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Series foreword 
Tom Sherrington

			The idea for the In Action series was developed by John Catt’s Teaching WalkThrus team after we saw how popular our Rosenshine’s Principles in Action booklets proved to be. We realised that the same approach might support teachers to access the ideas of a range of researchers, cognitive scientists and educators. A constant challenge that we wrestle with in the world of teaching and education research is the significant distance between the formulation of a set of concepts and conclusions that might be useful to teachers and the moment when a teacher uses those ideas to teach their students in a more effective manner, thereby succeeding in securing deeper or richer learning. Sometimes so much meaning is lost along that journey, through all the communication barriers that line the road, that the implementation of the idea bears no relation to the concept its originator had in mind. Sometimes it’s more powerful to hear from a teacher about how they implemented an idea than it is to read about the idea from a researcher or cognitive scientist directly – because they reduce that distance; they push some of those barriers aside. 

			In our In Action series, the authors and their collaborative partners are all teachers or school leaders close to the action in classrooms in real schools. Their strategies for translating their subjects’ work into practice bring fresh energy to a powerful set of original ideas in a way that we’re confident will support teachers with their professional learning and, ultimately, their classroom practice. In doing so, they are also paying their respects to the original researchers and their work. In education, as in so many walks of life, we are standing on the shoulders of giants. We believe that our selection of featured researchers and papers represents some of the most important work done in the field of education in recent times. 

			This In Action book is a perfect example of the value of asking a practising teacher to explore the classroom applications of a researcher’s ideas. I was one of the many people, alongside Nimish Lad, delighted to discover Arthur Shimamura’s eBook, where he sets out his MARGE model, via social media. The ‘whole brain’ model is fascinating, with each of the five elements of MARGE contributing to a deeper understanding of the learning process with implications for classroom practice. Nimish is one of the great enthusiasts in the world of ‘edutwitter’ sharing ideas and championing the work of others. I knew he’d be excited about this project and he has succeeded in delivering a superb account of MARGE In Action.  

			We were thrilled to have Arthur’s endorsement for this book in its early stages and were all deeply saddened to hear that he passed away in October 2020.  Daniel Willingham was instrumental in sharing Shimamura’s work with the online teacher community so it is wonderful that he has contributed the lovely foreword, paying tribute to Arthur’s contribution to the field.  

		

	
		
			
Foreword
by Daniel T. Willingham

			In 1993, just out of graduate school, I attended a small meeting of memory researchers at the Cold Spring Harbor research campus. It was damn scary, as the attendees were all people whose work I had studied and revered. James Watson, the legendary molecular biologist and head of the facility at the time, sat in on some of the talks. I, one of two junior people there (why, why?) felt shaky and far out of my depth, an ensign who had blundered into a war-planning meeting of admirals. 

			At lunch the first day we were eating at a barracks-like mess hall (long tables, benches) and no one was speaking to me, which was fine, because I was sulking, thinking my talk that morning had gone over terribly. Art Shimamura sat down at my right with his tray. We hadn’t met, but I of course knew who he was. We exchanged greetings, and ate in silence for a few minutes. Then Art turned to me and said, ‘Do you know what I especially like about your work?’ 

			You can understand why I remember that remark after 30 years, but as I was to later learn, this sort of comment was typical of Art. It wasn’t just that he sought to make a junior researcher and stranger feel welcome and valued. He opened with a question, characteristic of his unquenchable curiosity. 

			Art Shimamura made profound contributions to the study of memory in the 1980s and 90s, especially on the question of the unity of memory. Is memory one thing, or should memory theory acknowledge multiple types of memory? If so, how would they be differentiated in theories? And what sort of evidence would be definitive? Art was one of a handful of researchers posing these questions in the early 1980s, and one of an even smaller set offering answers based on neuroscientific methods. 

			Like most great thinkers, Art had intellectual wanderlust, and he was not reluctant to indulge it. He went on to publish important work in visual perception, aesthetics, aging, and emotion. But towards the end of his career, he returned to memory with the publication of an ebook, MARGE: A Whole-Brain Approach to Learning. The title encapsulates what’s so wonderful about the approach to teaching it describes: the book analyzes fundamental cognitive processes (memory, attention, motivation) but it’s obvious that these processes are not independent of one another. If you change one, you may very well change others. It requires someone like Art with comprehensive knowledge of cognition as a whole, to anticipate those interactions, and to write about the processes of teaching and learning with them in mind. 

			But although Art was an award-winning college professor, he was not a K-12 teacher. How fortunate, then, that we have Nimish Lad to interpret the lessons of MARGE for this new audience. Lad has done a marvelous job of bringing the principles of MARGE to life in classroom contexts, with vivid case studies, such as bringing emotion into a biology lesson via the discussion of ethical issues like the use of stem cells. But for all the rich detail, Lad manages to stay focused on practical utility. I especially love the table that summarizes each chapter, reminding you of what’s been described, what to do with it, and how it might go wrong. 

			A danger with a book like this is that the author might convince himself that he’s carrying the banner of Truth into battle with the benighted, backed by the artillery of Science. There’s none of that overconfident zeal to be found here. Lad does a beautiful job of explaining the principles of MARGE and then showing how they are compatible with multiple classroom practices and approaches. 

			I hope and expect you will enjoy this volume as much as I did. I think every teacher will find something in it that will expand their mind and challenge them to reflect on their practice.

			Daniel T. Willingham
Keswick, VA
April 23, 2021
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Introduction

			The process of learning, and specifically the science behind it, has become an area of great interest in recent years. I had a basic understanding of cognitive science from my studies at university, but I had spent little time trying to apply this to my teaching practice. Towards the end of 2018 this changed, when by chance I was lucky enough to stumble across a free ebook that redefined my view of the learning process. MARGE: A Whole-Brain Learning Approach for Students and Teachers1 by Professor Arthur Shimamura (Professor Emeritus of Psychology from the University of California, Berkeley) instantly grabbed my attention as a model for maximising learning.

			Shimamura's book is particularly fascinating, as it links what is known about the neuroscience of the brain and the cognitive science of how we learn. Rooted in research around how the brain works when processing new information and recalling prior knowledge, MARGE is a powerful set of principles that can be used effectively within the classroom. Each of the five letters in the acronym – Motivate, Attend, Relate, Generate and Evaluate – was looked at in detail, and linked to cognitive science. While the original book was written for use in universities, this In Action book aims to bring MARGE into the classroom, applying the principles to all ages and stages, from Early Years Foundation Stage (EYFS) through to Key Stage 5. Examples from practicing teachers are used to exemplify how each principle can be seamlessly integrated into lessons, providing a clear model for how MARGE can affect the learning of students. The first section of this book will give an overview of the key parts of the brain involved with the learning process and how MARGE links with them, while the rest of the book will discuss practical strategies for each principle in detail.

			
Learning and top-down processing 

			To understand the role the brain plays in the learning process, we must first define what we mean by learning. Daniel Willingham has mentioned that most definitions of learning are interpreted within the context of the writer’s theory, for example Kirschner, Sweller and Clark's definition, ‘Learning is a change in long-term memory’ is set within the context of Cognitive Load Theory.2 Shimamura defines learning as ‘Our ability to acquire knowledge from sensory experiences’3 and goes on to describe three types of learning:

			
					
Perceptual learning, where learning happens through exposure to a variety of sensory experiences, such as learning to distinguish between differing tones of music.

					
Conceptual learning (or academic learning), where newly acquired facts are linked to prior knowledge, which is much of what happens in the classroom.

					
Skill learning, where practice, trial and error leads to progression, such as learning to play a new piece of music.

			

			MARGE, while applicable to all areas of learning, is specifically applicable to conceptual learning. In psychological terms the process of acquiring knowledge can be described as bottom-up or top-down processing.
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			Top-down processing is the most efficient form of learning. This mode of processing avoids sensory overload, as a wide base of prior knowledge is used to guide which sensory information is attended to and processed. 

			Bottom-up processing is inefficient and can lead to sensory overload. In this mode, sensory information is ‘absorbed’, as if by diffusion, into memory. This leads to minimal meaningful links being made, and any knowledge gained being a set of disparate unconnected elements.

			Top-down processing allows a key feature of the learning process to come into play; the idea of knowing what needs to be paid attention to, and therefore what information can be filtered out. Imagine sitting in a university lecture, listening to the lecturer talking through an idea. Every now and again, an anecdote is thrown in to keep the lecture interesting. If all processing was bottom-up, this would lead to you trying to memorise the anecdote, absorbing that information as a set of facts with no clear links to any knowledge you previously had. However, by activating prior knowledge as part of top-down processing, new and relevant information being discussed in the lecture can be linked together quickly, while the anecdotes (if they are not relevant) can be filtered out.

			A key point here is the important role that prior knowledge plays in the process. In EYFS, including reception, pupils often learn through play. While this seems like bottom-up processing, careful observations of the exceptional work of early years teachers shows that through clear instruction, questioning and prompting, learning becomes a top-down process.

			Active learning is a phrase that has been bounced around the educational sector, but it is not about getting out of your seats and moving around the room or completing a task. The idea of active learning could be rephrased as ‘cognitively active learning’. This would lead to a different set of questions being asked when we observe learning: Are students actively engaging with the learning process? Are they top-down processing? Are they bottom-up processing?

			A good example of this is discussing with students what they do when given a textbook and assigned pages to read. Students who are top-down processing will attempt to get a gist of the content first so that they can bring relevant prior knowledge to the front of their mind, allowing them to attend to relevant content in the text. Students who are bottom-up processing will read the textbook with no clearly defined strategy to link what they are taking in to any prior knowledge.

			The insightful part of Shimamura's book is the link it makes between neuroscience and cognitive science. It is important to note here that while an understanding of the neuroscience behind the brain is interesting, it is not required knowledge for applying the principles of MARGE. With that in mind, the following section will cover a brief overview of the neuroscience Shimamura discusses, before we move on to how it can affect our teaching.

			

			
				
					1. Shimamura, A. (2018). MARGE: A whole-brain learning approach for students and teachers. Retrieved from https://bit.ly/3rPxulE

				

				
					2. Willingham, D. T. (2017, June 26). On the definition of learning. Retrieved from https://bit.ly/2PZGV4z

				

				
					3. Shimamura, A. (2018), p1

				

			

		

	
		
			
The Brain

			While this chapter is interesting and provides a framework around which Shimamura has built his MARGE model of learning, it is only included for background knowledge purposes. Further detail can be found in Shimamura’s original book.

			Much has been said and written about cognitive science and its application in the classroom, but too often it has been confused with neuroscience. While cognitive science deals with more abstract processes such as cognition, neuroscience deals with more tangible effects such as changes in the electrical signals within the brain. These two fields have found an area of overlap since the advent of fMRI, functional magnetic resonance imaging, which can be used to map regions of the brain that become active throughout the learning process.

			When discussing the brain, it is important to understand that the parts of the brain do not operate in isolation in the learning process. MARGE is a whole-brain approach to learning, quite different from some other ideas, such as learning styles, or left-brain right-brain dominance theory. The various parts of the brain do not lend themselves to any single preferred method of learning for an individual, as stated by Shimamura:

			Over-indulgent practitioners often fall prey to a modern-day form of phrenology – if we can only boost activity in these brain regions, we can solve the problem of poor student learning. Even worse are those practitioners who use brain regions as markers for ‘styles’ of learning – are you a left-brain (verbal), right-brain (spatial), back-brain (perceiving), or front-brain (thinking) learner? … Efficient learning and retention depends on coordinated brain activity in a multitude of brain regions.1

			
Structures and functions of parts of the brain

			A summary of the key features of functions of the brain include:

			
					
Prefrontal cortex (PFC) – controls the executive functions such as attention, decision making and the maintenance of working memory.

			

			Occipital cortex – where visual imagery is processed.

			
					
Heschl's gyrus – where auditory information is processed.

					
Medial temporal lobe (MTL) – binds information into episodic2 memory.

					
Cerebral cortex – where conceptual knowledge3 is stored.

					
Midbrain – contains the rewards circuit; linked to motivation and memory.

			

			
				[image: ]
			

			When reading Shimamura's MARGE, there are five key conclusions that can be drawn:

			
					To ensure students remain motivated to learn, we need to foster epistemic curiosity, activating the midbrain reward pathways.

					Consideration must be given to the amount and layout of text being presented, as well as what is being said, to ensure the PFC knows what to attend to.

					The delivery of new concepts needs to allow our MTL to relate new information to existing information.

					Build in opportunities for students to generate connections in the cerebral cortex, through repeated usage and reactivation of learned information.

					Without the PFC focussing on the right stimulus and evaluating the knowledge we have gained, the process of learning becomes obsolete.

			

			Shimamura discusses that the midbrain is the site of the production of dopamine, which has some control of motivational salience; the degree to which a person is motivated or repelled by an event, object or outcome. Imaging of the brain when patients have been subjected to pleasurable processes, such as listening to music, indicate that areas of the brain associated with efficient learning, such as the PFC, are linked to the reward circuit in the midbrain.

			When attempting to motivate students as part of the learning process, Shimamura discusses the idea of curiosity as key for engaging the reward circuit. It is important to consider if the curiosity we are fostering is epistemic – wanting to go deep and learn more about a subject – rather than diverse – wanting to experience a range of new ideas.

			To ensure students remain motivated to learn, we need to foster epistemic curiosity, activating the midbrain reward pathways.

			The PFC makes up about 28% of the brain. It is involved in the processing of our thoughts; controlling what we are thinking about and therefore our attention, which in turn fosters in us the belief that we have control over what we pay attention to. While reading this book, if I asked you to listen carefully to see if you could hear a bird outside the window, you would instantly switch your attention to search for that sound. You would no longer be focussed on what you were reading on this page, your PFC would not be processing information from this book alone, and the learning process would be impeded. 
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