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Praise for The Goldilocks Map

			If you are a fan of Daniel Willingham’s clear thinking about education research, you will soon become a fan of Andrew Watson. Andrew walks you through a clear, step-by-step process you can use to figure out whether educational research might be useful to your teaching or school. 

			Rob McEntarffer, PhD Assessment specialist, Lincoln, NE

			A teacher who has studied learning science in depth, Andrew Watson is a perfect guide for teachers who want to know what works in the classroom and, just as importantly, what doesn’t.

			Nate Kornell, PhD Professor of psychology, Williams College

			The Goldilocks Map provides next-day-applicable guidance and pathways for educators to responsibly use “brain-based” research to enhance how we teach and how students learn.

			Glenn Whitman Co-author, Neuroteach: Brain Science and the Future of Education Executive director, The Center for Transformative Teaching and Learning

			The Goldilocks Map is an important addition to every educator’s toolkit. Filled with real-life examples and amusing anecdotes, The Goldilocks Map answers one of the most pressing questions facing educators today: “What do we do with all that research?” Andrew Watson’s Goldilocks equilibrium provides a common-sense approach to weighing the claims of edu-wizards and to assessing the efficacy of the “next best thing” in education. 

			For anyone who feels bombarded by the seemingly constant stream of contradictory educational research, The Goldilocks Map is a useful (and funny!) guide to how to effectively navigate the perplexing and exhilarating world of Mind, Brain, Education, the benefits and pitfalls of educational research, and the challenges presented by data-driven decision-making.

			Eva L. Abbamonte Dean of middle division faculty, Horace Mann School

			The task of science translation can be so difficult that it’s usually oversimplified. Andrew Watson pulls back the veil to help overwhelmed educators interpret claims made by self-proclaimed research experts. His unique dry humor and clever metaphors make this book a quick, enjoyable read. Educators will leave armed with a way of evaluating oft-heard advice; research translators will better understand the minds of their audience. The Goldilocks Map is a lesson in just-right critical skepticism.

			Dr. Cindy Nebel Lecturer, Peabody College Learning Scientist (LearningScientists.org) Faculty, Vanderbilt University

			In a world brimming with misinformation and sensationalism, Andrew Watson’s book is a welcomed salve. His cogent and balanced perspective offers a practical framework for educators to responsibly navigate scientific and pseudoscientific claims. A master teacher, Watson leverages his originality and penchant for metaphor to turn what could feel like a laborious task into an engrossing adventure.

			Stephanie Fine Sasse, EdM Founder and director, The Plenary

			Andrew Watson’s expert blend of knowledge, accessibility and humor make The Goldilocks Map an engaging and invaluable resource. This may be the first book of its kind: a practical handbook to evaluate brain-based educational claims, which will also leave you nodding, chuckling, and outright guffawing along the way.

			Kristin Simmers Elementary EAL teacher and team leader, NIST International School

			Andrew Watson delivers a wonderfully accessible and entertainingly written guide for teachers to gauge “brain-based” teaching advice and apply educational research in the classroom. Whether you’re a novice teacher or an experienced educator, you’ll find this book more than useful. You’ll find it essential.

			Nick Soderstrom, PhD Instructor of psychology, Montana State University 

			I have waited a long time to read a book on teaching and learning that I simply could not put down. This book is that book! Furthermore, the content on these pages encouraged my own self-reflection and self-evaluation of the decisions I make in the classroom on a daily basis. While there is no dearth of approaches to teaching and learning, there is a paucity of time to critically evaluate those approaches and their impact on student learning. Andrew Watson, through his engaging and entertaining writing style, walks readers through an internal dialogue that will support their decision-making at all stages of teaching and learning: planning, designing, implementing, and evaluating. And I thought Goldilocks was only a children’s story. This book will inspire teachers to be more intentional, deliberate, and purposeful in their practice in such a way that brings back the passion and professionalism of what we do in the classroom. 

			John Almarode, PhD Associate professor of education, James Madison University

			In a noisy conversation around “brain-based” teaching practices, Andrew Watson’s voice in The Goldilocks Map rises above the din to give readers concrete strategies to evaluate research. Andrew marries his experiences as a classroom teacher and administrator with his ability to analyze research studies, which allows him to move past a catchy article title to unearth a study’s implications – or lack thereof – for classroom teachers. The Goldilocks Map is a useful go-to resource for teachers and school leaders to research regarding effective teaching practices.

			Michael Wirtz Head of school, Hackley School

			It is vital for educators to ask: on what evidence is this based? Yet, do we know the validity of the answer or how to evaluate the research? How will I know if the studies being referenced apply to my students? Andrew Watson takes us on an enjoyable journey, tackling the ideas we wish we had been taught in our teacher education programs. Does the research apply? Is it a waste of time? Is it worth pursuing? Watson takes us, step by step, on the path that boosts learning for our students and leads us to become better-informed educators. The Goldilocks Map is not a fairy tale; it provides teachers and administrators with needed direction.	

			Patrice M. Bain, EdS Educator and author, Powerful Teaching: Unleash the Science of Learning and A Parent’s Guide to Powerful Teaching

			In the last few years, teachers have been inundated with research studies on the best practices that they should use to enhance their students’ learning. Without a degree in cognitive neuroscience or psychology, it can be difficult to decipher the sometimes conflicting and often baffling advice. In The Goldilocks Map, Andrew Watson gives teachers the tools they need to ask the right questions and to become more sophisticated consumers of academic research. Engagingly written by a teacher for teachers, the book suggests that teachers use the Goldilocks principle: that is, they should be neither too skeptical nor too credulous, neither too critical nor too respectful, of every new study that promises to improve the learning outcomes of our students. Rather, Watson walks the reader through the questions to ask and the skills to use in discerning what might work and what probably won’t. The book is an excellent resource for all teachers, whatever the age of their students.

			Dr. Sheila Culbert Head of school, The Loomis Chaffee School

			By centering each chapter in plausible scenarios a teacher might encounter when wanting to incorporate brain-based principles, Andrew Watson’s book will equip even the most novice teacher with the tools to wade through a sea of contradictory advice, supposed silver bullets, and know how to find the answers they are looking for. 

			Jasmine Lane English teacher

			The Goldilocks Map is a read for anyone who wants to understand how to use research to inform themselves, whether they are veteran educators, to-be educators, grad students, or even experienced researchers. The finesse with which Andrew Watson captures the distance between research and practice, and skillfully builds the bridge with numerous worked examples, is as insightful as it is useful. Pick up two copies, you’ll want to gift one.

			Dr. Kripa Sundar (NarayanKripa Sundararajan, PhD) Founder and lead consultant, EdTech Recharge

			Reading this book will help you become a better teacher. Andrew Watson distills essential cognitive and neuropsychological research and applies it to the classroom, while encouraging us to leverage our own experience and insights as we think about how this work applies not to every classroom, but to our classroom. He shows us that context is important and gives us the tools we need to understand how to apply the research he shares. Through the use of myriad examples and humorous anecdotes, Watson shows us how to use this information to help our students learn. He encourages us to think deeply about the students before us and appreciate the nuances that accompany research results. This book is an excellent resource regardless of how many years you have been teaching or how old your students are. 

			Susan Tammaro, PhD Associate provost, Lebanon Valley College

			As educators attempt to walk a line from neuroscience research to social and psychological adaptations to the realities of our classrooms, we need reliable guides. The path is hardly a straight one. Andrew Watson is a knowledgeable, engaging, and judicious companion. He understands the effort of professional translation that is required and is focused on what does (and does not!) move the needle in terms of research-informed teaching strategies. He certainly has the wit and insight to connect with educators and students in person and on the page.

			Peter Welch Head of school, American International School of Bucharest

		

	
		
			
Dedication

			To Richard Watson,
the kindest skeptic I’ve known.
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			And to H3,
Without Any Doubts.
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			“All models are wrong.
Some models are useful.”
Attributed to George Box
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Introduction

			Most teachers I know want to be better teachers. Happily, we live in a splendid time to improve our craft.

			Back when I started teaching (in 1988), I relied on instincts and in-the-moment coaching. I drew on memories of the teachers I liked best. When my mentor teacher offered guidance, I tried to remember his suggestions. Generous colleagues shared their assignments and I borrowed the parts that sounded plausible. Mostly, I hoped that determination and humor would get the job done.

			Today’s teachers, however, can increasingly rely on brain research to inform and inspire their work. Specific fields within cognitive psychology and cognitive neuroscience give us precise and practical classroom suggestions:

			
					What’s the best way to foster student attention? Michael Posner’s tripartite theory points the way. 

					Which study strategies foster long-term memory creation? Check out retrieval practice and spacing.

					What’s going on when students mentally shut down? Research into working memory and stress offers surprising insights and inventive solutions.

			

			Because learning happens in the brain, we teachers should benefit from psychology and neuroscience wisdom as we contemplate our classroom. Obviously. This optimistic realization, however, quickly runs into vexing difficulties:

			
					Brain research can baffle the most eager and determined reader.

					Those who offer “brain-based” teaching guidance often misunderstand or misapply the research they cite.

					Research-informed suggestions frequently conflict with each other. How can it be that brain research both requires and forbids the same teaching practice?

			

			For these reasons, we teachers find ourselves both delighted and irked. We know that – on those groaning shelves of psychology and neuroscience texts – we might find enlightening resources to help us help our students. All those studies resemble a veritable Aladdin’s cave, piled high with potential insights and wise guidance. And yet: what’s the magic word to enter the cave? Once we’re inside, how can we distinguish the real treasure from persuasive knockoffs? What riches should we share with colleagues and what debased coins should we leave behind? The Goldilocks Map will answer those questions. 

			First, I’ll describe a balanced perspective that will help you approach and explore Aladdin’s cave most wisely. Second, I’ll give you a map that presents several specific steps to follow: questions to ask, traps to beware, treasure chests to open, mages to doubt.

			I’ll combine those two approaches with a loose extended metaphor. I see this process as a variant of The Hero’s Journey, with several Joseph Campbell-inspired adventures along the way. You, as the teacher-hero, have been given a seemingly precious object: a “research-informed teaching strategy” bedecked in golden promises. Your quest will help you decide if that precious object is genuine or merely a gaudy fraud. 

			That is: you want to know if this teaching strategy is backed by authentic research, or if it results from misunderstanding or misapplication of research. When you reach your quest’s conclusion, you will know whether this specific teaching strategy might truly benefit your students. This book won’t provide “research-based” teaching ideas – that’s not its primary goal. Instead, it will show you how to evaluate the advice that inevitably comes your way. When you hear the words “brain research shows…,” you’ll know exactly what to do.

			
					Fair warning: I won’t stick scrupulously to quest vocabulary. Heck, Aladdin has already made an unlikely appearance. Goldilocks will make her entrance in Chapter 1. Comic-book superheroes and television characters have cameos on upcoming pages. Our expansive metaphoric world will have room for them all.
				

			
Meet the Author

			When you set out on this skeptical quest, you might well begin by being skeptical of me. Who am I to be offering this advice? How did I draw the map for this heroic journey? Bravo to you for asking those questions. I’ve got three answers: teaching experience, brain-science experience, and translation experience.

			Teaching experience: I’ve spent my entire professional life in or near classrooms. 

			
					Brief exception: after the Berlin Wall fell, I took a year off to manage a Beatles tribute band in Prague. No, really.
				

			Specifically – when not in graduate school studying English and later studying brains – I worked as a high school English teacher for 16 years. I taught ninth through 12th grade at schools in Connecticut and Massachusetts: analyzing literature, calming parents; grading papers, soothing tempers; parsing sentences, advising teens. I especially enjoyed teaching 10th grade. Sophomores, I found, have the cognitive sophistication to think quite deeply, but don’t yet feign jaded boredom about education and life. I loved their rambunctious energy and scattershot quest for emerging identities.

			I also worked for four years as a dean of faculty. That job gave me daily chances to talk with teachers about their strategies and concerns and struggles and experiments. It also showed me the distinct challenges that different disciplines face. Teaching geometry, pottery, Arabic, pole-vaulting, and the Krebs cycle might sound the same to non-teachers. To those of us doing the teaching, however, they often require substantially different skills and insights.

			If you ask me what I do for a living, the shortest answer is, “I’m a high school English teacher.”

			Brain-science experience: during my early teaching years, I paid little attention to pedagogical theory and even less to research. I was dimly aware of learning styles theory (now thoroughly debunked (Pashler et al., 2008)). I had seen the “learning pyramid,” which claims that we remember 5% of what we hear, 10% of what we see, and so forth (claims never “bunked” enough to be debunked). I did work for two summers at a school that championed the Harkness method, but it never crossed my mind to ask, “Do you have any research supporting this approach?”

			My conversion to brain world began in 2008. I attended a conference run by the organization Learning and the Brain and quickly came to several realizations:

			
					Psychology and neuroscience can fascinate even the most relaxed minds.

					They (especially psychology) provide teachers with fresh perspectives and practical strategies.

					In fact, cognitive psychology offers such useful guidance that it’s shocking we don’t require teachers to know more. (In all my years of teaching, no one suggested, much less required, that I should know anything about brain sciences.)

			

			In 2011, I took a year off from classroom teaching to get a master’s degree in Mind, Brain, Education – an interdisciplinary field that brings together psychology (mind), neuroscience (brain), and pedagogy (education) for interdisciplinary conversations. I studied with psychologists (Paul Harris, Nancy Hill), neuroscientists (Joanna Christodoulou, Gigi Luk), and experts in bringing it all together (Kurt Fischer, Todd Rose, Tina Grotzer).

			To be clear, I’m not a practicing psychologist or neuroscientist. I’ve never run an experiment or held a brain. But in the years since my master’s degree, I’ve continued my studies with a passion. For the past nine years, I’ve spent most of my days parsing brain research and discussing it with teachers and researchers.

			In other words: if you ask me what I do for a living, the longer answer is, “I’m a high school English teacher, but a decade ago I got really interested in brains. I’ve been studying psychology and neuroscience ever since.”

			Translation experience: I’ve worked as a consultant since 2012, helping teachers and brain researchers understand each other’s work. At times, I explain the complexities of classroom life to lab-based researchers – there are lots of good reasons why teachers can’t simply do in the classroom exactly what their research suggests. 

			Mostly I visit schools and classrooms, explaining the practical uses of brain research to teachers, students, parents, administrators, and anyone else who’ll listen. In this consulting work, I occasionally run into uber-skeptics who refuse all outside guidance. More often, I talk with uber-enthusiasts who can’t wait to try out each new thing. As gently as possible, I try to explain why – even if their colleagues quote “brain research” to champion a new technique – they should ramp up their skepticism before they waste money and time. I frequently find myself saying: 

			
					“The person who gave you that advice has cited research that contradicts it.”

					“Research done with rats is essential to neuroscience and psychology. But until the theory is tested with human students, it should not shape classroom practice.” 

					“Brains don’t ‘light up.’ They really don’t.”

					“The research you’re quoting examined Finnish medical students learning how to complete insurance forms. You’re teaching long division to fourth graders. Those med-school techniques just might not work with your nine-year-olds.”

					“The strategy you describe has an uplifting name with the word ‘brain’ in it. Neither of those facts means that it has a good research basis.”

			

			Upcoming chapters will discuss each of these points in detail. But, as you can see, I’ve been exploring this book’s questions and problems for almost a decade.

			Other springs have fed the book’s development. My deep interest in the topic flourished during several months’ work with two thoughtful scholars: Stephanie Fine Sasse and Maya Bialik. We developed and presented a framework – TILT – that charts the social, intellectual, and historical trajectories shaping modern research. This book does not draw directly on that work, but contains its influences in countless indirect ways.

			For the past several years, I’ve practiced those TILTing skills as blogger for Learning and the Brain (www.learningandthebrain.com/blog), an organization that runs conferences on psychology, neuroscience, teaching, and learning. In preparation for those blog posts, I study scientific publications to discover practical classroom suggestions. With alarming frequency, I find that claims about brain research don’t align with the research itself. 

			In a typical case, I might read a web headline saying, “Research shows exam-related stress damages teens!” If that’s true, clearly high schools should stop requiring exams! When I click on the various links offered to support this claim, they show that:

			
					In certain circumstances, excessive stress can be bad for brains.

					Adolescent brain development creates both opportunities and vulnerabilities. 

					In a recent speech, a prominent neuroscientist worried that England’s national high-stakes exam might not be a good idea. 

			

			Those three statements might be true. But they don’t remotely add up to “exams damage teens.” After all, “damage” is quite a high bar. Of course, exams might harm teens. But if someone says “research shows X,” they should be able to quote research showing X. If they can’t, then they should acknowledge that they’re assembling an argument, not quoting a settled conclusion.

			This distinction might seem needlessly fussy, but I believe it deserves emphasis. In my life, I don’t spend much time telling forest rangers how to range forests more effectively, because they almost certainly know their work better than I do. Likewise plumbers, dental hygienists, architects, restaurateurs, and chicken farmers. Most jobs require some kind of expertise. Lacking that expertise, I don’t have the standing to tell someone else how to do their job better. Whenever I say, “You’ll be better at your job if you do X,” that’s a Big Ask. Before I make that Ask, I should be as certain as possible that my advice will help.

			The same truth applies to teaching. If you’re a teacher, you know: effective teaching is hard. It requires experience, content knowledge, pedagogical wisdom, patience, people skills, and a magical something else. Whenever people say to us, “You’ll be better at teaching if you do X,” that’s a Big Ask. And it’s especially big if they’re not experienced teachers themselves. 

			To boost their credibility, non-teachers who make these teaching suggestions often include the words “research shows.” Those words seemingly convert a Big Ask into Entirely Sensible Advice. If they’ve got on-point research supporting this claim, then they’re not being presumptuous – they’re helpfully offering pertinent guidance. Given the magical powers of “research shows,” we’re right to ensure that research really does show that. 

			To return to the “Research shows exam-related stress damages teens!” example, an online paper – written by non-teachers – implies that schools should stop giving exams. That’s a Big Ask gussied up with “research.” When we discover that the sources only distantly imply that this Ask might be valid, that sleight of hand should thoroughly vex us. It should at least persuade us not to credit this advice (even if we ourselves don’t much like exams). 

			As a consultant and as a blogger, I try to help teachers understand that brain research can profoundly improve our teaching. Just as important, I want teachers to see that misused or misunderstood brain research can impede effective teaching. We should take especial care when others make Big Asks decorated with “research.”

			In sum: if you ask me what I do for a living, the complete answer is, “Drawing on lots of teaching experience and years of studying brain research, I help people make wise use of psychology and neuroscience in classrooms. And I spend lots of time debunking exaggerated claims of research evidence.”

			
					Confession: my consulting work making Big Asks has provided an unexpected benefit for this book. I understand many of the mistakes described in upcoming chapters because I made so many of them myself. Having once relied too much on neuroscience research, I now recognize the dangers of doing so. Having paid too little attention to boundary conditions, I now obsess about them. In many ways, I’m writing the book I wish had existed when I started my conversion to brain world back in 2008.
				

			
A Unique Map

			The map that I’ll be sketching for you results from a decade of pursuing such quests on my own. No doubt other thinkers in this field would draw quite different maps. If you study statistics for a living, you would probably have included a lot more information about that field. (I’ll talk a little bit about numbers and equations but won’t dwell on those topics until Appendix I.) If you have a background in the theory of knowledge, you would probably prefer a more philosophical approach, with lots of explicit discussion of epistemology. (Daniel Willingham’s excellent book When 17Can You Trust the Experts? offers more of this helpful perspective.) Psychology researchers, I suspect, would prefer a more detailed review of methodology and object to some of my oversimplifications.

			As I’ve drawn my quest map, I’ve kept myself within strict limits by asking two mundanely practical questions.

			First, can non-experts take this quest step on their own? Can teachers, in fact, do what I’m encouraging them to do? In many cases, I’ve excluded questions and suggestions that – in my view – simply aren’t practical. I’m told, for instance, that teachers who want to evaluate research simply must know the difference between ANOVA (analysis of variance) and MANOVA (multivariate analysis of variance). I understand why a statistician would make that argument, but I just don’t think most of us have time to do that. Rather than create a complete but unwieldy system, I’ve focused on developing a process that, realistically speaking, anyone can use.

			Second, does every adventure along this quest provide clear and useful information? Will each step help you sort genuine, research-informed teaching suggestions from the fakes? At the conclusion of each stage, I want you to feel confident about making an informed judgment call: to continue the quest or – having vanquished the misleading foe – to return home in triumph.

			For that reason, I haven’t explored broader philosophical topics or dwelt on the nature of scientific knowledge. The Goldilocks Map won’t help you make an explicit argument about epistemology, but it will help you decide whether to trust the consultant who bantered so wittily at that recent conference. (He had such funny slides!)

			Speaking of practical questions, this talk of questing through nine chapters invites a pressing one: exactly how much time will this adventure take? We teachers are a busy lot. We can’t just drop everything and devote our weekends to heroic journeys. Happily, the journey requires less time than you might think. Several quest stages require brief minutes. Others will absorb as much time as you give them. However, you can decide how far along those branching paths you want to stray. You can draw your own reasonable limits. In short: the process will not take over your life. And, like everything else, the more you practice, the more quickly and effectively you’ll accomplish these steps. You might start as a novice, but you’ll develop greater expertise with each new adventure.

			
How Research Happens

			Because this book focuses on brain research, it will be helpful to introduce the process that produces it. At the most basic level, researchers – often professors and their graduate students – set about a specific investigation. In common parlance, we speak of experiments. Researchers often use the word study, as in: “This study explores the effects of taking handwritten notes on lecture comprehension.” These studies follow exceedingly rigorous steps to ensure, as much as possible, that the researchers can plausibly reach their conclusions. If I want to explore “the effects of taking handwritten notes on lecture comprehension,” then I should take care in several ways:

			
					I need a precise method of measuring “lecture comprehension.”

					I need to compare one group of students – who took handwritten notes – with another group of students – who used a plausible alternative. For example, I might compare the first group with a group that took notes on laptops, and another group that quietly spoke their “notes” into a recording app on their phones.

					I need enough students in both groups to ensure that my findings don’t result from chance quirks. If my groups have only five people, then I might – simply by accident – end up with strong note-takers in one group and weaker note-takers in the other.

					I need to take detailed measurements and perform exacting calculations.

			

			If I follow these (and myriad other) steps scrupulously, then I’ve earned the right to make a precise claim.

			
					Vocabulary note: researchers use the word intervention to describe the specific thing they ask students to do. In this case, taking handwritten notes is the intervention. In other studies, it could be mindfulness training, or naps, or exercise, or specific study techniques.
				

			Researchers then write up all these steps into a document, colloquially also called a study. Before that study can be published, however, it must be vetted by other experts in the same field. Scholars who study stress might evaluate research by other stress scholars, but they probably wouldn’t evaluate research into attentional blindness.

			In theory, this peer review process provides quality control. A professional painter can tell you whether a colleague did a good job painting your house – certainly better than I could. A dentist can recognize a well-filled cavity better than most fighter pilots. A psychologist who spends her days researching sleep can spot a dodgy sleep study better than almost anyone else.

			Unsurprisingly, this process results in lots of grumbling. Because peer reviews are typically anonymous, reviewers are occasionally quite mean. Professional jealousies, or fear of being scooped, might complicate the reviewers’ motives. Twitter reverberates with complaints about peer review.

			More substantively, we might ask pointed questions: does peer review guarantee excellence? Can we honestly say that all peer-reviewed research is good, and all research that isn’t peer-reviewed is bad? Professor Robert Talbert answers: 

			“It’s certainly true that a lot of peer-reviewed scholarship is bunk, and peer review is no guarantee of quality. Conversely a paper doesn’t need to be peer reviewed to contain good scholarship. However, without peer review, what you’re getting is basically a preprint [draft] that has not undergone systematic review by experts who have applied their expertise to detect and point out flaws – and those flaws most certainly exist simply because every study has flaws. Those flaws, having not been pointed out, are sitting there in the study, and they very likely affect the validity of the results.” (Talbert, 2020)

			In other words: the peer review system has weaknesses and people sometimes abuse them. But, at present, we don’t have a better way to ensure that researchers have met the standards that apply in their fields. For the same reason you wouldn’t be treated by an unlicensed doctor (even though medical licensing has its flaws), and you want your certified public accountant to be genuinely certified, we shouldn’t change our schools based on research that hasn’t completed peer review. As Talbert says, “every study has flaws.” We want experts to look for them before we do.

			Because peer review can spot those flaws, this book mostly cites studies from peer-reviewed journals. I also quote a few books, an occasional blog or tweet, even an email or two. However, some of the examples I offer don’t include citations. Let me explain why.

			The Goldilocks Map uses specific examples to demonstrate steps along our heroic journey. When I present a good example – an expert drawing on strong research to offer wise advice – I credit that work in full. When I present a bad example – an “expert” misunderstanding or over-hyping research – I don’t. The Goldilocks Map isn’t intended to “name and shame” people who do this work badly. Instead, I use those examples to guide readers along a better path. Although I accurately represent the bad examples that I offer, I don’t make their authors clear (with rare exceptions). Truthfully, their identities don’t really matter. If the advice is wrong, it’s wrong – no matter the credentials of the person offering it.

			
Skepticism 101

			All this talk of peer review and studies and professional jealousy might sound daunting. I promise you: although the quest ahead looks scary right now, with common sense and determination you’ll accomplish your mission with elan. 

			In fact, you’ve already got lots of useful skepticism skills right at hand. For one thing, you might at least notice the researchers’ credentials. Do they have an academic degree? Is the advice they offer within that same field? (An anthropology professor might do important neuroscience research, but it doesn’t happen often.)

			Of course, researcher credentials give only a rough clue about the reliability of the teaching advice. Neil Lewis, an expert in science communication, warns specifically against relying on a researcher’s eminence to weigh their advice (Lewis & Watson, 2020). As Lewis notes, scholars can gain eminence by publishing lots of studies quickly; however, longer studies probably give us deeper insight into learning. For an especially amusing analysis of this eminence problem, you might look into research on “pseudo-profound bullshit” (Gligorić & Vilotijević, 2020).

			You’ve also got experience with many other day-to-day skepticism strategies. If I say to you, “I’ve got this awesome car that you can buy for just $10,000,” for instance, you already know what to do:

			
					You would test-drive the car.

					You’d look on the internet to see if that make and model get good reviews.

					You would compare the car to others in its class.

					You’d find out if I had sold cars before and whether my customers had a good experience.

					You might look up the history of the specific car to see if it had been in an accident or used in a crime.

			

			Likewise, when you read shocking claims on social media, you know how to look under the hood:

			
					You might (gingerly) click the link to see what other claims this news site makes.

					You might Google the claim to see if a better-known source is running the story.

					You might ask yourself what other sketchy claims have been posted by this friend.

					You might surf over to Snopes.com to see what their sleuths have deduced.

			

			Some skepticism skills are so fundamental that they predate even the internet. As the most basic example, if an expert says, “Research shows that this brain-training program improves student performance,” you will almost certainly ask, “How much does it cost? And how much do you make from the sale?” Yes, profit motives tempt even brain researchers to hype inadequate research. Lumosity, a much-loved website with “brain-training” games, was fined $2 million for making misleading claims about its products (Underwood, 2016).

			In other words: the quest ahead will require specialized knowledge, and include several counterintuitive steps and strategies. But our common-sense skepticism will guide us along the way. 

			Despite the breezy tone of this introduction, I hope you agree with me that our quest has a special urgency. First, lots of false treasure circulates in our land. All too often, edu-wizards try to impress teachers with their Exciting New Idea; too often they claim that research supports their innovation. We’re not battling a rare problem here. Schools launch “brain-based” initiatives all the time.

			Second, this inaccurate information can have terrible consequences. If a classroom strategy does not work as promised, if the “brain-based” brand persuades us to change our teaching, our students learn less. That’s bad for them. That’s bad for our schools. That’s bad for students’ families. That’s bad for our economy and culture and society. Every time we let flashy-but-false “brain-based” promises dilute our practice, we fail in our essential mission.

			We simply must succeed on our journey. The next nine chapters unscroll the quest map before us.
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Part I. The Questing Equilibrium

			[image: The Goldilocks Map, drawn in the style of a treasure map. The Village is the only place marked. The rest of the map features topographical details such as trees, hills and a dragon within a mountain range, but much of the map is blank to allow other points on the journey to be filled in as the book continues.]

		

	
		
			
Chapter 1. Introducing Goldilocks

			Like quests of old, ours begins when a messenger unexpectedly appears. A rider clops up to our misty hamlet and unveils a magical object, gifted by a distant wizard. Secret words unlock the object’s awesome powers. We must guard it zealously and wield it humanely. As abruptly as he rode in, the messenger vanishes – rarely (if ever) to be seen again.

			That is: an outside expert enters our teaching world and gives us “research-based” guidance. A speaker might come to our building for a professional development day. Perhaps our grade team studies this year’s must-read book. Our principal could return from an eye-opening conference with an exciting idea. Maybe a blog or a Twitter post inspires the leadership team. 

			Whatever the specifics, a seemingly knowledgeable specialist tells us to change the way we teach. He cites brain research to make that guidance sound persuasive. Sometimes implicitly, sometimes explicitly, the Big Ask includes this message: teachers need not question it because research says so.

			Despite that message – “resistance is futile” – some villagers hold back. They admit that the mysterious object glows with a potent energy, but who was that stranger? Does he truly represent a famous wizard? Why should we believe either of them? How can they know what’s best for our village? After an angry debate around a smoking peat fire, the village elders appoint us to undertake a quest: to learn more about the messenger, the wizard, the magical object, and its potentially awesome power.

			That is: before we simply accept the “brain-based” approach offered by the professional development speaker – or the latest book, or the lively tweet – we should stop to ask some tough-minded questions. Can we trust the speaker, or the author, or the tweep? What does brain research actually say about this teaching method? What evidence suggests that this classroom strategy will help our students learn our curriculum in our community?

			Like all first-time adventurers on a quest, we pause nervously on the threshold. How will we know the path? How can we best prepare ourselves? We feel perilously under-equipped for this weighty mission. I’m going to argue that, on our journey, we don’t need supplies. Instead, we need the right perspective. In particular, we should strive for two kinds of mental equilibrium: the right balance of openness to new ideas, and the right balance of respect for expertise.

			
A Fine Balance: Openness to New Teaching Ideas

			Perhaps you’ve seen a poster online: “The most dangerous phrase in education is, ‘We’ve always done it this way’” (e.g., Harvard, 2019). Some of your colleagues, no doubt, rebuff well-intentioned suggestions with precisely that attitude. “I don’t need others to tell me what to do,” you hear them say. “If it was good enough for Gradgrind, it’s good enough for me.”

			While this poster rightly mocks that “we’ve always” extreme, it does so by posing an extreme of its own. That’s the most dangerous phrase in education? Really? (I would have thought “Today’s faculty meeting will need a few extra minutes” portends considerably greater danger.) 

			Imagine that our department has a keystone project that truly brings together our students’ understanding of a complex topic. Students love doing it. They rock that section on the final exam. Their subsequent teachers marvel at how well they remember the material. By all relevant measures, this project really works. And so, we do it year after year. In fact, it seems we’ve always done it this way. As long as we genuinely have good reasons to believe that this project helps students learn, a change might not lead to improvement.

			And yet, we all have colleagues who latch on to every passing edu-fad, especially those fads with the word “brain” nearby: brain gym and brain breaks and brain bag. (I think I made up “brain bag.”) Enthusiastically embracing all “innovative” guidance – particularly guidance with obscure terminology like “oxytocin” or “ventral tegmental area” – these colleagues are quite certain that classrooms require regular transformation. 

			If you don’t work in a school, these two extremes may sound like parodies. If you do work in a school, you know exactly who I’m talking about. (Heck, you might have been one of those people. I might have been both.) Many of us – but not all – instinctively ally with one camp or the other. We might perk up when introduced to an exciting innovation, or we might roll exasperated eyes whenever we hear about some shiny new educational initiative. 

			These impulses, I suspect, come from basic drives built into the teaching profession. On the one hand, teaching allows each of us great independence. I can go into my classroom, close the door, and create a learning world as I see best. Little wonder I don’t want outsiders telling me what to do. On the other hand, teachers regularly hear that we can shape the future. Today’s children will be tomorrow’s leaders, and that upbeat perspective can incline us to earnest optimism. Little wonder that I’m eager to try new things.

			Before we begin our skeptics’ quest, we should acknowledge this truth: both extremes create palpable dangers. Yes, my classroom allows me real independence and I don’t want outsiders spoiling my relationships with my students. At the same time, other people do have good ideas: ideas that might help my students learn more – or, at least, more efficiently. Those ideas might contradict my training, or conventional wisdom, or my classroom hunches. And yet, if they truly improve schools and classrooms, I should move past my confident pride and accept outside guidance. Failure to do so harms my students.

			And yes, my optimism about the future inclines me to experiment. At the same time, good teaching is hard. We shouldn’t naively assume that every glossy new approach will benefit our students. Until we have asked difficult questions and considered unintended consequences, we should temper our enthusiasm with caution. Again: failure to do so harms students.

			In other words: when a seeming expert says, “You should teach this way – research says so!” we should have simultaneous and conflicting reactions. We should feel excited about the possibility that research can improve our teaching. We should likewise feel wary about the potential exaggeration or misunderstanding of research. 

			As we gear up for our quest, we should deliberately pause and adopt this mental middle ground: 

			
					Despite our instinctive doubts, we pledge to embrace the magical object if we see good reason to believe it works. 

					Despite our excitement about its jewels and possibilities, we vow to toss it aside if we can’t verify its magic.

			

			I’m arguing that we should pursue our quest as Goldilocks. We don’t want to be too skeptical; we don’t want to be too trusting. We’re looking for an openness equilibrium: a balance that’s just right.

			I have to admit that the image of Goldilocks on a quest looks jarring. With her pert curls and nosy innocence, she doesn’t belong in a story with gory swords and touchy dragons. This incongruity, however, highlights an important point. Our culture’s quest narratives emphasize good and evil, right and wrong, saintly and wicked. Such stories, in other words, typically focus on extremes. We don’t have a national epic about questing valiantly toward a sensible middle ground. 

			For that reason, the quest decreed by the village elders creates a two-layered challenge. On the surface, it requires specific skills and technical knowledge. Deeper down, it requires a new mental model. We’re not defying Sauron, or the Borg, or He Who Must Not Be Named. Instead, we seek out a moderate stance among hot-headed alternatives.

			If you can picture yourself as Goldilocks on a Just Right Quest, you’re already creating the perspective that will allow this journey to succeed.

			
A Fine Balance: Respect for Expertise

			At the same time as we deliberately adopt a Goldilocks perspective on new ideas – not too skeptical, not too trusting – we should also contemplate a second, related middle ground: our response to expertise.

			In a famous series of studies, two scholars tested students’ actual skill at various tasks and their perceived skill at those same tasks (Kruger & Dunning, 1999). They had students take a grammar test, or a logic test, to measure their ability. At the same time, they also asked a straightforward question: “How many of those test questions do you think you answered correctly?” Justin Kruger and David Dunning wanted to compare the students’ actual ability, as measured by their test scores, with their perceived ability, as measured by their predictions.

			They found that, quite consistently, students who lacked a particular skill nonetheless predicted great success. On the logic test, for instance, the least successful students scored an average of 12%. Despite this painful weakness in their logic skills, they predicted a score of 62%. On the grammar test, they predicted an average score of 60%, when in fact – yikes! – they scored 17%.

			Simply put: until we have an expert’s knowledge, experience, and perspective, we don’t really know what we don’t know. We can’t yet truly understand what we don’t understand. John Cleese – one of Dunning’s friends – sums it up in this way: 

			“[Knowing] how good you are at something requires exactly the same skills as it does to be good at that thing in the first place. Which means, and this is terribly funny, that if you’re absolutely no good at something at all, then you lack exactly the skills that you need to know that you’re absolutely no good at it.” (Monty Python, 2012)

			The reverse holds true as well. Those who did the best on Kruger and Dunning’s grammar test predicted that they had scored 77%; they had in fact scored 90%. The top group at logical reasoning predicted a score of 68%, yet achieved a score of 85%. The more we know, the likelier we are to spot – even exaggerate – our mistakes.

			Figure 1 graphs this paradox. For those who know the least – the bottom quartile – the predicted score towers over the actual score. That is: the dotted line is much higher than the dashed line. For those who know the most – the top quartile – the reverse holds: the predicted score (dotted line) is modestly lower than the actual score (dashed line). 

			[image: Line graph titled 'Effect of Actual Competence on Perceptions of Competence'.]

			Figure 1. (Source: Kruger & Dunning, 1999)

			Follow link for extended description

			When we enter brain-research world, teachers often make both Dunning-Kruger mistakes. First, the allure of educational psychology and neuroscience tempts novices to enthusiastic overconfidence. For instance, when I attend my inaugural conference on the neuroscience of stress and memory, I might latch on to key ideas and terms: neuroplasticity, cortisol, hippocampus, amygdala, adrenal gland. Back in school, I zealously deploy those words to make my arguments more persuasive:

			
					“We can’t possibly ask students to take that advanced course because parietal lobe!” 

					“It’s essential that every student have an adviser; we need to raise their oxytocin levels!” 

			

			These magic brainy words add seeming gravitas to the causes I champion. Trust me: experts would roll their eyes at my statements. Yet as a beginner, with only a weekend’s worth of neuroscience under my mental belt, I don’t understand how much I have misunderstood. I don’t have enough knowledge to see the painful limits of my knowledge.

			Our just-right Goldilocks perspective requires that we acknowledge the expertise that researchers bring. Psychologists have a profound understanding of the mind’s baffling complexity. If a psychology researcher tells me that memorizing one thing (a poem) does not make me better at memorizing other things (properties of chemical elements), he probably knows better than I (Roediger, 2013).

			So, too, neuroscientists explore an almost infinitely intricate map of calcium channels, glial cells, and Latinate terminology. If neuroscience researchers tell me that the inferior parietal lobe, the supramarginal gyrus, and the angular gyrus are associated with representations of semantic memory (van den Broek et al., 2016), I start by trusting their expertise. 

			Simply put, we should approach brain research respectfully, even modestly. When it comes to dendrites and long-term memory reconsolidation, scientists really do know more than we do. And yet, teachers often fall victim to the second Dunning-Kruger mistake as well. At the same time as we overestimate our knowledge of brains, we often underestimate our classroom expertise. 

			When a researcher makes a Big Ask, her fluency with neuro-terminology might scare me into needless timidity. If the person giving me teaching advice can say “corpus callosum” and “dosing effect” with casual confidence, that level of knowledge endows her with awesome authority. I take for granted that her suggestions will improve my teaching. I can’t possibly know as much as these experts, so I should simply follow their instructions. 

			For instance, your average neuroscientist knows a lot more than I do about the ventral striatum. She might make emphatic teaching recommendations based on that brainy knowledge. But I know a lot more than she does about teaching The Grapes of Wrath to 10th graders. In my years of experience, I’ve learned to prepare students very carefully for the final chapter’s fertile symbolism. If I don’t, they’ll be so grossed out by Rose of Sharon’s breastfeeding that they’ll completely miss her astonishing transformation – and Steinbeck’s point.

			Figure 2 highlights this paradoxical over- and under-estimation of our knowledge. At arrow A, we overvalue our knowledge of brain science – likely to be much lower than an expert’s. At arrow B, we undervalue our teaching experience – likely to be quite meaningful.

			 

			[image: Line graph labelled as Figure 2 and titled 'Effect of Actual Competence on Perceptions of Competence'.]

			Figure 2. (Source: Kruger & Dunning, 1999)

			Follow link for extended description

			When we adopt our Goldilocks perspective, we remember to avoid both extremes. Brain researchers have one important expertise; teachers have another, equally important expertise. 

			In practice, the second Goldilocks equilibrium works like this… 

			A psychologist might say, “Research into the spacing effect shows that people learn more when they spread practice out over time. The same number of practice problems yields greater learning when spread out over days and weeks than when undertaken all at once. For that reason, teachers should rethink their syllabi and lesson plans.”

			We can start by respecting her expertise in long-term memory formation. We can assume she has good reasons to make this Big Ask. At the same time, we should respect our own expertise as well. For instance, as we’ll discuss in Chapter 5, we should ask, “What are the boundary conditions for this research finding?” That question is entirely reasonable. The psychologist should answer it. In fact, a refusal to answer it would throw her teaching advice into doubt. Yes, her expertise encourages us to listen respectfully. And yes, our expertise encourages us to stand our ground. We should ask respectful questions – and confidently expect thorough answers.

			
Reverse Goldilocks

			This Goldilocks perspective guides our thinking as we quest and helps us evaluate advice from messengers and wizards. For all the reasons that we avoid passionate extremes, we should beware others who embrace them. We value our Goldilocks compass so highly that we doubt others who ignore it.

			Imagine the following exchange:

			Teacher: Mr. Conference Speaker, thank you for that presentation. Now that you’ve shared your research with us, what plans do you have to gather feedback from teachers so you can learn from our experience as well?

			Conference speaker: We have no such plans. We have done the research. We know what the right answer is. Teachers need to do it. So, do it.

			This exchange – sadly, not fictional – presumes not a balanced equilibrium but uncompromising hierarchy. According to this conference speaker, teachers must obey researchers’ directions, yet researchers need not even listen to teachers. In this view, teachers’ day-to-day classroom experience has no place in shaping classroom practice. ’Tis not ours to reason why. ’Tis but ours to follow “research-based” instructions. 

			Our Goldilocks perspective tells us: ignore this speaker’s extreme stance.

			We could imagine this dialog reversed:

			Teacher: Mr. Conference Speaker, thank you for that presentation. I’m intrigued by your advice, but I’ve seen lots of psychology research that contradicts what you say. How would you go about integrating your years of teaching experience with research guidance?

			Conference speaker: I wouldn’t. I trust my gut and my experience and learn from my students. If researchers want to know what works in a classroom, they should come watch me.

			I’ve never seen anyone say that at a conference, although I have seen such comments on Twitter. Here again, the speaker’s extremity makes his argument unpersuasive. My classroom experience obviously informs my beliefs. But I’ve always got something to learn – especially from experts in cognitive science.

			Most kinds of uncomplicated certainty should raise our doubts. If a book says that a teaching technique works for all students learning all topics in all circumstances, the very breadth of that claim makes it especially unlikely. Goldilocks rarely believes “always”; she rarely believes “never.” She prefers “most of the time, but with some important exceptions.” And she straight-up loves “under these specific circumstances, but not those circumstances.”
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