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Foreword by Paul A. Kirschner


About the author


Introduction


Why explain?


Explain with undivided attention: Set the conditions for focus


Reduce visual clutter in the classroom environment


Place classroom displays away from where you’re explaining


Insist on silence in the classroom while you are explaining


Shut the door and close the partition when you are explaining


Use proactive behavior management strategies to create an environment that is conducive for attention


Arrange classroom seating so that students are facing away from their friends and toward the teacher


Ban cell phones and don’t look back


Explain clearly: Say only the words that need to be said


Use precise language rather than ambiguous or vague terms


Rehearse explanations in advance of teaching


Speak confidently and directly, avoiding false starts, hesitations, and unnecessary repetitions


Use video recordings to identify unproductive features of your speech


Maintain a coherent thread from one idea to the next


Identify a lesson objective and stick to it


Allow the humor within the content to surface without forcing it


Only tell stories that help students to understand the material


Explain interactively: Alternate between inputs and outputs


Explain in small steps, with each step followed by opportunities for students to respond


Ask questions to check that students are listening to and understanding your explanation


Increase the number of responses you elicit by having students respond in unison, rather than just one at a time


Teach at a brisk pace to increase the number of responses you can elicit per lesson


Check that each segment of your explanation has been understood by having students show you their answers on mini whiteboards


Evaluate student responses to determine when to explain again and when to forge ahead or differentiate


Pose questions to the whole class, then call the name of a  non-volunteer


Insert a pause of around 3 seconds before eliciting responses


Give students time to mentally rehearse and visualize the material that they are learning


Follow explanations with prompts that require students to explain the material in their own words


Have students turn and talk about what was just explained to them


Explain with visuals: Pair speaking with images and drawings


Select and use visuals that complement your explanations


Avoid adding visuals that could interfere with comprehension or clutter the presentation


Avoid putting excessive amounts of text on the board


Signal (point, circle, highlight) toward the parts of the presentation that you want students to focus on


Start with a blank canvas and progressively add information to the board as you explain


Explain with examples: Show what it is and what it isn’t


Using precise wording, juxtapose minimally different examples to illustrate the boundaries of a concept


Present a wide range of examples to illustrate sameness


Test students on unknown instances of the concept to promote generalization


Show students the correct way to complete the task, and correct errors immediately


Once students are fluent with the material, provide examples of incorrect work so that they can locate and explain the errors


Use analogies to compare familiar concepts to more abstract content


Explain with stories: Use narrative, emotions, and gestures


Explain with a narrative structure, highlighting the conflict that makes the material so interesting


Tap into students’ emotions by revealing your own feelings about the material


Use eye contact, facial expressions, and an emotionally resonant tone of voice when explaining


Use gestures to represent material and guide cognitive processing


Explain and release: Gradually fade guidance


Explain the material early and often during the initial stages of skill acquisition


Slowly reduce the amount of explanation as students gain competence with the material


Gradually omit steps in explanations so that the responsibility of completing the material increasingly rests with the students


Use an “I do, We do, You do” sequence to explain material to students


Break complex material down into part-tasks and gradually build up to whole tasks


Gradually shift from overt to covert responses, and massed practice to spaced practice


Conclusion
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EXPLAINING EXPLAINED


Humans are (almost) unique among animal sorts in that they are capable of communicating what they have learnt to others who haven’t yet learnt it. We’ve done that through oral histories, pictographs, written histories, and just plain teaching. This information communication from adults to adults, children to children, parents to children, teachers to students, and so forth are all ways in which humans convey what they know to other humans. Another word for this is teaching. Our cognitive architecture has evolved and is set up to do this and is based upon the first two of the five natural information processing system principles as proposed by John and Susan Sweller.


The first principle – the information store principle – suggests that, in order to function, natural information processing systems require an enormous store of information. This is what our long-term memory does with respect to human cognition. All of what each of us has learnt is stored in our long-term memory and is accessible to us when we need it. The second principle – the borrowing and reorganizing principle – implies that most of the information acquired by and stored in long-term memory is borrowed from the long-term memories of other people. We listen to what they say, read what they write, have it explained to us (we ‘borrow’ that information from those sources). Once that information is acquired from others, we reorganize it by using information that we have previously acquired and stored in our long-term memory as knowledge.


Explaining, as defined and discussed in this book, makes use of these two principles. This explaining ‘lends’ the information of one person (a teacher, the authors of textbooks, other experts) to others (their students, listeners, readers). The teacher then helps them, through the specific instructional techniques discussed in the book, to reorganize that ‘borrowed’ information in their own long-term memories; that is, in the already existing knowledge schemas in their long-term memory. You could say, explaining is the epitome of what makes us human. And to either neglect or even deny this, denies our uniqueness as species and hampers our teaching and learning.


Paul A. Kirschner
Emeritus Professor of Educational Psychology at the 
Open University of the Netherlands
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Introduction





When I was training to be a teacher, my professors were fond of explaining to us how much more there is to teaching than explaining.


He who does the talking, does the learning (they explained to us from behind their podiums).


Your job is to be a guide on the side, not a sage on the stage (they explained to us from a literal stage).


And then there was the mother of all edu-babble; that virtue-signaling, cringe-inducing, absolute nothingburger of a statement that still makes its rounds on social media and education conferences.


I don’t teach students. They teach me.


It was rather ironic that my professors used teacher talk to diminish the importance of teacher talk. But at the time, their words had an impact on me. I, too, held contempt for the boring, long-winded, unrelenting lectures that I was forced to endure as a student.


If teachers talked less, the students would take more ownership over their learning, I thought.


When I would analyze the flatlining achievement of American students – a problem that persists to this day (NAEP, 2023) – I became convinced that the source of our problem was education’s reliance on the traditional, teacher-led model of instruction. “Traditional” conjured black-and-white images of passive children, forced to regurgitate facts in bolted-down desks, driven by a stern, ruler-wielding disciplinarian.


If teacher talk worked, we wouldn’t be in this mess, I concluded.


Wanting to do right by my students, I spent an enormous amount of effort at the start of my teaching career trying to heed the advice of my professors and the disciples they’d trained. I’d start a lesson by, for example, putting poster paper on the floor and passing out markers in order to “investigate” what the students were thinking. I’d design large, open-ended tasks and projects, and have students sitting in all sorts of creative arrangements, facing away from me and towards each other. Cardboard and yarn spilled out of my classroom’s doorway, and I took pride in all the movement and noise my students were making.


I especially took pride in my ability to resist explaining the material to students. When a student needed help, I would ask lots of probing questions to try to get them to arrive at the solution on their own. Sometimes I would place my finger on a key element of their work, my lips sealed in a cheeky smile, and exit the scene to allow space for the student to get themselves unstuck. Whenever a student directly asked me to explain the material to them, I would encourage them to use their thinking skills, or consult a friend or the internet. In the hierarchy of teaching options, I considered explanation to be the tool of last resort.


If I tell them, I narrated to myself, I will only take away their opportunity to discover it on their own.


If these descriptions of my first years of teaching appeal to you, I’m sorry to say you may not like the rest of this book. After years of experimenting on students with these groovy methods, I eventually had to come to grips with the fact that it wasn’t working out so well. Every time I tried to get my students to discover stuff, the only students who benefited were those who already knew a lot about the material. Everyone else would be visibly relieved whenever I paused their meandering explorations to demystify the material through clear and concise explanations.


I came to realize that effective teaching is not about keeping information from kids, but about providing the information kids need to think about and getting them to think hard about it. To do this, I would need to reclaim my role as the primary source of information and replace much of the unstructured discovery time that I’d failed to make work with expertly crafted explanations.







OVERVIEW


This book is all about showing, telling, demonstrating, modeling, presenting, and yes, explaining. In contrast to the book’s cheeky title, it places a substantial emphasis on how explanations are integrated into an explicit teaching system. By paying special attention to the cognitive science underpinnings of effective explanation, and the insights from teacher effectiveness research and Direct Instruction (DI), my goal is to equip you with the tools you need to convey ideas with impact and clarity.


The first chapter delves into the “why” behind explanation, introducing the cognitive architecture and worked example effect, then each chapter will focus on an area of explanation. These are:




	Explain with undivided attention: Set the conditions for focus



	Explain clearly: Say only the words that need to be said



	Explain interactively: Alternate between inputs and outputs



	Explain with visuals: Pair speaking with images and drawings



	Explain with examples: Show what it is and what it isn’t



	Explain with stories: Use narrative, emotion, and gestures



	Explain and release: Gradually fade guidance



	Conclusion.






Let’s begin, shall we?





















WHY EXPLAIN?





Explanations, when delivered with precision, are highly effective for learning. This becomes evident when we recognize that the mind is finely tuned to acquire information from others (Paas & van Merriënboer, 2020). However, students are not like sponges, effortlessly absorbing all the information we wish them to learn. Each student possesses a “cognitive architecture” with inherent limitations and constraints that must be understood for effective learning to occur.


To grasp why, when, and how explaining is so impactful, we need to delve into this “cognitive architecture.” We’re not going to talk about pre-frontal cortexes and myelination and hippocampi and other neuro-speak. We’re going to talk mainly about two structures: working memory and long-term memory.




WORKING MEMORY


All students are endowed with a working memory, the structure that handles conscious thinking and information processing. Anything that is “outside” of the learner, from the teacher’s spoken words to the images on their PowerPoint slides, must be grappled with in working memory if it is to be learned. Right now, as you read these words, you are “working” with those words in the site called working memory (see Figure 1).






[image: Profile of a face. Information enters the eyes. The memory is represented as a bottle shape. The neck of the bottle, nearest the eye, is the working memory.]

Figure 1: Information outside the learner must be processed (i.e. thought about) in working memory if it is to be learned





The problem is, all working memories are easily overwhelmed. Students can only hold a small number of items in working memory at a time, and for only a few seconds, before that information starts to slip away (Cowan, 2001; Miller, 1956). Because working memory is so small and limited, we often refer to it as the “bottleneck” of learning (see Figure 1). The information we want students to learn must first pass through narrow working memory, but if we’re not careful about how we design and deliver the information we put in it, the cognitive load they experience will be too heavy, and learning won’t take place.


As an example of having your working memory “overloaded,” imagine that you are required to hold all your friends’ food orders in mind just long enough to complete an order over the phone. Most of us are perfectly capable of handling two or three simple orders at a time, but will struggle to remember any more unless we write them down. With each increase in the number or complexity of the orders (or if we’re bombarded with distractions or last-minute changes), our ability to complete the task decreases further. Our limited working memories can only handle so much.


Instruction is often designed without consideration for working memory limitations. Sometimes, as was the case with the loosie-goosie “discovery approach” I used at the start of my career, cognitive overload is caused by withholding the explanations that students need to make sense of what they’re doing. We will return to this idea shortly, after we take a look at long-term memory, the storehouse for all the knowledge and skills we learn.







LONG-TERM MEMORY


The other structure of the human cognitive architecture that we must attend to as teachers is long-term memory. While thought breaks down when the limitations of working memory are exceeded, there is no known limit to the capacity of long-term memory (see Figure 2).




[image: Profile of a face with representation of the memory, as before. The body of the bottle is now labelled long-term memory with an infinity symbol.]

Figure 2: Long-term memory is infinite. When information is successfully integrated into long-term memory, learning has taken place





As Figure 2 shows, information outside the learner must first pass through an extremely limited working memory to be embedded in long-term memory, where it links up with everything the learner already knows: their facts, skills, and past experiences. When information becomes internalized in long-term memory, the information has been learned. Consequently, we now have a definition of learning: Learning is a change in long-term memory.


The most powerful characteristic of long-term memory is how it interacts with working memory to enable students to think critically and creatively, and to solve problems in their environment. While working memory is like the “gatekeeper” to long-term memory, and thus requires us to carefully manage the cognitive load of tasks so as not to overwhelm our students, students can use knowledge stored in long-term memory to “cheat” these limitations (Christodoulou, 2014). To illustrate this idea, let’s return to the food delivery example.


Suppose there were six complex orders to place over the phone, but you had already memorized two of them (i.e. because you already knew your order and Stephanie always orders the same thing). In this instance, there would only be four new orders to hold in working memory as you placed the order, with two of them coming from long-term memory. While the four new orders will still impose a load on working memory, the two familiar orders that are available from long-term memory will have minimal impact on the cognitive load involved in placing the order.




[image: Four items of information arrive. Working memory can only hold four at a time. Two more items are pulled from the long-term memory to the working memory, but the limit does not apply to this knowledge.]

Figure 3: While too much incoming information will overload working memory, cognitive overload is prevented when students have prior knowledge on the topic





In essence, when our students have the right knowledge resources in their long-term memories, the cognitive load of tasks reduces (see Figure 3). While for a novice student 668 × 886 will impose a heavy load on working memory, when the student knows 6 × 8 by heart, as well as a firm grasp of the concepts and procedures involved in the multiplication algorithm, 668 × 886 can be solved effortlessly in seconds.


This neat trait of our cognition doesn’t just apply to math or food delivery, but for pretty much everything we expect students to learn at school. For instance, when I give you the two texts in Table 1, the ease that you’re able to understand and retain the meaning is highly dependent on the contents of your long-term memory.














	Text A


	Text B







	The architecture of a CNN consists of several layers, such as convolutional, pooling, dropout, and fully connected layers, that process the input images and extract features. The loss function measures how well the network predicts the correct labels for the images. The optimizer updates the network parameters to minimize the loss. The training loop iterates over the training data, feeds it to the network, computes the loss and gradients, and applies the optimizer step.


	At your PLCs, you will be identifying Tier 2 and Tier 3 accommodations for students with 504 plans and IEPs, including how you will utilize our PBIS acknowledgement system in accordance with our SIP plan. ECAs will be taking place in the gym at the same time, so we will meet in the MPR instead. It is explicitly stated in the CBA that at least one member of SLT and one member of SPED participates in each PLC. APs and ICs: please take notes and circulate to help with this process.








Table 1: Unless you are an expert in convolutional neural networks, your working memory will be heavily taxed by text A. By contrast, if you are an American educator, the acronym-dense text in text B should impose a lighter cognitive load


What does this “cognitive architecture” consisting of a limited working memory and an unlimited long-term memory imply for teaching? According to cognitive load theory, it is unreasonable to assume that students can just pick up the material as they go. The mind isn’t a sponge, after all. Students have this bottleneck constraint called working memory that malfunctions when overloaded with unnecessary and excessive amounts of information. Effective teaching requires an understanding of these cognitive principles to design instruction that aligns with how the mind processes and stores information. Who but their teacher is better positioned to design instruction so that only the essential information is emphasized, and the unnecessary information is reduced or eliminated?


As someone who took pride in his classroom being busy and active, it was a hard pill to swallow that perhaps, just perhaps, all the “productive buzz” that my students were making was masking that they were overwhelmed, thinking about the wrong things, and making little progress. If I wanted my students to learn effectively and efficiently, I would need to change my approach. But which approaches were supported by cognitive science?























OEBPS/images/tp.jpg
JUST
TELL ormo

THEM &
TEACHING

ZACH GROSHELL, PuD

&1 JOHN CATT

nnnnnnnnnnnnnnnnnnn





OEBPS/images/10-1.jpg





OEBPS/nav.xhtml






		Cover



		Title Page



		Copyright



		Dedication



		Contents



		Foreword



		Explaining explained









		About the author



		Introduction



		Overview









		Why explain?



		Working memory



		Long-term memory



		The worked example effect









		Explain with undivided attention



		Explain clearly



		Vagueness



		Mazes



		Discontinuity



		Seductive details









		Explain interactively



		The alternating principle



		Example/problem pairs



		All together now



		Choral response



		Mini whiteboards



		Eliciting hard thinking









		Explain with visuals



		Tutorial of multimedia principles









		Explain with examples



		Tutorial of principles for sequencing examples



		Erroneous examples



		Analogies









		Explain with stories



		Storytelling



		Emotional design



		Gestures









		Explain and release



		Novices vs. experts



		Tutorial on fading guidance



		Additional guidance fading calibrations









		Conclusion



		References













		Cover



		Title Page



		Copyright Page



		Contents



		Foreword













		1



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37



		38



		39



		40



		41



		42



		43



		44



		45



		46



		47



		48



		49



		50



		51



		52



		53



		54



		55



		56



		57



		58



		59



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		72



		73



		74



		75



		76



		77



		78



		79



		80



		81



		82



		83



		84



		85



		86



		87



		88



		89



		90



		91



		92



		93



		94



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107











OEBPS/images/16-1.jpg
Information

inthe ~ ——==—3%J Working memory

environment





OEBPS/images/17-1.jpg
Information

inthe — ——=—=3%J Working memory ———3 L?nnegr:;fym o

environment





OEBPS/images/18-1.jpg
Item 4

Item 3

+ v

Item 2

Item 1

Working
memory
can only
hold 3-4
items at

atime

Working memory
limitations do not
apply to knowledge
pulled from
long-term memory









OEBPS/images/cover.jpg
W—W

-
N\

JUST
TELL oo

EXPLANATIONS
T H E M AND EXPLICIT
TEACHING

ZACH GROSHELL, PuD

5 JOHN CATT





OEBPS/images/2-1.jpg
MIX
Paper | Supporting

responslble forestry

wa«Sng FSC™ C104740










