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			Zoe Enser was a classroom English teacher for over 20 years as well as head of department and school leader in charge of improving teaching and learning. She is now lead English specialist advisor for Kent with The Education People. 

			Mark Enser has been a geography teacher for the best part of two decades as well as a head of department and research lead. He is the author of Making Every Geography Lesson Count and Teach Like Nobody’s Watching and is a Tes columnist.

		

	
		
			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. 

			Mark and Zoe Enser are prolific bloggers and writers, both able to communicate the essence of an idea in such a way that makes it feel simultaneously rigorous but also simple and doable. Their presentation of Fiorella and Mayer's superb work on generative learning is a perfect example. 

			Finally, in producing this series, we would like to acknowledge the significant influence of the researchED movement that started in 2013, run by Tom Bennett. I was present at the first conference and, having seen the movement go from strength to strength over the intervening years, I feel that many of us, including several In Action authors, owe a significant debt of gratitude to researchED for providing the forum where teachers' and researchers' ideas and perspectives can be shared. We are delighted, therefore, to be contributing a share of the royalties to researchED to support them in their ongoing non-profit work. 

		

	
		
			Foreword
Logan Fiorella

			As educators, we don’t just want students to recall facts. Factual knowledge is important, of course, but we want more than that. We want students to understand what they’ve learned so they can apply their knowledge to new situations. We want them to go beyond the lesson and see its implications for future learning and problem solving. In short, we want to foster generative learning. 

			Generative learning involves ‘making sense’ of our experience by testing it against what we already know. To illustrate, imagine you are in an airport terminal and someone frantically sprints past you with their luggage. You think to yourself, ‘They must be late for their flight.’ This situation makes sense because it coheres with your knowledge of airports. But notice how you didn’t just observe the behaviour; you made sense of it – you generated a plausible explanation of the behaviour. Of course, sometimes things don’t make sense – that is, we struggle to generate a plausible explanation of the situation (‘Why is that person running through the museum?’).

			Although we are natural sense-makers, our desire for meaning doesn’t always translate to learning abstract concepts in the classroom. Indeed, many students do not engage in generative learning spontaneously, or they struggle to do so effectively. In one study, we found most college students learning about the human respiratory system took notes by copying words and phrases (and sometimes entire sentences) directly from the lesson rather than trying to build a coherent ‘mental model’ of how the system works. Needless to say, these students did not develop a robust understanding of human respiration. Unfortunately, the default for many is to approach learning as a passive tape recorder rather than as an active sense-maker. 

			What can teachers do to foster generative learning? Over the past 40 years, cognitive scientists and educational psychologists have made substantial progress answering this question, and from this work, some important themes have emerged. In 2015, Rich Mayer and I reviewed the vast literature on learning strategies in our book Learning as a Generative Activity. We identified eight simple activities shown to promote student understanding across many studies: summarising, mapping, drawing, self-testing, self-explaining, teaching, and enacting. Each activity supports a common set of processes reflected by what we called the select-organize-integrate model (SOI): select key ideas, organize them into a coherent structure, and integrate them with prior knowledge. We also used the available evidence to specify when and for whom each strategy is likely to be most effective.

			It was clear from our book that research on generative learning had promising implications for improving student learning. However, until now, talk about generative learning has largely been confined to research laboratories and technical handbooks. Generative Learning in Action takes our work an important step further by providing teachers a concise, practical guide for how to apply principles of generative learning to real-world classroom settings. It provides concrete examples of how each generative strategy works across learning contexts, while being sensitive to potential boundary conditions. I am confident Generative Learning in Action will help you discover tangible ways to foster sense-making and meaningful learning in your students. 

			As you embark on your journey to put generative learning into action, it may be helpful to keep in mind this fundamental principle: generative learning depends on the quality of what students generate – the quality of their summaries, explanations, drawings, etc. It depends on generating appropriate relationships that lead to the construction of a coherent, testable, and useful model of how things work and how to solve problems in a given domain – whether it’s Newton’s laws, the human circulatory system, or Shakespeare. 

			Ultimately, learning depends on what students think about, and what students think about depends on what they already know. If students do not have sufficient background knowledge and instructional guidance to generate meaning from a lesson, the lesson simply won’t make sense. This means, as teachers, we must continually be in touch with what our students know. Fortunately, generative activities not only serve as effective learning strategies but also serve as great assessment tools for gaining insight into the quality of students’ knowledge. By analysing student drawings, for instance, teachers may better detect common misconceptions that can inform subsequent instruction. Furthermore, the experience of struggling while creating a drawing can send a powerful signal to students that something doesn’t quite fit. In this way, generative learning is a dynamic, iterative, and communicative transaction between teachers and students. 

			Reading Generative Learning in Action is a perfect opportunity to engage in your own generative learning. How does generative learning relate to your own conception of teaching and learning? How are these strategies similar to or different from your current teaching practice? How might your students respond to generative activities? And most important, what does generative learning look like in action? 

			Logan Fiorella is assistant professor at the Department of Educational Psychology (Applied Cognition and Development) at the University of Georgia and co-author of Learning as a Generative Activity.

		

	
		
			Introduction
From teaching to learning

			This is an exciting time in education, especially for any teachers with an interest in educational research. The researchED movement holds conferences all over the world, with a series of books published looking at issues as diverse as SEND, curriculum and direct instruction. Impact, the journal of the Chartered College of Teaching, has been published for the last couple of years and is brimming with articles, often from classroom teachers, on the application of research in the classroom. 

			What a great deal of educational research adopted by teachers has tended to focus on is the instruction phase of the learning process. Rosenshine’s ‘Principles of Instruction’ provides an excellent series of pointers in how a teacher can ensure that they present information in a way that increases the chance of it being learnt by the pupil. Likewise, the principles of cognitive load theory set out how instruction can be planned in a way to best manage the cognitive load of a task and so avoid overwhelming the limited working memory. 

			What this book does in contrast is to look at the process from the other side of the desk. Generative learning considers the learning experience from the point of view not of the teacher, but of the learner. It asks what they should do with the instruction that they have been given to ensure that they are able to truly make sense of it and learn it in a way that allows them to apply it to new situations in the future. We could see generative learning as the reverse side of Rosenshine’s coin. 

			The book you are holding, Generative Learning in Action, is based on a theory of learning that suggests pupils create understanding of what is to be learnt through a process of selecting information, organising it and then integrating it into what they already know. It draws primarily on the work of Logan Fiorella and Richard E. Mayer and their 2015 book Learning as a Generative Activity: Eight Learning Strategies that Promote Understanding, but we also draw on the work that influenced them and on further theories of learning that we have found useful in implementing generative strategies in our classrooms.1 Primarily this book is a teacher-eye view on what could otherwise remain an academic theory. It will explain Fiorella and Mayer’s titular eight learning strategies and discuss their use in practice. We have tried to be clear on how these strategies could be deployed most effectively in a range of subjects and settings but have also, I hope, pulled no punches when it comes to discussing potential pitfalls to be avoided. 

			The place of generative learning in the education landscape

			In order to best understand the application of generative learning in the classroom, it helps to recognise how it fits into other elements of our practice. This awareness will help us to implement the eight strategies effectively and with an awareness of potential pitfalls to avoid. 

			Constructivism 

			Generative learning falls into a broadly constructivist model of learning in which learning is viewed as something that happens in the mind of each learner and is shaped by their own experiences and the prior knowledge that they bring to the topic. For example, if I were to be presented with information about the salt plains of the Danakil Depression and the way the shallow seas evaporated leaving the mineral behind, I would link this to knowledge I already hold about plate tectonic movement in this region and the rifting that occurred there and see this new information in light of that. Someone else might already know something about the impact of salt on trade in North Africa and so will read this new information in those terms. We would both take something different from the presentation of the same material. This would suggest that learning is a highly individual thing. 

			As Richard Fox points out, however, this is little more than common sense, and he warns that constructivist claims about learning can be both vague and misleading:2

			This vague idea, itself misleading and incomplete, can be developed in a number of ways that are not always compatible with one another. Moreover, as the claims become more bold and distinctive, they risk collapsing either into implausible philosophical positions or becoming empirically too narrow, respecting some aspects and types of learning to the detriment of others.3

			So, to take the above example, should we assume that there is no objective truth about the Danakil Depression that can be taught? That any knowledge is subjective and true only to the person holding it? These are the sort of ‘bold and distinctive’ yet ‘implausible philosophical positions’ that some radical constructivists4 reach. 

			One of Fox’s criticisms of constructivism in particular can highlight potential pitfalls of generative learning that we as teachers should be aware of: learning is an active process. This is one of the key tenets of generative learning – that pupils need to go beyond passively being around the thing to be learnt and actively engage in it. In their introduction to ‘Eight Ways to Promote Generative Learning’, Fiorella and Mayer cite Wittrock (1989) in saying ‘the mind … is not a passive consumer of information’; rather, ‘it actively constructs its own interpretations of information and draws inferences on them’.5 However, as Fox points out, the human mind does both. It is perfectly capable of consuming information passively and responding to it – such as the iris narrowing when exposed to bright sunlight or the way our behaviour may change as a result of some sort of sanction – without us ever being aware that this had occurred. He explains, ‘Our ability to perceive, to learn, to speak and to reason are all based on the innate capacities of the evolved human nervous system.’6

			All this really means is that we should be aware that although pupils can generate learning through the constructive and interactive methods discussed in Fiorella and Mayer’s work, it would be a mistake to think they can only generate learning in these ways. 

			Schema theory

			[image: ]

			When we think about constructing meaning, we often mean constructing schema. This term, which relates to how the mind stores information in the long-term memory. is used in both cognitive science and psychology. Perhaps most famously, Jean Piaget looked at how cognitive function categorised and organised information in internal structures.7 This was then developed further by Frederick Bartlett,8 who made links to the schema and memory in psychology, which he stated involved ‘an active organization of past reactions or experiences’.9 This was later developed by R.C. Anderson, who linked ideas of schema to educational psychology, especially in regards to reading, arguing that ‘every act of comprehension involves one’s knowledge of the world as well’.10 This is a statement which has significant implications for how we ensure learners have the required prior knowledge in order to access new information.

			A schema (a singular collection of concepts; plural ‘schemata’/‘schemas’) is a network of information built around connected ideas. We have a huge range of schemata which include social schemata which tell us how to behave in certain social situations (for example, how to interact with friends), events schemata (for example, in professional interactions) and personal schemata which hold certain information about ourselves, our behaviour and our abilities. Most importantly in the context of education, we hold academic schemata, where we organise and categorise information about the topics and subjects we study.

			Schemata are not static stores of information and will be regularly adding information and reorganising them in order to assimilate new knowledge and develop new applications. Nor are they simply an ever-filling pail where we pour more information. Schemata are continuously involved in interactions between prior knowledge and new information which we are receiving, selecting and organising before integrating into the long-term memory (the SOI model – see below). 

			When we receive new information about a topic, we draw on our prior knowledge in order to make connections and create meaning. Decontextualised or seemingly random information is difficult to process, so activating prior learning, highlighting links or providing a ‘big picture’ within which learners can place this information will help support schema development. For example, if I were to say to you ‘Danakil Depression’, as I did above, but then simply walked away, it is unlikely you would remember the term. It would hold no meaning to you. Perhaps, you would mistakenly file it under ‘a mental health condition’. However, you now know it is a landform feature created by tectonic movement, is found in East Africa and is involved in the production of salt. This information, ‘Danakil Depression’, has been given context and can now be assimilated into your schema. 

			It is also important to note that schemata can, and often do, contain inaccurate information and even false learning. These are the misconceptions which we see students really want to cling on to. For example, those who insist that February only has one ‘r’ in it or those who claim that it is hottest on the equator because it is closest to the sun  These schemata need to be challenged and broken down in order to be rebuilt around the correct information. Certain misconceptions held in schemata which may have formed the basis of some of our students’ earliest learning experiences are incredibly important to restructure as this may continue to impact on the further development of the correct schema, for example with issues with phonemic awareness. If some of this is not correctly understood, both reading and writing can be negatively impacted. To return to the example above, if you thought that East Africa was free from tectonic processes or had no natural resources, your schema would have to shift to accommodate contradictory information. And in this way, we generate learning.
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