: background image]





Pope Gregory I (540–604) once declared 








that pictures were for those who couldn’t 








read. But by the Middle Ages, diagrams 








had become essential for the building of 








ships, churches and windmills. Medical 








manuals directed doctors to which parts 








of the body were suitable for cauterizing. 








In 1751 , Diderot and D’Alembert—kicking 








off the Enlightenment—produced 



La 








Grande Encyclopédie 



with 600 pages of 








illustrated instructions. Their intention? 








To 



“remove the secrecy from craft 








traditions” 



(Mijksenaar & Westendorp 








1999). While teaching expertise is not a 








secret, its maneuvers, however, could do 








with a bit more clarification in text and 








images. 








EXPLAIN NOT JUST SHOW 








Professor Barbara Tversky, author of 



Mind 








In Motion 



(2019) and over two hundred 








articles on memory, spatial thinking and 








design, has much wisdom to share on 








instructional design. 








She reminds us that “animations just show, 








they don’t explain” as well as moving too 








quickly to make sense of what’s going on. 








And that “it’s a short hop from describing 








events step-by-step to creating instructions 








to do them.” 








CATEGORIES OF INSTRUCTIONS 








According to Paul Mijksenaar and Piet 








Westendorp (1999) in their comprehensive 








survey of instructional design, there are 








eleven categories into which they fit. 








Warnings: 



A red X, a hand stop sign or an 








exclamation mark are hallmarks. 








Identification: 



For new technology, this is 








essential—which parts do what? 








Measurements: 



Calibrations of both time 








and space for essential accuracy. 








Composition: 



When putting things together, 








it’s critical to know how the parts fit. 








Location and Orientation: 



Fundamental to 








DIY is knowing where the parts connect. 








Sequences: 



Often shown movie-style in 








storyboards (e.g. these WalkThrus). 








Movements: 



Verbs often depicted with 








elaborate interplay of arrows. 








Connections: 



Arrows again, joining parts 








together. 








Action: 



Verbs and precise positions 








combine to clarify what to do. 








Cause and Effect: 



Pinpointing the link 








between action and reaction (effect). 








That’s What It Should Look Like: 



The end, 








desired, result of a series of actions. 








Include only the 








information that’s 








useful for the task … 








exaggerate, even 








distort, the useful 








information to make it 








easy to find and follow. 








VISUAL 








INSTRUCTION 
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Phased progress 








to show sequence 








of tying a tie 








Stop action to show 








sequence of dunk shot 








Two perspectives to 








show X-ray instructions 








Superimposed 








angle to show 








correct gait 








Arrows to show 








direction of 








dumbbells 








Lighter color to 








show next move 








Notation to show placement 








in synchronized swimming 








Zoom to show detail 








and placement 








5 
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Studies reveal just how ineffective 








professional development can often 








be. Much of this analysis is based on an 








organizational or systems focus. But less 








attention is paid to the individual teacher 








psychology—the sort of cognitive science 








focus that illuminates student learning. 








WalkThrus provide the psychology 








that helps establish an embodied 








understanding of the technique, as 








well as a communication dynamic that 








develops this into a shared perception. 








In the potentially delicate situation of 








giving and receiving feedback—think 








coaching and observations—WalkThrus 








offer an ingenious solution that builds 








rather than diminishes trust. 








THREE POINT COMMUNICATION 








Feedback is an important part of learning. 








Especially when the execution of a skill is 








involved. However, it remains a difficult 








conversation to execute, despite our 








best intentions. Because, contrary to our 








intuition and customary advice, a face–to– 








face dynamic is at fault. 








Directing feedback at a colleague will 








invariably trigger personal feelings and private 








responses. But, by both people sitting side– 








by–side, they can look at a shared visual focus 








(the WalkThru) and direct their comments 








to each other through it. Immediately the 








tone changes, becoming more friendly. 








That desired level of objectivity required for 








effective feedback is far more easily achieved 








in this dynamic. 








Everyone is looking 








down and checking 








what it says. 








Interactions are 








therefore object– 








centred and not 








person–centred. 








In this typical situation 








all the feedback is 








personal, despite 








the intention to be 








otherwise—because it 








is directed squarely to 








the person’s face. 








In this dynamic, all communication is directed via 








a third point—the shared visual. There is now a 








gap between the messenger and their message. 








Comments are now about the teaching and not 








the teacher. 








SHARED 








UNDERSTANDING 
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SHARED UNDERSTANDING 








The principles of Three Point Communication also apply when in group situations. 








Externalizing ideas in a public domain shapes communication, often avoiding many of the 








political games people play. By directing comments to the visual itself, overly subjective 








reactions can be by-passed. Consequently, instead of each individual pivoting their thinking 








around their own private—and often unexamined—interpretations, a visual provides a 








focus that unites the thinking of each member of the group. A tangible sense of a team 








understanding is rapidly established. 








In his book 



Visual Teams, 



David Sibbert emphasizes the significance of building fellowship. 








At times when initiatives and innovations abound, individuals can often flounder in 








attempting to make sense of this explosion of information. Creating a team understanding 








at these very times is an antidote to such fragmentation. People don’t need merely to hear 








or read about visions, they need to see them. 








Such a common focus and perception has significant benefits when applied to coaching and 








observations situations. When the context is technical—as in Instructional Coaching—it is 








essential. In the later How? section of this book, you can study a five-step WalkThru process 








called 



Observations 



that shows you how to apply these principles in action. 








When the content 








is volatile, the 








communicator 








wants to display 








the information 








visually—the third 








point. 








A presentation that 








creates common 








ground has the 








potential to unite 








a diverse group of 








people toward a 








common purpose. 








INDIVIDUAL LEARNING 








Our bodies, it seems, find it hard to 








distinguish between real and imagined 








experiences. Barbara Tversky (2019) reports 








that viewing actions or depictions of actions 








stimulate the viewer in having muscular 








responses. 








Following the storyboard structure of the 








WalkThrus can give viewers a sense of the 








visceral feel of enacting the illustrated 








behaviors. This provides a serious head 








start in learning and absorbing the actions 








that compose the technique. 








Cognitive psychologists Fiorella and 








Mayer have written a book on the power of 








generative learning (2015). They define it 








as occurring when learners 



“actively make 








sense of the material so they can apply their 








learning to new situations”. 








By making the WalkThrus context–free, 








viewers are nudged to imagine their own 








classroom situation in the vacuum. It is this 








act of creating a familiar scene in the mind’s 








eye that initiates a mental rehearsal. 








In this respect, it resembles the pre–match 








psychological preparation of sports people. 
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It is important that everyone involved in sharing ideas 








about teaching understands the underlying rationale 








and evidence base, where one exists. This applies to all 








of the ideas we explore in this book including the use of 








WalkThrus themselves. The Why section explores the 








reasons behind using visual guides to support teacher 








development alongside a selection of the key ideas from 








influential educational thinkers and researchers. 
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THE LEARNING MODEL 








In our training, we always find it is 








very helpful to engage teachers with a 








simplified model of the learning process 








using the concepts of Working Memory 








and Long-Term Memory. 








The diagram opposite draws on ideas from 








Cognitive Load Theory and the work of Dan 








Willingham. In this simple, unannotated 








form, it provides a useful stimulus for 








discussion. The questions we ask are: 








■  



What does this diagram tell us about 








the learning process? 








■  



What are the implications for 








teachers? 








Further questions to consider might 








include: 








■  



How do we ensure students are 








thinking? 








■  



How do we help them connect new 








learning to prior learning? 








■  



Why do some students seem to forget 








things so easily? 








■  



How do we become so fluent in some 








areas and find other things much 








more difficult? 








On the next page spread is a more fully 








annotated version for reference. In 








a training situation, we recommend 








starting with the clear diagram to engage 








teachers’ thinking and to explore their 








preconceptions before providing a more 








definitive labeled model. The model- 








building process is key to professional 








learning as identified in Practice with 








Purpose; all our WalkThrus are rooted in 








this model to some extent. 








A MODEL FOR LEARNING 
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KEY CONSIDERATIONS FROM 








THE LEARNING MODEL 








ANNOTATED LEARNING MODEL 








BUILDING KNOWLEDGE AND EXPERIENCE 








Each student has unique set influenced 








by: life and school experiences; 








home/social context; curriculum; reading. 








Other factors: motivation, sense of self, 








habits. 








SECURING ATTENTION 








Design activities to foster focused thinking. 








Ensure clarity of communication. 








Develop study habits and routines to build 








concentration. 








PROCESSING IN WORKING MEMORY 








Attend to the 



bottleneck 



problem of finite 








memory; present material in small steps. 








Use dual coding to increase capacity. 








Ensure students activate prior knowledge, 








linking retrieved information with new 








information. 








STORING IN LONG-TERM MEMORY 








Thinking is key: “Memory is the residue of 








thought.” (Willingham) 








Nuthall’s three-times rule suggests repeated 








engagement with key ideas. 








Schemas develop as students select, 








organize and integrate new information 








with existing knowledge (Fiorella & Mayer). 








“Understanding is remembering in 








disguise.” (Willingham) 








GENERATIVE PROCESSES 








These need variety, increasing depth, range 








and intensity of retrieval activities. 








Include desirable difficulties: remove cue 








and recency; space and interleave practice. 








Include big picture and detailed level recall. 








Practice at higher frequency for fluency or 








automaticity. 








a 








d 








e 








b 








c 
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WHOLE-CLASS TEACHING 








Once we have an understanding of how 








learning works in terms of a simple 








memory model, the real challenge for 








teachers is to extend the implications for 








teaching an individual to teaching a whole 








class of students, each with their own 








schema-forming brains and their unique 








set of knowledge and experience. This 








issue is captured in Nuthall’s 



Hidden Lives 








of Learners. 








Many of our WalkThrus deal with the 








process of setting up classroom routines 








so that teachers are engaging all students 








in thinking, making connections, 








retrieval practice, developing fluency and 








identifying where individual students are 








struggling. Part of this requires developing 








a mindset where teachers move from 








thinking 



has anyone understood?, does 








anyone know the answer? 



to 



does everyone 








understand?, does everyone know the 








answer? 



This is the core challenge teachers 








face and it’s all too easy to take the 








success of a few students to represent the 








rest. Our hope is that WalkThrus provide 








the framework for improving teachers’ 








capacity for dealing with this challenge 








more and more successfully. 
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It is beneficial for teachers to understand 








how our brains turn information into 








knowledge. The process is intangible 








and mostly abstract so we use graphical 








models to highlight important features, 








drawing practical conclusions relevant to 








everyday teaching. The highly simplified 








network model highlights key landmarks 








in a sequence of events. It helps to paint 








a more concrete picture of the 



learning 








process 



as an anchor when sequencing 








learning episodes. 








HOW MEMORIES ARE 








CONSTRUCTED: A MODEL 








ENCODE A NEW CONCEPT 








Consider the first time a new concept is 








presented. This may be a new word, object 








or process. Before encoding happens, 








learners must select and direct attention 








to the most relevant information. In the 








absence of prior knowledge this stage 








may require guidance, as relevance and 








interest may not play a role yet. If encoding 








is successful, learners will only be able to 








recognize the item as familiar and perhaps 








succeed in a recognition task or one that 








requires rote memorization. In some cases, 








this is a crucial first stage; in other cases, it 








can be combined with the next one… 








CONNECT WITH PRIOR KNOWLEDGE 








For any new concept to survive in the 








system, it must be anchored to what is 








already there. However, not all connections 








are equal: some will survive much better 








than others. The desired connection will 








help learners 



make sense or understand— 








this happens when learners realize how the 








new concept might be used. This stage often 








requires mediation with carefully crafted 








explanations, examples and non-examples, 








analogies and graphical aids. This stage 








is cognitively demanding; hence, guiding 








learners in focusing on the most important 








details and ignoring irrelevant ones is key. 
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MAKE SURE THE CONCEPT IS USEFUL 








While making sense may depend on 








realizing why a concept is useful, it must be 








followed by opportunities to demonstrate 








that it is indeed useful. Practising the ability 








to retrieve the knowledge is a necessary, 








complementary part of 



understanding. 



This 








model highlights that this stage requires 








more active connection-building and 








pathway-paving than merely rehearsing the 








connections that were previously created. 








This activity demands more cognitive effort, 








but it is essential for assuring the knowledge 








is not only encoded but is also retrievable. 








MAKE IT USEFUL IN MORE THAN ONE WAY 








For a concept to become useful in real life 








and transferable to another context, it is 








not enough to rely on one retrieval cue. 








This stage is about paving more and better 








pathways. One goal is to extend and improve 








existing pathways by gradually increasing 








the level of difficulty, reducing scaffolds 








and omitting cues. A second goal is to pave 








new pathways and connect the concept 








to additional hubs in the network. A major 








challenge is to adjust the difficulty level of 








the practice that will eventually allow an 








effortless retrieval to use the concept. 








REPEAT AND VARY TO ACHIEVE FLUENCY 








Some topics and skills are important enough 








to practice to the level of fluency. This 








requires repeated practice with focus on 








repetitions that are well spaced over time 








and variable. All pathways fade over time. 








Returning to them at different points in time 








and varied contexts signals which parts 








are the most useful, even when conditions 








change. These robust elements become 








the network’s core: they are processed 








quickly and easily while the surface details 








are pruned. This efficient processing allows 








for the introduction of more complex and 








demanding tasks. 
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In 



Learning as a Generative Activity, 



Logan 








Fiorella and Richard Mayer explore how 








eight different strategies can be used by 








pupils to make meaning from any new 








information that is presented to them. 








These strategies are: summarizing, 








mapping, drawing, imagining, self- 








testing, self-explaining, teaching and 








enacting. They involve pupils going 








through three key learning process: 








select information, organize it into a new 








form and then integrate it into their long- 








term memory. 








LEARNING AS A 








GENERATIVE ACTIVITY 








SELECT 








We are bombarded by information all of the 








time. The first step in learning is to select 








what we will pay attention to and what we 








will ignore. Too often, learning activities do 








not generate learning because the learner is 








not selective: they transfer everything from 








one place to another or are only given the 








information they are expected to use. 








An example of selection would be 








summarizing: 



the learner must decide the 








salient points in a passage; or in 



teaching, 








where the learner must decide what 








information is the most important to pass on. 








ORGANIZE 








We hold selected information in working 








memory and organize this here from 








fragments into something that has a 








meaning. If we want people to remember 








this information in the future, we want them 








to think hard about it. Learning may not 








be generative if the information is simply 








presented back in the same form. For 








example, 



drawing: 



the learner must think 








hard about a written description or process 








to decide how to show it in an image. Or 








mapping: 



a passage of text is organized 








under different headings with connections 








between the information shown. 










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       










       








See Fiorella & Mayer’s Generative Learning in Action 
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INTEGRATE 








Working memory is extremely limited; 








long-term memory is essentially limitless. 








For something to be learned, it needs to be 








integrated into our long-term memory and 








available for retrieval at a later date; we can 








then think about new things in light of what 








we already know, building understanding. 








An example of integration is 



imagining: 








learners think about new information based 








on what they already know e.g. reading 








about development in Mali and imagining 








the impact that climate change will have. 








They are integrating new information with 








something they already know about. 








METACOGNITION & MOTIVATION 








Fiorella and Mayer write about 








metacognition and motivation being the 








Mighty Ms 



and they are central to the ideas 








within their work. By giving pupils these 








different strategies, they are able to think 








about their own learning and eventually 








decide when to deploy these different ways 








of learning, such as when revising. 








The strategies also help to make the 








learning visible, and pupils can see the 








progress they are making. This tangible 








achievement is motivating. 








BOUNDARY CONDITIONS 








It is important that different generative 








learning strategies are used in the right 








place and at the right time. Some, such 








as 



enacting, 



work best with very young 








children who struggle with abstract 








thought. Others, such as 



summarizing, 



don’t 








work where the information is already given 








in a summarized form, e.g. in tables and 








diagrams in science. 








We need to ensure the strategy doesn’t 








become a barrier to learning—for example, 








in 



drawing, 



if the learner spends too long 








thinking about the presentation of the image; 








or in 



imagining, 



if they lack the prerequisite 








knowledge. 
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Cognitive Load Theory (CLT) 








is a collection of instructional 








recommendations based upon an 








understanding of how humans perceive, 








think, and learn. Originating from 








the work of John Sweller, each of the 








instructional recommendations has been 








validated through rigorous randomized 








controlled trials. CLT research is 








relentlessly practical. In the words of 








Sweller, “The ultimate aim of cognitive 








load theory is to provide instructional 








effects leading to instructional 








recommendations.” 








LOVELL’S A|B|C|D|E OF 








COGNITIVE LOAD THEORY 








ARCHITECTURE OF HUMAN MEMORY 








Humans utilize three key resources during 








learning: the 



environment, 



an unlimited 








external store of information; 



working 








memory, 



the site of our consciousness, 








a limited internal store that allows us to 








process only a few thoughts at a time; and 








long-term memory 



(LTM), an effectively 








unlimited internal repository of what has 








been learned and remembered. Working 








memory is the only limited component of 








this system, acting as the bottleneck of 








cognition. CLT’s recommendations address 








this bottleneck. 








BIOLOGICALLY PRIMARY AND SECONDARY 








KNOWLEDGE 








Biologically primary knowledge and skills 








are those that humans have evolved to 








acquire, e.g. the ability to recognize faces, 








solve problems, speak, listen. Biologically 








secondary knowledge and skills are only 








relevant because our culture deems them 








to be, e.g. reading and writing; academic 








domains such as science and mathematics. 








They have emerged relatively recently so 








we haven’t evolved to learn them so easily. 








CLT focuses on instruction designed to help 








students acquire biologically secondary 








knowledge. 








See Sweller’s Cognitive Load Theory in Action 
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CATEGORIZE COGNITIVE LOAD AS INTRINSIC 








OR EXTRANEOUS 








Cognitive load is a term used to represent 








anything taking up space in working 








memory. Intrinsic cognitive load stems from 








ideas and concepts students must grasp 








to achieve the learning intentions at hand; 








it derives from instructional sequencing. 








Extraneous load results from students 








thinking about anything other than the core 








to-be-learned material. CLT’s fundamental 








recommendation is to 



reduce extraneous 








load and optimize intrinsic load 



and it 








describes ways to do this. 








DOMAIN-GENERAL vs DOMAIN-SPECIFIC 








SKILLS 








Domain-specific skills are tied to a domain, 








such as carpentry, chemistry or chess. 








There’s a hypothesis that people can 








develop generic skills (e.g. problem solving) 








that work everywhere, but CLT suggests this 








is false; good problem solvers in chemistry 








won’t necessarily be so in carpentry. CLT 








argues that only domain-specific expertise 








can be developed, by accruing relevant 








knowledge in LTM. Thus, a key role for 








teachers is to help students to acquire 








domain-specific knowledge. 








ELEMENT INTERACTIVITY 








Element interactivity is the source of all 








cognitive load. When students think about 








information elements (facts, figures, or 








ideas) or the interaction between them, 








it takes up working memory space. 








Novel information from the environment 








generates significant cognitive load, 








whereas mastered elements in LTM do not 








(supporting the importance of knowledge 








in LTM). Teachers can avoid cognitively 








overloading students by ensuring they don’t 








encounter too many elements of novel 








information at one time. 
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Hidden Lives 



is the culmination of 40 years 








of research. It is not a book about how 








to teach. As Nuthall says, it is “primarily 








about the learning process as it occurs 








in ordinary classrooms.” Nuthall and 








his team explored the complexities of 








learning by setting up cameras and 








audio equipment, recording everything 








over several months, transcribing and 








collating the data. Their meticulous 








research revealed classrooms through 








students’ eyes, offering insights into how 








learning happens within the complex 








world of the classroom. 








NUTHALL’S HIDDEN LIVES 








OF LEARNERS 








EFFECTIVE TEACHING: WE SIMPLY CANNOT 








TELL BY LOOKING 








Nuthall opens the book with a salutary 








reminder: we simply cannot tell by looking 








whether teaching is effective. He explains 








that the evaluation of observable teacher 








performance is heavily influenced by current 








fashions in teaching. Further, the teaching 








that produces most learning varies from 








class to class and day to day. His message 








is that what we see in the classroom is just 








the background of teaching. The implication 








is to focus more on understanding student 








learning and the challenges students face. 








LEARNING IS HIGHLY INDIVIDUAL 








Nuthall highlights the complexity of the 








classroom. His team found that students 








already know about 40–50% of what the 








teacher is about to teach them. But this 








is not evenly distributed, and different 








students will know different things. 








Nuthall tells us that students learn from 








their experiences. The implication is to 








design curricula and learning activities that 








help students to encounter key concepts 








frequently. Activities should be linked to and 








build on students’ prior knowledge so that 








they can make sense of them. 
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THREE IS THE MAGIC NUMBER 








Nuthall’s research shows us that learning 








happens over time. For a student to learn 








a concept and for it to be integrated into 








long-term memory, the student has to 








encounter a complete set of information 








about the concept on at least three different 








occasions. The implication is to design 








curricula and classroom activities so 








students encounter and revisit concepts a 








number of times in a variety of ways. The 








concepts are therefore more likely to be 








learned and remembered. 








CURRICULUM CONTENT AND LEARNING 








ACTIVITIES ARE INEXTRICABLY LINKED 








Nuthall explains that students learn what 








they do. Students learn not just the content 








of the curriculum but also the ways in which 








they encountered the content through 








different learning activities. The implication 








is to teach curriculum content and effective 








activities for learning the curriculum 








content, like self-quizzing. Progressively, 








students will learn these effective activities 








and apply them independently. 








PEER CULTURE AFFECTS LEARNING 








Nuthall’s research highlights that peers are 








a major influence on student learning, even 








in individual activities. The classroom is full 








of complex interactions that teachers might 








not notice, including struggles for status, 








the shaping of self-concepts, and levels of 








engagement. The implication is to explicitly 








teach processes which create a supportive, 








collaborative, and respectful culture 








within a group. This is also an important 








consideration for school leaders when 








consciously crafting a school culture. 
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Published as a free online e-book in 2018, 








Shimamura’s 



A Whole-Brain Learning 








Approach for Students and Teachers 








introduces the MARGE acronym. Each 








element leads to practical suggestions 








for any teacher dealing with conceptual 








learning, underpinned by fascinating 








insights from cognitive science. A key 








idea is that we don’t “soak up” learning; it 








requires “top down processing” whereby 








we actively use existing knowledge to 








guide and select relevant information. 








SHIMAMURA’S MARGE MODEL 








MOTIVATE 








Given the range of distractions and effort 








required, it’s important to support students 








to generate the mental motivation to focus 








on the material in hand. This can be done by: 








■  



Stimulating curiosity, framing learning 








through big questions and links to an 








overarching schema. 








■  



Harnessing story-telling: what will 








happen next? 








■  



The aesthetic question: engaging 








students’ emotional responses and 








personal views. 








■  



Exploring new places, visiting museums, 








field trips. 








ATTEND 








Studies show that mind-wandering is 








rampant; it’s natural and predictable. 








Teachers can generate and sustain 








attention by: 








■  



Asking questions that make the learning 








goals explicit at the start of a session. 








■  



Chunking information into small pieces. 








■  



The 3 Cs: categorize, compare, contrast— 








linking new ideas to existing ones. 








■  



Taking stock of learning at key points in a 








lesson, encouraging students in thinking 








about the material. 
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RELATE 








We build secure memory by actively and 








repeatedly relating new information to what 








we already know. Teachers can support 








students in this process by: 








■  



Asking students to chunk up information, 








grouping it into meaningful related sets 








of ideas. 








■  



Using visual imagery, metaphors and 








analogies linking ideas to prior knowledge. 








■  



Organizing information into visual 








schematic representations or 








concept maps. 








■  



Applying the 3Cs, making mental movies 








and engaging in elaborative interrogation. 








GENERATE 








Students need to actively self-generate 








information in working memory, not simply 








restating what has been learned but reframing 








it in their own terms. The more often students 








self-generate material, “the better it will 








be established as a long-lasting memory.” 








Linking to the ideas of 



PracticeandRetrieval, 








Shimamura suggests that students: 








■  



Tell other students what they’ve learned. 








■  



Test themselves using the 3Cs with 








books closed. 








■  



Teach material to others. 








■  



Space practice, retrieving information in 








their own words. 








EVALUATE 








It’s essential for students to gain a true idea of 








their capacity to recall knowledge avoiding the 








illusion of familiarity. Using accurate resources 








to check their own knowledge against, 








repeated Generate-Evaluate cycles help 








students fill gaps in their knowledge. Ideas 








suggested include: 








■  



Delaying testing by minutes or hours 








to be sure of evaluating ideas that have 








lodged in long-term memory. 








■  



Testing generatively, telling someone 








what has been learned. 








■  



Constructing and using flash cards. 








■  



Interleaving topics and testing repeatedly. 
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Published in 2009, this is arguably one of 








the most influential books on cognitive 








science and its implications for teachers. 








Willingham takes ideas from the study 








of how we learn and applies it to several 








familiar challenges that teachers face. 








His chapters “Why do students forget 
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