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MindBrained Think Tank+ 
 
Predictive Processing: The Brain’s 
Way to Manage Perception, 
Language, and Learning 
 
 

 日本語の字幕について 

  
 Oli Jones - Pt 1: Intro to Predictive Processing 
 
 
Andy Clark - Predicting Peace: An end to the 
representation wars? 

 
 

 
In this issue: 
 
Andy Clark is the main proponent of this 
wonderful theory, predictive processing, 
but his way of explaining it is a little hard 
to understand. Oli Jones, in a personal 
project, made four short videos that help. 
The link above takes you to the first video. 
Follow the links below the first video to see 
the other three. 
 
We start the Think Tank with a delightful 
article by Stephen M. Ryan, where he 
explains how predictive processing allows 
us to deal with, and learn from, difference. Then, Curtis Kelly offers us an easy-to-
understand explanation of the theory. Harumi Kimura continues the issue by 
explaining a benefit of predictive processing, the way we acquire multi-word 
expressions, and offers advice for teaching them. Then, Edward Cooper Howland 
jumps in, confirming the role prediction plays in language processing, and Jason 
Lowes, one of the first language teachers to pick up on the importance of this theory, 
suggests we teach to internal models rather than follow traditional language-centered 
syllabi. To close, Caroline Handley challenges us to go deeper into predictive 
processing by adding Friston’s cerebral theory on free energy. In the PLUS section, 
Timothy Ang tells us how he learned to get along with the pandemic. 
 
 
Cover photo by Nathan Dumlao on Unsplash 

Other photos: Pixabay.com, pxhere.com Subscribe Unsubscribe  

https://www.dropbox.com/s/t5wtgvjf0yc9xuw/TT%20%E6%97%A5%E6%9C%AC%E8%AA%9E%E3%81%AE%E5%AD%97%E5%B9%95%20doc.docx?dl=0
https://www.youtube.com/watch?v=EIzuFpWaxnQ
https://www.youtube.com/watch?v=d6EawXopUC4
https://www.youtube.com/watch?v=d6EawXopUC4
https://unsplash.com/@nate_dumlao?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/
Pixabay.com
pxhere.com
http://eepurl.com/dpZ-c1
https://neuroelt.us12.list-manage.com/unsubscribe?u=4a72c25491651c8f4a16f7512&id=6a87b63f33
https://www.youtube.com/watch?v=d6EawXopUC4
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Predictive Processing 
 

About this issue  

The Think Tank We Always Wanted to Do 

 
The Think Tank team introduces the topic, predictive processing, and works in 
some bonuses: how grammar is a tool of prediction, how emotions are 
predictions, and why the brain loves Thomas Bayes. 
 
 
 

 

The Think Tank 

Eggs to Dopamine: The Shock of the New 

  
Stephen M. Ryan shows us how culture shock is all part of the great gift of 
managing difference, the way we refine our models of the world. In doing so, 
he sheds light on all learning. 

 

Predictive Processing: The Grand Unifying 
Theory of the Brain 

 
Curtis Kelly, gives us an easy-peasy explanation of predictive processing, an 
otherwise difficult concept. Watch out for the snake. 
 
 

Multi-word Expressions Made Easy or 
Difficult: What L1 and L2 Processing Tells Us 

 
Harumi Kimura shows us how we make predictive models of words that tend 
to go together, multi-word expressions. Then, she tells us how to teach them. 
 

 

 

(click on titles) 
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At the Bat: A Predictive Language  
Processing Primer 

 
Cooper Howland, to explain the role of prediction in language processing, 
throws a few curves at us but we connect with all of them and get a few runs. 
 
 
 

Building a Better Generative Model 

 
Jason Lowes analyzes language learning in terms of the predictive processing 
theory and gives us some insights on how we might teach it differently. 
 
 
 

Maximising the Self by Minimising Surprise 

 
Caroline Handley takes us to a higher level of predictive processing theory, 
one that incorporates Friston’s free energy and entropy theory. A difficult 
theory, but she deftly connects it to language learning. 
 
 

 

 

Plus 

 

Story: English in a Time of Corona - A 
Semester with COVID 

 
Timothy Ang is having a hard time living the isolated life, but is finding solace 
in friends, a positive outlook, and turning his balcony into a forest. 
 
 
 

Call for Contributions  
 
Think Tank Staff 
 
 

 
 

https://www.facebook.com/groups/1074713895973941/?resurrect_cookie=1#_=_
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About this Issue: 
Predictive Processing 
 

 
Curtis Kelly 

 

 

The Think Tank We Always Wanted to Do 

This is the issue we have been wanting to do for years. Predictive processing (also 

called “predictive coding”) is one of the most interesting perspectives on what the 

brain does, and it veers heavily away from traditional views. You only get an inkling 

of that if you watch the Lite intro video choice, but if that short Part 1 catches your 

fancy, continue on with the next two or three in Jones’ set. Then, if your level of 

interest keeps rising and you feel brain-strong, go on to the master himself, Andy 

Clark, in the Deep intro video choice. As you will discover, Andy and his colleague, 

Karl Friston, are not the easiest people to understand, and that may be why the 

theory is not more widely known. I don’t think I would have looked into it had I not 

had my curiosity piqued years before by a short statement from a psychologist: “Our 

brains are always predicting.” 

So, predictive processing. In doing this issue, 

we had no trouble deciding who to ask. As far 

as we know, the contributors to this issue are 

the only people who have ever presented on 

predictive processing at language teaching 

conferences in Japan, and maybe they are the 

majority of presenters on the theory at 

language teaching conferences anywhere. 

This Think Tank was not easy to write. The 

theory gets quite complex as Jason’s and 

Caroline’s meaty-but-wonderful articles show. 

The rest of us worked on simple ways to 

explain the theory, with the goal of making it 

accessible but at the price of oversimplifying 

it. The original plan was for me to write a 

starting piece that explains the theory and 

then have the other articles on applications of the theory stream off that one. To our 

surprise, it turned out that Stephen’s wonderful article was even simpler than mine, 

so we put his first. Cooper also gave us a simple and engaging way to understand the 

theory, before Jason’s and Caroline’s deeper ones, so we had a nice up-ramp from 

start to finish. Then, we noticed that we had only partially succeeded in including 

https://www.youtube.com/watch?v=EIzuFpWaxnQ
https://www.youtube.com/watch?v=d6EawXopUC4
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specific examples of language teaching, so Harumi came to our rescue by digging 

down into teaching multi-word expressions. 

A couple points that we did not quite discuss enough are as follows: 

1) That peculiar thing called grammar is a 

predictive processing, prediction-

generating model in itself. Once you 

understand that, it is not so peculiar 

anymore. The first words of a sentence, She 

ate…, highly constrain what can come after, 

and your brain is already predicting 

possibilities. Adding that constrains the 

possibilities even further, and then add 

delicious and we are limited to favorite 

foods. Adding piece of eliminates ice cream 

and soup as choices, and, depending on context and probability, we predict the next 

words will be meat, cake, or the like. In this process, we have reduced the words that 

might follow from the 25,000 or so the average person knows to just 3 or 4. If we 

hear wedding come next, the end of the sentence is pretty much decided for us. 

Get it? Grammar, a tool of predictive language processing, makes language 

processing far more efficient. With that understanding, we can explore better ways to 

teach it, and we hope to do so in an upcoming issue on grammar. 

2) As Lisa Feldman Barrett informs us (see Emotion Think Tank), most of the 

emotions you feel are predictions, not 

reactions. When you walk down a dark, 

deserted street in an unknown 

neighborhood, your heart doesn’t start 

beating because of the pavement or 

parked cars, you feel fear because of what your brain is already predicting could 

happen. And if you think about it, anger, jealousy, pride, etc. all follow that pattern as 

well. Predictive processing explains why people behave in certain ways. 

3) We only briefly touched on the Bayesian Brain, an important component of 

predictive processing, in which probabilities are constantly modified by incoming 

information. We have added a video on that topic, which is also viewable here. 

So, turn off the TV, unplug your phone, sit back, and get comfy. We predict you are 

about to embark on an amazing journey. 

Curtis Kelly (EDD), the first coordinator of the JALT Mind, Brain, and Education SIG, is a Professor of English 
at Kansai University in Japan. He is the producer of the Think Tanks, has written over 30 books and 100 articles, 
and given over 400 presentations. His life mission, and what drew him to brain studies, is “to relieve the suffering 
of the classroom.” 

 

 

The emotions you feel 
are predictions, not 
reactions.  

https://www.mindbrained.org/mindbrained-think-tanks/tt-archive/
https://www.youtube.com/watch?v=BrK7X_XlGB8
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Think Tank:  
Predictive Processing  
 

 
 

Stephen M. Ryan 
 

 

Eggs to Dopamine: The Shock of the New 

New city. New country. Time to explore. This is one of the best feelings I know: 

arriving in a place I’ve never been to before, checking into my accommodation, and 

heading out to wander the streets and see what I can see. The fewer preconceptions 

the better. Let the new place speak to me, teach me, surprise me. 

The plane arrived in Manila just after lunch time. The taxi didn’t take long to reach 

my hotel. Shower, change of clothes, camera in my pocket. Past the hotel security 

check and out onto the streets. What did this new city have in store for me? Sights. 

Sounds. Traffic rules. All worth leaving home for. A Japanese department store, a 

soccer game in the middle of the street, Christmas decorations in September, and 

purple eggs. Purple eggs? That made me pause. I knew the white kind and the brown 

kind (my wife insists they taste different) but what was with the purple ones? What 

mysteries did this new experience hold? 

I love culture shock. It can hurt. It can shake up my ideas. It always intrigues. I could 

have chosen a more disturbing or frustrating example than the purple eggs, but I find 

them useful for unpacking the mechanisms involved in culture shock and, hopefully, 

learning a thing or two about learning along the way. 
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Since Oberg gave us a name for it, back in 1960, there has been a kind of consensus 

that culture shock is an unpleasant experience. What else could a shock be? In 

addition, whether, we believe the experience is shaped like a letter U, a letter W, or 

neither, we tend to see it as something to be overcome, something to get over. Carol 

Archer (1981) tried to soften the edges a bit by coining the term “culture bump” for 

minor occurrences, but this barely gained traction. I prefer to think in terms of 

“encountering difference” or “the new;” first, because it doesn’t use the word 

“culture,” a word I have found to be more of a hindrance than a help in discussing 

such things (Ryan, 2019); second, because it places the experience in a wider human 

context, not only seeing it as something that happens when we travel to somewhere 

different; but mainly because it avoids the idea that the “shock” is necessarily bad. 

The first thing to note about my encounter with purple eggs is that it is about solving 

problems. How did this new colour of eggs fit into my existing worldview, which had 

so far excluded such a possibility? Why had I not encountered them before? Was 

there some meaning behind the colour, or were they just a natural product of a brood 

of hitherto unsuspected purple hens? Enquiring minds, specifically mine, want to 

know. 

The point is that we all have enquiring minds. Making sense of the world around us, 

fitting the new experience into our existing understanding, is a basic survival skill. A 

new element in the environment could just as easily nourish you as it could pounce 

on you. Ancestors who did not at least try to make sense of things around them did 

not last very long. Those who did developed neural pathways that encouraged 

figuring out. Trying to make sense of things triggers a shot of dopamine in the brain, 

which not only helps with the thinking and makes us more likely to remember our 

conclusions, it also makes us feel pretty good. No wonder I am addicted to wandering 

in new places, looking for novelty, and trying to make sense of it; it’s the dopamine. 

As an illustration of problem solving, I often use an image of a partly finished jigsaw. 

New ideas (pieces) need to be fit into the framework formed by the old, the pieces 

already there. But that is not quite accurate. In life, the new is just as likely to modify 

your mental picture as it is to fit into it. 

The theory of cognition known as predictive processing (Clark, 2015), which is 

gaining increasing acceptance among brain scientists, can help us to dive deeper into 

the ways we process the new, the different. Imagine driving a car down a familiar 

road at your usual time of day. You could probably predict most of the things you are 

going to see or hear as you drive along. From the familiar views of roadside houses 

and trees to the cheery voice of your favourite drive-time news host on the radio. In 

fact, you do predict them. You couldn’t possibly perform all the actions involved in 

driving down the road if you weren’t already predicting a large part of the 

environment you are driving through. So, what is the role of the things you are 

actually seeing and hearing, the sensory information from your eyes and ears? That 

https://journals.sagepub.com/doi/abs/10.1177/009182966000700405
https://www.amazon.com/Culture-Bound-Bridging-Cultural-Cambridge/dp/0521310458
https://www.mindbrained.org/mindbrained-think-tanks/tt-archive/
https://www.amazon.com/Surfing-Uncertainty-Prediction-Action-Embodied/dp/0190217014
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information is used to check that what you predict is what is actually happening and 

to sound an alarm in your brain if there is a discrepancy between the two. 

This gives us a basic model of predictive processing, where the brain predicts and 

sensory input is used to confirm (or disconfirm) the predictions. A gap between 

prediction and input is what is called a “prediction error.” Errors1 have a dual role. 

They direct your attention to the unexpected, in case it is a threat or an opportunity. 

They also serve as fresh data points in modifying your predictions for next time, 

allowing you to update and modify your view of the world. 

That’s a really neat trick that the brain sometimes does, right? Well, that’s what I 

thought until I started to read more deeply about predictive processing. It turns out 

there is growing evidence that, far from being a sideshow, this is the way your brain 

deals with the world all the time. Our basic intuitive model of how we perceive the 

world is turned on its head by this theory. Rather than signals entering through the 

sense organs and being processed by the brain, perception in fact starts in the brain 

as a series of predictions, with the senses playing the relatively minor, but crucial, 

role of providing feedback on the brain’s predictions. The clearest evidence I have 

found for this comes from Lisa Barrett’s book How Emotions Are Made (2017). If our 

intuitive model of perception—that sensory information is sent into the brain for 

processing—were correct, we would expect strong connections from the eyes to the 

primary vision processor in our brains, known as the V1 area. While these 

connections do exist, the connections in the other direction (V1 to eye) are ten times 

as strong. That’s ten times the bandwidth for sending predictions towards the eye 

than for sending image data from the eye.  

 

 
1 It is important to understand that, when we talk about predictive processing, the word “error” is used in 
the Computer Science sense, as a necessary and desirable part of a learning system, and not in the 
Audiolingual sense of something wrong, that is to be avoided by all means. 

https://www.amazon.com/How-Emotions-Are-Made-Secret-ebook/dp/B00QPHURT6
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So, where do the predictions come from? Each is a product of a distillation of all 

previous relevant experiences. I like to think of them as templates that can be used to 

make predictions about any given situation. The technical term is “priors.” There is 

evidence that one of the things we do while we are asleep is boil the day’s experiences 

down into priors (Lewis & Durant, 2011). 

These templates are highly nuanced. For a start, they are probabilistic. A prior for 

eggs doesn’t just say, “If there’s an egg, it’s probably white.” It says something much 

more like, “There’s a 73% chance it will be white and a 27% chance it will be brown.”  

Secondly, they are situational, adding: “white or brown, unless you are in the 

Philippines, where there’s a 7.3% chance it will be purple” and the other probabilities 

change accordingly; or “unless it’s Easter, when they might be dyed all kinds of 

colours, or even turn out to be made of chocolate.” 

Finally, all this is unconscious. We are seldom, if ever, aware of making, updating, or 

using priors. We are usually not aware when our predictions are confirmed. Even 

paying attention to something slightly out of the ordinary can be an unconscious 

process, but at times our prediction errors register as a surprise, a bump, or even a 

shock. Whether we are aware of it or not, though, the process of figuring out—of 

trying to fit the new information into existing priors and adjusting the priors to fit 

new information—has begun. Fueled by dopamine, your brain will be driven to 

observe, to check, to compare, to ask people questions (as I did in that long-ago 

Manila marketplace), even to google, until some kind of sense has been made of the 

new input, and our priors have been adjusted to accommodate the new 

understanding. 

If there is something familiar about this whole process, it is because it is the same 

process from which we make our living. It is learning. Whether the input is a purple 

egg or a new grammatical structure, the process of prediction, error detection, and 

adjustment of priors is the same. It is the process that occurs every time a student 

encounters a new word, grammatical structure, or discourse pattern. It is the process 

we help along when we point out a student’s mistake in oral or written production. 

Which brings me, at long last, to the connection to our students. Like any other 

learning, the learning of a language is a cyclical process of prediction, error detection, 

and adjustment of mental models (priors). The challenge for us as language teachers 

is to design and conduct language learning activities that are built on our 

understanding of the process. 

When I use the purple eggs example in my discussions with students preparing to 

study abroad, I sometimes end by explaining that they are hard-boiled, ready-salted 

eggs, easily distinguished by the purple dye from the water they are boiled in. 

Sometimes, though, I don’t. I just leave the students to figure it out, expecting no 
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particular thanks from them for the dopamine rush that searching for an explanation 

will bring them. So, that led me to decide something: I am not going to share my 

thoughts on how an understanding of predictive processing can inform our approach 

to language teaching. I’ll leave that to you to puzzle over. But not for long: expect to 

read more about predictive processing and language learning in future issues of the 

Think Tank. Until then, enjoy the dopamine. (You’re welcome!) 

 

Stephen M. Ryan teaches at Sanyo Gakuen University, in Okayama, when he is not travelling in search of new 
puzzles. 
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Think Tank:  
Predictive Processing 
 

 
Curtis Kelly  

 

 

Predictive Processing: The Grand Unifying 
Theory of the Brain 

The brain does so many amazing things. So, deciding which is the most amazing is 

not easy. Is it memory, in which even its faults are part of the design (see my piece in 

Think Tank on Forgetting), or emotion, the mechanism that steers us through life 

(see Think Tank on Emotion), or maybe even language, the tool that allowed our 

species to exploit the social environment (see Pagel’s TED Talk)? Any of these 

choices would be good, but I am going to select something else: the miraculous way 

the brain changes raw sensory signals into Picassos, parties, and poems.  

Think about it. We are bombarded by literally millions of bits of data every second. 

Zimmerman’s 1986 estimate is that our sensory systems send our brains 11 million 

bits per second, but I wonder if that number is too low. Just for visual input, we have 

126 million cones and rods in each retina, some so sensitive that they can be 

stimulated by a single photon. In addition to those 252 million, millions and millions 

of other receptors in our ears, skin, nose, gut, and tongue are also sending signals up 

as well. I wonder if the real number of bits per second is in the hundred millions. 

  

Looking at this scene, I see a gray car, a street, a brown building, etc. The truth is, I 

am not seeing any of those “things” at the retinal level. What my brain gets is a 

https://www.dropbox.com/s/mkky9il6gxtrzrn/3%20MindBrained%20Think%20Tank%20V5i3%20Forgetting%20Mar%202019.pdf?dl=0
https://www.dropbox.com/s/ey0c3vphjf7p3dn/5%20MindBrainEd%20Bulletin%20V4i5%20Think%20Tank%20Emotion%20May%202018.pdf?dl=0
https://www.ted.com/talks/mark_pagel_how_language_transformed_humanity
https://link.springer.com/chapter/10.1007/978-3-642-82598-9_3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwidps6y59_rAhX0yYsBHarQA3cQFjAJegQIBxAB&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPhotoreceptor_cell&usg=AOvVaw1TRYV8sArOdoyulWnkRuka
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constant stream of neural impulses, like a huge array of blinking LED lights, just 

simple data with no information on source, color2, or direction, and certainly no 

sense of cars and buildings. Our brains 

have to figure all that out by matching 

incoming signals to internal models of 

the world.  

Our traditional view of perception 

works like this: 1) We collect 

information through our senses; 2) It 

gets passed to the brain in raw form; 3) 

The brain analyzes it by identifying patterns similar to patterns we have experienced 

in the past. That is how we figure out “things.” Then, 4) the brain determines 

whether it is of interest to us or not and how we should react. Aha! That’s a car, 

maybe European. Let’s take a closer look.  

In this view, the mental models that we match up to incoming sensory data are the 

key. How do we make such models? Well, let’s think about the one you have for 

classrooms.  

  

You’ve probably seen hundreds of classrooms in movies, books, and real life. Every 

one was different, but they had some common features too, such as a blackboard, 

rickety desks, and a wide squarish shape. Those common features caused the same 

neural patterns to fire again and again, wiring those neurons together so that they 

became the internal representation, or model. A model then, is a consolidated firing 

pattern, just like a memory is. Our model for a classroom will have a high probability 

of blackboards, desks, and chairs being in it. Memory specialist, Daniel Schacter, and 

predictive processing guru, Andy Clark, both point out that in order to use models 

like this in an instant and flexible fashion, rather than being perfectly detailed, the 

models must be cartoon-like, and a mishmash of every previous encounter.3  

 
2 Technically, color is “an illusion created by our brain” (Wlassoff, 2018). In other words, we do not detect 
color in the world; we paint the world with color to make it easier to decode. If this seems hard to believe, 
keep in mind no other creatures see color quite the way we do, if at all. Then thank me for the cognitive 
dissonance and look at the images Andy Clark uses in this presentation at 5:30. 

3 You might detest your poor memory and wish you could remember every experience perfectly, but 
you’d be in trouble if you could. Poor memory is a result of our brain purposely dropping details to make 
simple archetypal models that are easy to apply. People with perfect memory are afflicted by it. Rather 
than conjuring up one archetypal model for each trigger, their brains flash every individual memory, and 
it is exhausting. 

http://thedanplan.com/blog/wp-content/uploads/2013/12/schacter_nrn_2007.pdf
https://brainsciencepodcast.com/bsp/2016/126-andyclark
http://www.brainblogger.com/2018/07/23/how-the-brain-perceives-colors/
http://crosstalk.cell.com/blog/5-things-you-didnt-know-about-how-animals-see-color
https://brainsciencepodcast.com/bsp/175-tavris
https://brainsciencepodcast.com/bsp/175-tavris
https://www.youtube.com/watch?v=d6EawXopUC4
http://thedanplan.com/blog/wp-content/uploads/2013/12/schacter_nrn_2007.pdf
https://time.com/5045521/highly-superior-autobiographical-memory-hsam/
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In short, in the traditional view, we collect sensory data in the lower areas and send it 

up to higher cortical areas where it is matched up to models. It is basically a bottom-

up process.  

That seems reasonable, doesn’t it? But if you think about it, there are some problems 

with this view, the main one being that this means of processing would overwhelm 

our little 2% of body mass. With millions of incoming signals, and hundreds of 

millions of mental models (aka, memories) to match them up to, well, you know; it 

would be like going to a library to find a line you liked but can’t remember who wrote 

it or what book it was in. We just don’t have that much time in the real world. While 

I’m flipping through my huge catalogue of mental models to see if that thing in front 

of me is a lion, it might just eat me. 

Our little brains need speed and efficiency. That is exactly why neuroscientists are 

tending towards another theory of how perception works that is far more efficient 

and elegant: predictive processing. In this view, rather than sending up a huge 

amount of sensory data to be processed in higher cortical layers, these higher levels 

of the brain predict what we are going to encounter and send the prediction down 

even before our senses go into action. As our sensory layers send signals up, they 

meet the signals of the prediction coming down and those that match the prediction 

are cancelled out. The sensory signals that don’t match—prediction errors—keep 

moving up so that those higher cortical areas can figure out what is wrong. 

It is like we are putting a predictive template on the world and, once we start to 

collect sensory data, the data is only used to check whether the template is right. 

Much faster. And if you are wondering how this esoteric theory might help you get 

through your Monday morning grammar class, bear with us. Predictive processing 

connects to everything, with a special fondness for grammar.4  

It took me a long time to really understand how predictive processing works, but 

once I got it, it changed almost everything I knew about the brain.  

 
4 I write about neuromodulation in terms of “books,” models,” “predictions,” “errors,” etc., but these are 
just metaphors that help us get a grasp on the way our brain processes the world. 
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The first important point about predictive processing is that it runs on expectations. 

As in the traditional view, we still have this huge library of mental models built from 

previous experiences, but rather than use the library to decode sensory signals sent 

from the bottom up, in predictive processing, we figure which of these models we are 

most likely to encounter next and that is the one that gets passed down.  

 

So, even before I walk into a classroom, my brain has already gone into my library 

and opened the volume on classrooms. It tells me what I am most likely to encounter. 

This is what makes the processing “predictive” and the models “generative” since the 

models generate predictions and pass them down to lower levels. Okay, just so you’ll 

be ready, here is what you are going to see. There will be a room full of Japanese 

students sitting at desks, eager to hear you speak (even models can con you). 

Since we send these expectations “down” in a pre-emptive fashion, I already know 

what’s going to happen and decoding the world is much simpler.  

Our brains love to save 

processing power and that is 

exactly what predictive 

processing has to offer. The 

only things that go all the way 

up from the sensory levels are 

the things that do not match 

the model, what are called 

prediction errors. Remember 

that I said the model is 

simple and cartoon-like? In 

that way, we have to pay 

attention only to errors that are significantly different from the model, not the little 

things, such as the fact the students are wearing different clothes than last week. The 

little things get filtered out as the feedback goes to higher and higher levels, until 

only the most significant discrepancies remain. Since it is just the errors in the 

prediction that get sent back up, the upper levels do not have to bother with millions 

from: The Bayesian Brain: An 
Introduction to Predictive Processing 

https://www.mindcoolness.com/blog/bayesian-brain-predictive-processing/
https://www.mindcoolness.com/blog/bayesian-brain-predictive-processing/
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of bits per second, just the few that do not align with that volume on classrooms. The 

role of our sensory system, then, is just to scan for evidence that suggests the 

prediction is wrong.  

Prediction errors that are serious enough not to get filtered out, such as half the 

students standing in the back of the room, will make it to the top with a huge 

question mark. Is this really my classroom? Yes, all the other characteristics match 

up. Then, why are they standing? Is there a bee in the room again like there was 

last year? Is someone showing photos of their new boyfriend? It is unlikely I would 

think a snake was why the students were standing, since my classroom model does 

not have snakes in it. 

But what if I were walking in a forest instead? My book on forests would certainly 

have snakes in it, circled in red. That’s why seeing a stick, like the one below, would 

make me jump.  

 

I’ve already laid down my template of a forest floor and the model says that the most 

likely thing I’m walking over is grass. Previous experience has set that as the highest 

probability. There is a lower probability of finding a stick in the grass, and that for 

finding a snake is even lower. However, when some initial sensory signals come in 

that there is something long, round, and brown in the grass, an error in my 

prediction, my brain bypasses the more probable sticks and assumes it is a snake. Far 

less probable but far more dangerous. Emotion and the flight/fight/freeze response 

overrides probability in this case, which, overall, has always been a sound strategy. 

So, the snake part of my model becomes fully activated, including the motor actions 

for jumping back. I do. The top also sends out orders to get ready to fight, flee, or 

freeze, and commands my visual system to make sure it really is a snake. On 

checking, new evidence gets sent back up: Hold on, it has bark! The top says Whew! 

and tells the autonomic nervous system to Stand down! and my parasympathetic 

nervous system calms me. 
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The incident above illustrates three additional features of predictive processing. 

First, predictive processing is not all top-down; prediction errors are passed back up 

as well. The less significant ones are filtered out on the way up, but those with a high 

prediction error weight—errors that show the model does not work—or carry a high 

emotional valence, make it to the higher areas and cause the model to be tweaked, 

augmented, or discarded.  

Second, and this is important, all of our 

models have scripts for action as well, 

especially motor actions. When you saw 

that stick, you jumped back even before 

you consciously decided to. That action was part of the model. You also directed all 

your senses towards the threat in order to deal with it. In other words, all models 

include emotion, action plans, and affordances. After all, we don’t just have brains so 

that we can sit around and contemplate. Our brains exist to move us through the 

world and prosper. 

 

Third, emotion can override probability in the evaluation of the model. In fact, that 

might help answer an important question that psychologists are asking: why people 

cling to ideas that are not in their best self-interest. Despite good probabilistic 

evidence that their model is wrong, people still refuse to wear a mask, to leave an 

abusing partner, or to abandon a belief that is harming them. The pain and 

All of our models have 
scripts for action as well.  
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disruption that would be caused by admitting being wrong is so great that the stick 

stays a snake. 

 

So far, I have explained predictive processing 

in terms of visual images, but the brain uses 

predictive processing to understand other 

things, virtually everything, about the world, 

including cause and effect, culture, and human 

relations. The brain is truly a prediction 

machine. As Stephen taught us, it is how the brain manages the new and different. 

Harumi and Cooper will explain how language processing is predictive. After all, 

grammar is a generative model that allows us to predict what word combinations are 

possible. Jason will take the idea further and suggest we teach to the model rather 

than to the language paradigm. Finally, 

Caroline will conclude by offering a peek at 

some of the more philosophical aspects of 

predictive processing.  

Do you see where I am going with this? In 

our opinion, predictive processing rules! I 

was setting you up by mentioning the other 

“amazing skills” at the start: memory, 

emotion, and language. I hope now you see 

how they are all part of, or built on, 

predictive processing! Many of its 

advocates, including the contributors to 

this issue, dare even say predictive 

processing is the Grand Unifying Theory 

of the brain. It explains how everything else 

works. 

 

Curtis Kelly (EDD), the first coordinator of the JALT Mind, Brain, and Education SIG, is a Professor of English 
at Kansai University in Japan. He is the producer of the Think Tanks, has written over 30 books and 100 articles, 
and given over 400 presentations. His life mission, and what drew him to brain studies, is “to relieve the suffering 
of the classroom.” 
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from New Yorker article: The Mind-Expanding 
Ideas of Andy Grant. 

 

The brain uses 
predictive processing 
to understand 
virtually everything. 

https://www.newyorker.com/magazine/2018/04/02/the-mind-expanding-ideas-of-andy-clark
https://www.newyorker.com/magazine/2018/04/02/the-mind-expanding-ideas-of-andy-clark
https://www.newyorker.com/magazine/2018/04/02/the-mind-expanding-ideas-of-andy-clark
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Think Tank:  
Predictive Processing 
 

Harumi Kimura  
 

 

Multi-word Expressions Made Easy or Difficult: 
What L1 and L2 Processing Tells Us 

When I wrote an article for the “Emotion” issue of the Think Tank in 2018, I learned 

that emotions are predictions our brain makes, not reactions to some stimuli from 

the outside world (Barrett, 2017). Although this claim sounded somewhat surprising 

and went against common beliefs about how our minds work, neuroscientific 

evidence has accumulated that our brain is, in fact, a prediction-making machine. 

The brain constantly creates predictions about our senses, cognition, and behaviors, 

let alone our emotions, and creating predictions is indeed its main function. Simply 

put, our brain is using statistics in order to make better and more fine-tuned future 

predictions, and when the predictions are found to be wrong, the brain adjusts and 

renews the model. This is indeed learning. 

Frequency is of central importance. The more we are exposed to a language, the more 

word combinations become learned as chunks, i.e., multi-word expressions (MWEs) 

at the basic level and combinations of those at a higher level. These become basic 

linguistic units themselves and this reduces the amount of language processing we 

have to do. Chunking is an effective strategy in language processing. In fact, it is the 

only way for normal human functioning. Were we to think of the meaning of each 

word one by one to process language, we wouldn’t have enough mental resources left 

over to process overall meaning, and you can actually see that happening with 

beginners. Instead, our brain learns the patterns of language so that it can predict 

each utterance as it is happening, which is a huge reduction to the cognitive load.  

   

     

This is the key to predictive language processing. It reduces the processing load so 

that we have more processing power to use for meaning and relevance. It is crucial to 

both understanding and retrieving. Our brains use two tools to do predictive 

processing of language: 1) syntax, which limits the number of words that can come 

https://www.mindbrained.org/mindbrained-think-tanks/tt-archive/
https://www.amazon.com/How-Emotions-Are-Made-Secret/dp/1469292084
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after a particular sequence: “I got wet because it was____” and 2) multi-word 

expressions. In this article, we will look at the latter, multi-word expressions, which 

are far more important in a language teaching syllabus than most teachers realize.  

Psycholinguists, corpus linguists, cognitive linguists, and SLA researchers who take 

bottom-up approaches toward language acquisition, like usage-based and exemplar-

based theories, support this computational view of language acquisition. It is 

believed that our brain takes statistics from the incoming language input and that it 

is sensitive to frequency; thus, language processing is sensitive to the frequency of 

language usage in context (Ellis, 2002). Every language-learning episode affects a 

learner’s knowledge of language—that is, a frequency-biased abstraction of patterns, 

or regularities, identified in language use. All aspects or levels of language are 

affected by probabilities of occurrence. Ellis (2002) put this idea as follows: 

“Frequency is thus a key determinant of acquisition because ‘rules’ of language, at all 

levels of analysis (from phonology, through syntax, to discourse), are structural 

regularities that emerge from learners’ lifetime analysis of the distributional 

characteristics of the language input. Learners have to figure language out” (p. 144). 

 

The studies of recurrent word combinations, called multi-word expressions here, 

question the traditional distinction between syntactic knowledge and lexical 

knowledge. It was generally believed that we produce language by correctly 

combining single words according to grammatical rules, so our utterances are new, 

creative, and original combinations of words. Well, not really. We operate with a 

large number of larger, formulaic units and use them in a highly automatic way 

without thinking about appropriate combinations all the time, because a previous 

word or words signal the following word(s). Therefore, processing prefabricated 

chunks is fast, effortless, and economical. Extensive exposure to language use and 

personal engagement in interaction makes this predictive processing possible. 

Researchers have estimated that multi-word expressions comprise from 20 to over 

50 per cent of our total language use (Siyanova-Chanturia & Martinez, 2015). 

Numbers vary, depending on what corpus data the researchers use, which group(s) 

of MWEs they investigate, and how they identified MWEs. Let us examine different 

groups of MWEs below. 

https://www.jstor.org/stable/44486609


 

 21 

What are multi-word expressions? 

Multi-word expressions are combinations of words that co-occur frequently. In 

general, collocations (e.g., take a photo), verb-particle combinations (e.g., put off), 

binominals (e.g., bride and groom), 

lexical bundles (e.g., if you look at), 

prefabricated routines (e.g., What’s up?), 

and idioms (e.g., kick the bucket) are 

classified as multi-word expressions. 

(Formulaic language—language fixed in 

form—includes one-word expletives such 

as “Damn!” in addition to MWEs and is 

more inclusive.) Some multi-word 

expressions have figurative meanings 

(e.g., icing on the cake), while others have literal meanings (e.g., anti-icing agent). 

Some are polysemous—having multiple meanings—(e.g., come across) and others 

are not (e.g., put up with). In some MWEs, individual components are more strongly 

associated (e.g., bread and butter) with each other than in others (e.g., rye bread). 

Remember that those distinctions are not binary and rigid, but continuous and 

flexible. Despite all of these differences, language is largely formulaic, and MWEs 

constitute an integral component of language knowledge. 

As previously noted, by knowing MWEs, we can predict the whole expression by 

encountering just one part of it. The combinations of constituents in multi-word 

expressions can thus be anticipated to a greater or lesser degree because they are 

fixed and familiar to language users. Knowledge of MWEs makes language 

processing easier because of this predictability. This characteristic of MWEs reduces 

language users’ cognitive load. Listeners are faster at processing more frequent items 

and speakers find it easier to recall more frequent items compared to less frequent 

ones. Thus, intuitively, MWEs are likely to be stored in language users’ mental 

lexicon as a whole and retrieved from memory as a whole; they are thus used as 

meaningful chunks in real time. Research has demonstrated that although MWEs 

can be processed holistically as unanalyzed chunks, each constituent in the 

combination can also be accessed individually (Siyanova-Chanturia & Pellicer-

Sánchez, 2019). 

L1 speakers use more multi-word 

expressions than L2 speakers (Siyanova & 

Schmitt, 2007). In fact, skillful use of 

multi-word expressions is a hallmark of 

highly proficient users of the language. 

Even proficient L2 speakers are known to 

produce word combinations which are 

grammatical, but unconventional and a bit weird to native speaker ears. 

Furthermore, this is true not only lexically, but phonetically as well, since MWEs are 

the skillful use of 
multi-word expressions 
is a hallmark of highly 
proficient users 
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often phonetically reduced and involve connected speech (e.g., wanna, gonna, and 

Whaddaya). In addition, MWEs often realize specific speech acts and help speakers 

to structure discourse in a socially appropriate way; thus, language is highly 

conventional and knowledge of MWEs constitutes an integral part of socio-linguistic 

competence, or discourse knowledge (Bardovi-Harlig, 2019).  

Research has demonstrated that both L1 and L2 readers appear to be sensitive to 

phrase frequency. Both L1 readers and advanced L2 readers process MWEs faster 

when the constituents are adjacent (e.g., provide information) compared to when 

they are nonadjacent (e.g., provide some of the information) (Hernández et al., 

2016). It is likely that L2 learners learn to process MWEs faster as they become more 

proficient, which is good news for L2 learners: Efficient predictive processing of 

MWEs seems learnable. 

On the other hand, lower intermediate learners were found to misinterpret MWEs 

with non-literal meaning, such as it’s about time, by attributing literal meanings to 

individual words (non-literal = something should happen soon vs. literal = it’s a time 

issue) (Martinez & Murphy, 2011) and fail to comprehend figurative idioms, such as 

follow suit, although they might be able to discern the meaning from the context 

(Boers et al., 2007). Furthermore, L2 readers did 

not have as much processing ease as L1 readers 

when the constituents were non-adjacent (e.g., 

provide some of the information) (Vilkaité & 

Schmitt, 2017). The fact is that L2 readers could 

not process discontinuous MWEs as efficiently as 

L1 readers. It is likely that the processing 

advantage of MWEs almost disappeared for L2 

readers when there was an intervening string 

(e.g., some of the) between the collocating 

constituents, while ease remained consistent for 

L1 readers. We do not know for sure, at the 

moment, why the predictive processing of non-

adjacent collocations is hindered for L2 readers, 

but this may provide a clue to further 

investigations of L1 and L2 processing. 

Teaching multi-word expressions 

In this section, let us look at some suggestions from experts for learning and teaching 

multi-word expressions. Although MWEs are a hugely important tool for predictive 

language processing, their importance has generally been overlooked. We can correct 

that problem now by adopting some of the teaching strategies and techniques offered 

below.  

First, L2 learners can benefit from incidental learning of multi-word expressions 

through extensive reading/listening (Siyanova-Chanturia, 2020). Learners can 

https://doi.org/10.1080/23273798.2016.1152389
https://doi.org/10.1080/23273798.2016.1152389
https://www.lextutor.ca/tests/pvst/martinez_murphy_2010.pdf
https://doi.org/10.1177/1362168806072460
https://doi.org/10.1093/applin/amx030
https://doi.org/10.1093/applin/amx030
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nurture their knowledge by picking up expressions from input without intentionally 

studying them. Hernández et al. (2016) demonstrated that both naturalistic 

(immersion) and classroom learners were sensitive to both word and phrasal 

frequency and able to recognize MWEs efficiently. Learners should be repeatedly 

exposed to MWEs through reading and listening, as repetition is the key to learning.  

Second, learners will also benefit from deliberate learning and explicit instruction. 

There are three techniques teachers can use to teach multi-word expressions. All of 

them are designed to promote noticing and make 

learners pay attention to target items; therefore, they 

assist deliberate learning. The first is to explore text to 

identify MWEs. The activity is called “text chunking.” 

In this activity, learners are told to find MWEs in 

reading or listening text, for awareness-raising and 

better uptake. The second is to make use of text 

enhancement. Reading text can be enhanced by 

presenting target MWEs in bold type. Szudarski & 

Carter (2016) demonstrated that input flood (giving 

learners a lot of reading or listening text) using 

typographically enhanced text worked even better for 

learning collocations than input flood only. The third is 

to engage in decontextualized activities (Pellicer-

Sánchez & Boers, 2019). Among them, presenting 

MWEs as chunks was the most effective, as shown in 

the following example: 

 

Choose the appropriate verb/noun collocation for each blank from the list. 

pay attention / take medicine / do harm  

Don’t worry. These pills don’t (               ) to your system. 

My son pretended to (               ) when I talked to him last night.  

Why don’t you (               )? You’ve been coughing for a week. 
 

This activity was found to be more helpful for retention than other activities such as 

matching a verb and an object, or choosing the right verb for the object. It appears 

that MWEs should be presented as intact chunks since exercises that separate them 

into individual words might leave undesirable traces in the brain and result in 

learners’ confusion when trying to retrieve them. (Boers et al., 2017).  

Third, in terms of production, the 4-3-2 activity appears to be promising for fluency 

gains (Boers, 2014). In this activity, learners repeat the same task three times, 

usually with a different partner, under increasing time pressure. Boers examined the 

effects of repetition and time pressure and found that speech rate, measured by 

https://doi.org/10.1111/ijal.12092
https://doi.org/10.1111/ijal.12092
https://doi.org/10.1111/ijal.12141
https://doi.org/10.1177/0033688214546964
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words per minute and syllables per minute, increased either with or without time 

pressure. The researcher did not specifically investigate MWEs in this study; 

however, considering that MWEs are ubiquitous, we can reasonably infer that the 

participants’ talk would include quite a few MWEs, and that they would be 

articulated more quickly since the overall speech rate increased statistically 

significantly. 

Fourth, corrective feedback, such as recast, might be useful for learners to develop 

accuracy in the use of MWEs. Recast is the immediate reformulation of a learner’s 

inappropriate utterance during meaning-focused interaction. Look at the following 

example: 

Student: The big typhoon made damage to the crops. 
Teacher: Is that so? I didn’t know that. Did it do a lot of damage? 

In this example, the teacher makes a correction to the student’s utterance by 

changing the verbs, but does so without spoiling the flow of communication. If the 

student notices the correction, she may reformulate her speech and produce an 

accurate utterance in the next turn. In the abovementioned study, Boers (2014) 

pointed out that under time pressure, learners’ speech became faster, but less 

accurate, although there were also some self-corrections in later utterances. In fact, 

there were even cases in which a correct expression was replaced by an erroneous 

one in a subsequent turn. To consolidate the knowledge of target MWEs in their 

repertoires, learners need to strategically pay attention to teachers’ covert feedback, 

such as recast. 

Fifth, teachers also need to be strategic in teaching 

multi-word expressions. For example, some of the 

MWEs include alliteration (repetition of initial 

consonants as in words of wisdom) and assonance 

(repetition of similar or identical vowel sounds as in my 

kind of guy). Both types of MWEs are easy to 

remember and fun to practice. Teachers can point out 

these mnemonic patterns, use them to raise awareness, 

and/or encourage learners to search for them in spoken 

and written text. Experimental studies have demonstrated that such instruction and 

activities are beneficial in long-term retention (e.g., Lindstromberg & Boers, 2008a 

for alliteration; Lindstromberg & Boers, 2008b for assonance). 

Sixth, teachers need to help their students to pay more deliberate attention to multi-

word expressions, especially when the constituents are non-adjacent (Vilkaité & 

Schmitt, 2017). Eye-tracking studies have demonstrated that advanced non-native 

speakers read adjacent collocations (e.g., spend time) faster than non-formulaic 

control phrases (e.g., eat apples), but they did not read non-adjacent collocations 

(e.g., spend a lot of time) faster at a statistically significant level. It appears that non-

native speakers, even those who are proficient, did not process the constituents as 

https://doi.org/10.1093/applin/amn007
https://doi.org/10.1016/j.system.2008.01.002
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linked when they were not next to each other. When the collocation is not salient—

similar to when it is non-adjacent—explicit teaching or some kind of noticing activity 

would be of considerable importance to promote intentional learning, encourage 

uptake, and eventually increase automaticity. 

Last but not least, teachers need to be consistent in 

teaching multi-word expressions. Sustained focus on 

MWEs throughout the course, with a series of MWE 

activities for learners to notice and practice, would be 

highly beneficial in language instruction. For this 

kind of course to be successful, teachers should first 

be convinced that language is highly formulaic, and 

that it is not an overstatement to say that predictive 

processing of MWEs supports language proficiency to 

a large extent. 

To recap, we predict what we will hear or see. This system 

explains the automaticity of language processing. We L2 teachers should examine to 

what extent our classroom activities are helping our students to notice MWEs, to 

practice using them, and to develop both receptive and productive fluency in 

processing MWEs. 

 
Harumi Kimura teaches at Miyagi Gakuin Women’s University, Sendai, Japan. She earned her doctorate from 
Temple University. She researched second language listening anxiety in her doctoral study and her academic 
interests include learner psychology and cooperative learning. She co-authored a book with G. M. Jacobs, 
Cooperative Learning and Teaching (2013). 
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Think Tank:  
Predictive Processing  
 

 
 

Edward Cooper Howland   

 

At the Bat: A Predictive Language Processing 
Primer 

 

Step up to the plate 

Imagine a major-league baseball game. Your favorite batter steps up to the plate. The 

pitcher rears back and throws. From the moment the ball leaves the pitcher’s hand to 

the moment it crosses the plate, approximately 500 milliseconds (ms) will elapse. 

That’s half a second. In that time, the batter must evaluate the pitch headed his way, 

adjust his stance (150ms), and swing the bat (200ms). He is left with 150ms—half the 

time it takes to blink his eyes—to determine what kind of pitch it is and to decide 

whether and how he should swing, or indeed if he should fling his body out of the 

way of a wild pitch. 

He does not have time to consciously make decisions about whether he faces a 

fastball or a change-up. What he does have is a cognitive framework built over 

thousands of at-bats that allows him to make predictions about the pitch sequence in 

the context of tonight’s game, every game in his entire career, and everything he 

https://www.ntt-review.jp/archive/ntttechnical.php?contents=ntr201803fa3.pdf&mode=show_pdf
https://www.academia.edu/1155441/_Markov_at_the_Bat_A_Model_of_Cognitive_Processing_in_Baseball_Batters


 

 28 

knows about the opposing players. He has, since childhood, developed an entire 

specialized neural structure dedicated to predicting possible outcomes of the pitcher-

batter interaction and matching them to the tiny sliver of input his eyes receive 

before the bat must either be swung or held steady.  

That’s nice, but wasn’t this supposed to be about language? 

The brain, it has been claimed, is not a reactive organ, but a prediction machine. 

Predictive processing has been hypothesized to extend to all parts of human life, 

from operating a motor vehicle to experiencing a piece of art, and language is no 

exception. Researchers have further hypothesized that the brain of a person having a 

conversation behaves very much like the brain of our baseball batter. 

The brain: 

1. uses past experience to make predictions about possible upcoming lexical, 

syntactic, and phonological events. (This pitcher tends to get wild around the 

sixth inning; be careful.) 

2. prepares possible responses to these hypothetical events. (Don’t swing unless 

it’s right down the middle. He’s likely to throw a ball. If the pitch looks decent 

though, swing hard.) 

3. compares them against the input from our sensory organs (It’s coming low 

and inside.), and  

4. commands our various organs and muscles to conduct the prepared response 

(or some version of it) that seems most appropriate to the input. (Don’t 

swing; it’s likely a ball.) Finally, it… 

5. returns to step one, revising its predictions to prepare for the potential impact 

of our linguistic output. (He just threw a bal;, he’ll probably be more cautious 

on the next pitch. Get ready to swing.) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4626325/pdf/nihms717342.pdf
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/33542C736E17E3D1D44E8D03BE5F4CD9/S0140525X12000477a.pdf/whatever_next_predictive_brains_situated_agents_and_the_future_of_cognitive_science.pdf
http://eprints.whiterose.ac.uk/114453/1/PP_paper_postprint_for_selfarchiving.pdf
https://lirias.kuleuven.be/retrieve/503239
https://eprints.gla.ac.uk/82858/1/82858.pdf


 

 29 

All this happens in real-time in a series of delightfully recursive loops, with very little 

conscious input from any of the participants in the conversation.  

Errors 

Let’s consider a hypothetical conversation using the model laid out above: 

1. Your boyfriend takes you to a nice restaurant for lunch. Things have not been 

so good between you two lately, but you know he has been trying to improve 

the situation. His facial expression is emotional, but you’re not certain what 

exactly he is feeling.  

2. It’s possible he’s going to propose. It’s also possible he’s going to break up 

with you. Your brain prepares an appropriate response to each.  

3. He reaches for something in his pocket, pauses, smiles sheepishly, then starts 

to speak. “Honey, I love you more than anything in the world. Would you…”  

4. He’s proposing! You go with your prepared answer, “Yes! Yes of course I will 

marry you!” 

5. He looks confused, then ashamed. “Oh, no…sorry. I forgot my wallet. I was 

going to ask you to pick up the bill.” You are, of course, speechless.  

This situation, while extreme, seems an appropriate metaphor for the experience of 

the language learner when they try to interact in their L2. Everything is going along 

smoothly until the moment when the external input bears no resemblance to any of 

the predictions the brain has prepared. It is as though our batter is preparing for the 

next pitch and the pitcher instead heaves an enormous, multi-colored beach ball or 

perhaps a handful of emeralds at him. 

At this point, there occurs a sort of neural firestorm that scientists have identified 

using EEG equipment and named the N400 event-related potential.  

 

https://pure.mpg.de/rest/items/item_2081312_3/component/file_2081531/content
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Think about any conversation you’ve had in your non-primary language, when 

everything was running along smoothly and then your interlocutor uses a word 

you’ve never encountered, or perhaps uses a known word in a way totally unfamiliar 

to you. Alternatively, consider the faces of your students as it becomes clear that they 

have not understood the instruction you just gave them. Conversation, meaning, 

communication grind quickly to a halt.  

In that context, it is perhaps unsurprising that the L2 user’s brain has been shown to 

be considerably less efficient and effective at predicting the next word, phrase or 

sound than that of an L1 user. They have spent far less time building up the 

specialized neural structures necessary to use the L2. Their contextual framework 

contains fewer nodes. There is no doubt that L1 language users are better at 

predicting the content of their L1 than someone who is still learning it. The main 

debate at present seems to be whether it is possible to strengthen a language 

learner’s predictive abilities, or whether that just sort of happens as they gain 

proficiency with the language.  

Shall we bother? 

 

Huettig and Mani (2015) make a case that predictive language processing is not 

necessary to understand a language, referring to it instead as a “helping hand.” After 

all, a student of a language can sit alone with an L2 novel and their dictionary and 

eventually puzzle out most of the meaning word by word. You can put a foreign film 

on your laptop, subtitles off, and, with enough rewinding and Google Translate, 

figure out everything that the characters are talking about. But that doesn’t sound 

like much fun, and it certainly doesn’t 

sound like authentic interpersonal 

communication.  

I would argue that the ability to predict 

upcoming utterances is necessary to use a 

second language in real time with anything 

resembling one’s fluency in the first. It is 

 The ability to predict 
the general format of 
upcoming input allows 
the L2 user to focus on 
the content.  

https://pdfs.semanticscholar.org/fd43/ad9927e44ba0ff87ae0ac10920a6766c7770.pdf
https://www.tandfonline.com/doi/pdf/10.1080/23273798.2015.1072223
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the thing that makes the difference between halting, floundering gridlock, and 

smooth, coherent communication. Perhaps more importantly, the ability to predict 

the general format of upcoming input allows the L2 user to focus on the content—the 

message that their interlocutor is trying to get across to them—rather than getting 

tripped up on confusing functional language. In that context, it seems that 

strengthening predictive ability is absolutely a worthwhile endeavor for the language 

educator.  

How shall we go about bothering? 

Curcic, Andringa and Kuiken (2019)  exposed 150 subjects to a miniature “novel 

language” of their own invention. They then tested the abilities of the subjects to 

predict a determiner-noun agreement pattern. They found that if a subject was 

aware that the determiner predicted the noun, they were more likely to predict the 

upcoming noun, and to do so more quickly. This may not come as a surprise. One 

must be aware that a pattern exists before being able to recognize and exploit it. The 

really relevant part for us is Curcic et al.’s observation that students who received 

explicit instruction regarding the determiner-noun agreement pattern were less 

effective at predicting it than those who had worked it out for themselves.  

To return one final time to our beleaguered baseball metaphor: it is marginally 

helpful for the coach to tell his batter, “this pitcher always throws a fastball on the 

first pitch.” But after the batter has personally faced that same pitcher a few times 

and seen those fastballs coming in like clockwork, he knows in his bones that the first 

pitch is going to be a heater. He may not even be able to put into words what he  

knows or how he knows it, but he knows just how he has to swing on that first pitch. 

He has moved beyond explicit knowledge, and into the realm of implicit knowledge. 

https://onlinelibrary.wiley.com/doi/epdf/10.1111/lang.12321
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In grammar teaching, this process is referred to as “noticing.” Call it instinct if you 

like, or reflex. Using the terms we are discussing in this paper, he is predicting 

accurately and consistently.  

There is a huge difference between explicit instruction and pattern recognition, and 

plenty of controversy in our field about which one is more appropriate in a given 

setting. If one has decided to prioritize the strengthening of predictive skills, Curcic 

et al.’s research indicates that guided inductive teaching may be the way to go about 

it. That is to say, try not to think of a language as a set of rules and their exceptions 

that you, the educator can simply explain to the students and be done with. Rather, 

consider setting up the classroom as a place for the collaborative uncovering of 

mysteries, peeling back layers until truth is arrived at together. Help students to 

develop their own instinct for the language, their own “specialized neural structure,” 

their own ability to predict and respond to input on an instinctual, reflexive level.  

Help them knock it out of the park.  

 
Edward Cooper Howland lives and works in Hiroshima. He enjoys bringing research from outside 
disciplines to the ELT community’s attention. He has recently developed a fascination with the sport of curling.  

 

 

 

 

 

A visual guide to Bayesian thinking - Julia Galef 
One of the important tenets of predictive processing is the Bayesian approach to brain function, 
the way we believe the brain manages uncertainty. Bayesian statistical methods were developed 
from Thomas Bayes work in 1763.  

 

 

Going deeper 

http://iteslj.org/Techniques/Noonan-Noticing.html#:~:text=Noticing%20is%20basically%20the%20idea,rule%20(Batstone%2C%201996).
https://www.researchgate.net/profile/Sible_Andringa/publication/277328399_New_directions_in_the_study_of_implicit_and_explicit_learning/links/556862d808aeab77721eff9b/New-directions-in-the-study-of-implicit-and-explicit-learning.pdf
http://web.pdx.edu/~fischerw/~fischer/courses/advanced/methods_docs/pdf_doc/wbf_collection/0701-0750/0714_FLA07_Haight_grammar.pdf
https://www.youtube.com/watch?v=BrK7X_XlGB8
https://en.wikipedia.org/wiki/Bayesian_approaches_to_brain_function
https://www.youtube.com/watch?v=BrK7X_XlGB8
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Think Tank:  
Predictive Processing  
 

Jason Lowes  
 

 

Building a Better Generative Model 

Graded readers and other forms of controlled linguistic input have been widely 

accepted tools to facilitate language learning; however, this controlled input is only 

part of the equation. Language learners also need clear and accurate internal models 

of correct linguistic forms to allow them to parse the language they encounter. This 

seems obvious enough, and I do not believe anyone would consider it a controversial 

statement. However, if asked why this is true, I’m not sure that many could offer a 

theory to support their gut feelings. Once again, we turn to the theory of predictive 

processing to answer this question. In this article, I hope to explain the interplay of 

top-down (from your brain to the world) and bottom-up (from the world to your 

brain) connections as considered through the theory of predictive processing. 

Additionally, I would like to highlight how precise models of the world are essential 

for learners to recognize the meanings of the situations they encounter. Furthermore, 

I'd like to show how a better understanding of the role that accurate internal models 

have in improving comprehension can allow teachers to expand their teaching and 

materials beyond controlled input. They may adjust their teaching to include ways to 

help learners develop their accurate models of the world, leading to an improvement 

in learners' ability to perceive sensory input. 

As has been well laid out in the Mindcoolness 

article “The Bayesian Brain: Predictive 

Processing,” (2018), the brain's primary 

function is to form predictions about the 

world around it. These predictions help it to 

determine what is the most adaptive course 

of action. These predictions are not guesses 

about the future, such as, "I think that the 

next person to walk through the door will be 

wearing a yellow hat." The predictions being 

discussed here are predictions of the present. 

For example, take a look at Figure 1. The moment you see it, it looks like a mess of 

black and white blobs. However, as the sensory input is received by the eyes, the top-

down processes begin to predict what you are encountering. Can you see what is in 

Figure 1?  

(Gregory, 1970) 

https://www.mindcoolness.com/blog/bayesian-brain-predictive-processing/
https://www.mindcoolness.com/blog/bayesian-brain-predictive-processing/
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One of the many strengths of predictive processing models is the efficiency with 

which they process the sensory data they encounter. Note that in the previous 

sentence, I used the word encounter. The brain does not just passively receive 

sensory data signals; rather, it actively attempts to predict the form of the world 

around it. It does this by comparing the input with a myriad of models that it has 

formed of the world. These models are known as generative models, for the 

predictions generated are based upon the models that the brain has previously 

stored. This efficiency is realized through many levels of processing. Sensory 

information does not pass further up the system than the level at which they matched 

the prediction thus lowering the total load on the system. Information that does not 

fit the prediction passes to the next 

level in the hierarchy, where they are 

met with a new prediction. In this 

way, input data are matched to the 

existing generative models in the 

brain. If some things are not 

accurately predicted at any of the 

existing levels of prediction, then they 

reach the top of the hierarchy and will 

be used to update the generative 

model.  

As shown in the diagram of the 

predictive processing model (Figure 

2.), there is a bidirectional flow of 

information. The bottom-up flow (i.e., 

sensory data) is not always easy to 

separate into its relevant and 

irrelevant parts. With any input, there 
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is likely to be a degree of noise. The less noise there is, the greater the level of 

precision in the signal. In the Mindcoolness article, the example of seeing something 

on a foggy day was presented as an example of the input having a lower level of 

precision. Within the domain of second language learning and teaching, using fully 

natural texts, or texts presented under challenging circumstances could be 

considered input with a lower level of precision. The lack of precision may be a result 

of non-standard linguistic forms, such as slang or from overly formal, noun-heavy 

spoken forms which overload the listener’s working memory, or just of the use of 

unfamiliar vocabulary. Another factor that could alter the input's relative precision is 

the level of environmental (including cultural) information included in the 

generative model. For example, the meaning of an utterance can shift depending on 

the context. The sentence, “It’s raining” when spoken by a farmer to harvesters does 

not mean the same thing as when it is spoken by a man named Noah to his wife. 

Additionally, it is important to consider that the generative model is not limited to 

information and knowledge that is in one’s head. Instead, it can be comprised of 

neural, bodily, and environmental components. That is, the generative models are 

not limited to what you have in some portion of your brain. They are, like the mind 

itself, created through an integration of the neural structures of the brain, the 

embodied cognition of how one’s body is orientated in the world, and the context of 

the environment in which that body and mind is located. This cognitive assembly is a 

soft system that forms as needed to create the generative model. Kirchoff and 

Kiverstein (2019) described it as a "coalition of processing resources that will best get 

the job at hand [making accurate predictions] done" (p. 91).  

The external inputs (e.g., written and spoken texts) cannot be controlled by the 

language learner (that is unless they say, "Hey, slow down or speak more simply!" to 

their interlocutor). What they can control is the 

content of their generative model. They can form 

models to suit the contexts that they will encounter. 

For a language learner to devote years of study to 

create linguistic generative models that do not 

prepare them for the language they will face is 

inefficient. For example, the simple sentence, “I 

don’t know what you want,” is easy to understand 

when written or spoken very carefully; however, if it 

is spoken by a fifteen-year old east coast Canadian 

boy, it would be a little more challenging to 

understand. In IPA, it would look something like “aɪ 

doʊn noʊ wʌ ʧə wɔn.” In normal letters, it would be, 

“I dunno whacha wan.” The blended sounds and the 

lost sounds render the language, when spoken and 

heard, very different than what the written form 

would suggest. It would be much better for students 

to study the language they need to form the 
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appropriate generative models. This leaves us with the question: how can this be 

done? 

Extensive exposure to the language, as it is spoken, is an effective, if time-consuming, 

approach to developing generative models. Native speakers, through their vast 

experience with the language and culture, develop the models that they need; 

however, this is not always a feasible option for second language learners. They need 

a means of developing the generative models that is more efficient than simple trial 

and error. Therefore, they need instruction and support from their teachers that 

allows them quickly to see what is correct and what is not.  

All teachers want their students to produce as 

much language (both written and spoken) as 

they can. For this reason, there are times when 

teachers will opt to “just let the students talk,” 

without giving them the guidance that they 

need. However, teachers should not forget 

some direct teaching methods that can be 

helpful. One effective method is for teachers to 

explicitly highlight the target language features 

that the learner may not have even perceived. 

Concerning listening, pointing out sounds that 

are usually elided or reduced can help a learner 

recognize these situations (i.e., add them to 

their generative model of English sounds) to 

assist with future similar encounters.  

Another form of direct instruction from the 

teacher is using something called elaborative 

interrogation. As the name suggests, this is using 

questions to expand an idea and to form 

connections between concepts which have, until 

that point, been disparate. Elaborative 

interrogation activates prior knowledge and the 

generative models associated with that knowledge. 

Using an almost Socratic series of questions, a 

teacher would be able to add to a learner's 

generative models to include linguistic 

associations and/or cultural understanding. There 

are two aspects of the expansion that the teacher 

should aim to achieve. One is the richness of the 

knowledge. This is the number of interconnections 

between the prior knowledge and the new 

knowledge. The second aspect of knowledge that 

elaborative interrogation seeks to plumb is the 
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distinctiveness of the knowledge. That is, what are the differences among the items of 

information being considered. Some questions that a teacher might use could 

include, “What does X remind you of?” or “When you see X, what do you think of?” 

To explore the differences, questions such as “In X situation, why would you use Y 

and not Z? Why/Why not?” “In what situations would you use X?” and “Are there 

any situations where X would not suit? Why not?” Through the expansion of the 

generative models, these new aspects could then allow more accurate predictions to 

be made on future occasions.  

A final method that teachers should not neglect is providing effective feedback. Clear 

and timely feedback will enable the learners' generative models to develop much 

more quickly than would naturally happen through only trial and error.  

Earlier, you looked at Figure 1, and I asked if you could 

see what was in the picture. I will tell you that it is a 

dog. It is a dalmatian, and it is looking away from you. 

Its nose is lowered toward the ground as if it is sniffing 

something in the center of the picture. Can you see it 

now?  

What I am doing is trying to help you to add a 

generative model of this picture. Once you see the dog, you will never be able to 

unsee it. Similarly, once your students have the generative models that they need to 

understand something, they will always understand that something.  

If teachers consciously develop their teaching materials with one eye on how they can 

expand their students' generative models of the language and the culture associated 

with the language/ context, then they will be able to really help their students to 

improve. Once the models have been instilled through teacher-led examples, teacher- 

and student-developed inquiry, and activities that encourage noticing and explicit 

perception, then the students will be better able to comprehend and respond to the 

world around them.  

 
Jason Lowes is a lecturer at Fukuyama University and long-time member of the Brain SIG. His education-related 
interests include strategies for effective learning, understanding the role of attention in education, and predictive 
processing. His non-education related interests are exercise, his dog (which is not a dalmatian as in the picture 
used above), and beer. 
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Think Tank:  
Predictive 
Processing 
 

Caroline Handley  
 

 

Maximising the Self by Minimising Surprise  

The idea that we remember past experiences in order to predict future ones can be 

traced back as least as far as Tolman (1948). His research, with various other 

scholars, conducted at a time when behaviourism was the dominant theory in 

psychology, led him to propose that learning by association did not result in 

conditioned stimulus-response, but rather that animals (including humans) 

developed expectancies based on prior experience. He coined the term “cognitive 

map” to describe the higher-order representations that were formed during learning. 

For example, in one experiment, summarised in Tolman (1948), rats trained to run 

down one arm of a maze for food, were more likely to run down an arm in a similar 

direction when the original arm was blocked, showing that they had not only learned 

to associate the arm with the food reward, 

but had formed a cognitive map of the 

orientation of the maze. This cognitive map 

represented the task at a level of 

abstraction, allowing the rats to generalise 

from prior learning and transfer that 

knowledge to new stimuli. More recent 

research suggests that animals and humans 

form cognitive maps of a variety of tasks 

and events, not just spatial maps, enabling 

them to make predictions that optimise 

reward in new situations (Behrens et al., 

2018).  

The free energy principle 

A more recent theory of predictive processing, the free energy principle (Friston, 

2010; Friston & Stephan, 2007), proposes a unified theory of action, perception, and 

learning. In this theory, organisms act on their environment to optimise the models 

of themselves that are intrinsically derived from their bodily form, so that they can 

predict the cause of subsequent sensory input, or minimise surprise. In other words, 

they exhibit adaptive behaviour that maximises their chances of continued survival. 

http://psychclassics.yorku.ca/Tolman/Maps/maps
https://www.fil.ion.ucl.ac.uk/~karl/The%20free-energy%20principle%20A%20unified%20brain%20theory.pdf
https://link.springer.com/article/10.1007/s11229-007-9237-y
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Brains can predict the causes of sensory input because their generative models are 

hierarchical, with each level of the hierarchy informing levels below and above it, 

enabling self-organisation (see Jason Lowes’ article in this issue for a detailed 

explanation of this key aspect of predictive processing). 

According to Friston (2010) learning is the creation of models or predictions based 

on prior experiences; it is the reduction of uncertainty or “noise.” As Curtis Kelly and 

Jason Lowes both state, prediction is necessary to comprehend the world, due to the 

amount of information our senses take in every second and the noisiness 

(uncertainty) of that information. We create concepts and categories (models) that 

drive our predictions about the world around us; we act on the environment to 

sample new evidence and update our predictions or beliefs based on the sensory 

input (Friston, 2010). For humans, language may be a key element of our models 

(Connell, 2019). For example, if your friend brings her new pet and calls it a “dog” 

even though it doesn’t look like any breed of dog you’ve seen before, your initial 

reaction will probably still be to stroke it, and, if you’re a dog-lover, you probably 

won’t even consciously think about the action before you do it. Your predictive model 

has automatically selected an optimal response to the situation.  

 

The brain is a “prediction machine” because it must lower the free energy (surprise) 

or entropy (uncertainty) of its own states in an ever-changing environment. It does 

this by constantly acting on the environment in order to change the sensory input to 

better match its predictions about what is causing that sensory input and by updating 

its internal states as a result of prediction error to enable more accurate future 

predictions (Friston, 2010). Friston argues that all self-organizing systems, or living 

organisms, must minimise free energy in order to remain alive, or as he puts it, to 

deal with “entropy,” which is a mathematical measure of the unknown information 

about a system. The second law of thermodynamics states that all closed systems 
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tend towards their state of lowest free energy or maximum entropy. However, living 

organisms are open systems which ingest energy and use it to sustain their existence 

(thereby increasing the informativeness of their being, or decreasing entropy) by 

increasing the entropy in the surrounding environment. In so doing, they maintain 

their structure and function, or a high probability of being in a homeostatic state (a 

state that supports living; Hoffman, 2012, provides an accessible explanation of this 

complex idea). This exchange of entropy couples living organisms to their 

environmental niche. 

For more about free energy, click on one of these videos (15 min and 75 min 

respectively): 

   

Action-constructed perception 

Although open systems, such as organisms and their brains, constantly interact with 

their environment, they are separate from it. The brain must infer or predict causes 

of sensory input, as it cannot directly see, hear, touch, taste, or smell external stimuli. 

There is a barrier between your brain-body and your environment. This gives rise to 

the long-standing mind-body problem: How can activity patterns in the brain 

produce our subjective experiences of the world? Predictive processing enables a 

paradigm shift in the search for answers to this question by claiming that the brain 

does not respond to stimuli in a reactive manner; it does not map the world, but 

matches the world to its own, self-generated activity patterns, using these patterns to 

infer the world, referred to as adaptive inference (Buzsáki, 2019; Clark, 2013). It is 

claimed that this process is more efficient and maintains greater stability of neural 

activity than if the brain responded to stimuli; it protects the brain from random 

fluctuations due to noisy sensory input. Buzsáki (2019) further claims that actions 

are primary to perception and it is only through action that sensory information can 

become meaningful. By creating neural maps of our actions and our bodies, we 

create prediction signals for our sensory systems, to which sensory input can be 

compared, enabling meaning-making. Predictive processing, grounded by action, 

constructs experience.  

  

https://www.cambridge.org/core/journals/behavioral-and-brain-sciences/article/whatever-next-predictive-brains-situated-agents-and-the-future-of-cognitive-science/33542C736E17E3D1D44E8D03BE5F4CD9
https://youtu.be/NIu_dJGyIQI
https://www.youtube.com/watch?v=NwzuibY5kUs&t=4417s&ab_channel=LexFridman
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Meanwhile, in the language classroom 

Predictive processing, the free energy principle, and action-constructed perception 

are all interesting and powerful theories of how organisms maintain life and brains 

learn. They are also relevant for language teaching and learning. Two examples of 

this are discussed below. 

First, comprehending language involves 

predictive processing. Expert language users 

actively predict at multiple levels what they 

will hear or read (see for example, Brothers 

et al., 2015). These include lexical, syntactic, 

phonological, and even non-verbal levels 

(for a review, see Kuperberg & Jaeger, 2016). Foreign language learners, depending 

on their ability level, tend to have much weaker and less accurate predictive models. 

In the absence of robust models, they depend more on bottom-up processing of the 

phonemes, words, and syntax of the foreign language, so they struggle to deal with 

the noise in such input. For example, spoken word recognition is extremely complex, 

as phonemes vary due to the preceding and succeeding sounds, the speaker’s gender, 

intonation, etc. (see Weber & Scharenborg, 2012, for a review of models of spoken 

word recognition). Expert users of a language often don’t notice the noise in such 

input as we easily match the sounds to our robust, entrenched internal models of 

sounds, words, multi-word units, grammatical constructions, and syntax, enabling us 

to perceive automatically the language we hear. Learners, however, often struggle 

with the extraneous variation in any particular instance of a phoneme.  

L1 models are often little help and even a hindrance in predicting L2 input. For 

example, grammatical constructions and syntax differ greatly between languages in 

how they construe events and relations. Once you have created a linguistic-

conceptual space to represent your native language(s), restructuring that space to 

learn a new language is hard (Goldberg, 2019). To the extent learners lack accurate 

L2 models to predict language they benefit less from learning driven by prediction 

error. This means that it is difficult for L2 learners to notice the grammatical 

constructions native speakers use and those they avoid, or the words they choose to 

put together, which is why adult L2 learners benefit from explicit instruction (Norris 

& Ortega, 2000). It is also why, when learners speak or write, they often use what 

they can predict: the grammatical constructions and words that go together in their 

L1. 

 Expert language 
users accurately predict 
what they will hear or 
read. 
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Second, as Friston and Stephan (2007) state, minimising free energy, or surprise, 

does not entail always avoiding new situations and seeking out familiar ones. 

Fortunately, brains evolved to help keep our bodies alive, which depends on 

maintaining homeostasis (keeping systems in their optimal state), so they also build 

representations of and “care about” the internal environment of the body and 

increasing its future well-being. Minimising surprise for our internal selves means 

maximising value or information. Our brain seeks out new situations that will 

maximise reward or value for our body at the lowest possible cost. It does this based 

on all the knowledge our brain has accumulated about our organism, our 

environments, and other possible environments, over our lifetime. To the extent that 

our brain correctly predicts the most valuable attainable situation to be in, surprise 

(entropy) is decreased and our brain reaffirms its own existence.  

Therefore, understanding the brain as a “prediction machine” that minimises free 

energy provides an extra layer of depth to understand the role of motivation and 

emotions in foreign language learning. For example, Dörnyei (2000) emphasised 
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that motivation is a dynamic interplay of choice, persistence, and effort. In the free 

energy theory of the brain, choice and effort map onto predicted value and cost, both 

of which are continually updated; persistence may relate to how well the changing 

value and cost predict the internal states of the organism. On the other hand, this 

understanding of the brain may also explain why, in a recent meta-analysis, Al-

Hoorie (2018) found that the L2 motivational self system (which involves learners’ 

conception of their ideal future self as a language user and their “ought-to-be” self) 

correlated very weakly with L2 achievement. According to the free energy principle, 

the brain is constantly updating its predictions about which environments are high 

value or which states it would rather be in, based on prior experience. Imagined 

selves have limited potential to influence behaviour, whereas prior states determine 

our decisions, constrained by the (perceived) available options afforded by our 

environment. Significantly, it is not necessary for humans or animals to be 

consciously aware of their prior states and, even when they are, such conscious 

representations need not always be accurate. Barrett (2017) claims that we construct 

(predict) our emotions based on interoceptive sensations (such as feeling butterflies 

in your stomach), prior experience, and our current situation (see the May 2018 

Think Tank on emotion). In fact, she even claims that we predict our interoceptive 

sensations in order to predict how to maintain homeostasis in view of the predicted 

needs of the body (Barrett & Simmons, 2015). 

 

These theories can also be related to foreign language classroom anxiety (Horwitz et 

al., 1986), which has been found to be a significant factor in L2 attainment, possibly 

even more important than motivation (Teimouri et al., 2019). If students frequently 

experience negative emotions when studying a foreign language, their brains will 

learn to predict that foreign language classrooms are low-value environments that 

disrupt their bodies’ homeostasis and which they should act to avoid. Therefore, 

feelings of anxiety will actually minimise surprise or maximise their sense of self in 

such situations. If Shaules (2017) is correct, a further issue in the classroom could be 

resistance. He suggests some students are resistant to learning a foreign language 

because it challenges their lingua-culturally-derived self-concept. If the brain is 

constantly making predictions to minimise surprise or maximise value in order to 

realise itself, this suggests that teachers need to consistently and unambiguously 

create value for our students to enable them to form positive predictions about being 

https://pressto.amu.edu.pl/index.php/ssllt/article/view/12295
https://pressto.amu.edu.pl/index.php/ssllt/article/view/12295
https://www.mindbrained.org/mindbrained-think-tanks/tt-archive/
https://www.nature.com/articles/nrn3950
http://hyxy.nankai.edu.cn/jingpinke/buchongyuedu/foreign%20language%20classroom%20anxiety.pdf
https://www.juntendo.ac.jp/ila/sp/albums/abm.php?f=abm00021269.pdf&n=%E7%B4%80%E8%A6%812017-066_Linguaculture+Resistance%EF%BC%88Joseph+SHAULES%EF%BC%89.pdf


 

 44 

themselves in our classrooms. Predictive processing theories provide more evidence 

to explain why it can be so difficult to teach and learn foreign languages, but they 

also reaffirm what to prioritise in this endeavour.  

 
Caroline Handley, the BRAIN SIG Coordinator, is an English lecturer at Seikei University. She is 
currently pursuing a PhD in Applied Linguistics at Swansea University, where she is researching the 
relation between conceptual and linguistic knowledge in lexical processing, using an embodied 
cognition perspective. 
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Yansan Gukbap 
in Korea made 
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Plus:  
Teacher Story 

 
 

Timothy Ang 
 

 
 

English in a Time of Corona - A Semester with 
COVID 

At first COVID19 was news that my already saturated brain just learned to tune out. 

Japan was used to its fair share of calamities, so I assumed the coronavirus would 

simply blow over with the collective bubble power of gaman (bearing it out). I 

exercised the kind of exceptionalist thinking sometimes common in this country. But 

then there were fewer jokes and more people started talking in somber tones. Slowly 

the sense of security disappeared as I heard more stories and anecdotes from people 

I knew. Finally, in April, a state of emergency was declared. The bubble had popped 

and the coronavirus was here to stay.  

After the announcement, I barely had time to make sense of things. Within days, 

most of my classes were cancelled. “When will they be back?” I asked. The replies 

were as expected: people didn’t know when classes would resume. A part-timer’s life 

has its advantages, but income stability is not one of them. Most teachers thought 

about money and how much they would lose in the upcoming months. Overtime 

hours piled up for school administrative staff, but young, doe-eyed teachers were 

stuck in limbo. Message boards for ALTs were peppered with questions on how to 

handle landlords when asking for deposits back. English conversation school 

teachers had it the worst; the first luxury that people gave up was English.  

Reactionary behavior abounded. Immigration authorities prohibited permanent 

residents abroad from returning to Japan. There were “lifers” that decided they had 

had enough and returned to their home countries. Monster parents wanted their 
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hard-earned tuition money back. Those of us who also had part-time jobs, especially 

in the hospitality industry, were neglected and abruptly let go. Contracts were 

cancelled, people were asked to take holidays, and bonuses were pulled back. Those 

that did have jobs continued to work with dubious protective measures. It seemed 

they had no choice, because next month's rent had to be paid. Fear and necessity 

seemed to drive most of these actions. Japan has always been a conversative society 

and I fear that the coronavirus damaged this country's already fragile psyche beyond 

fixing.  

My daily life changed. Basic necessities were for a while scarce and places that were 

once part of my routine were now off limits. A person coughing was like a virus 

version of playing Russian roulette. What did people’s smiles look like? I had 

forgotten because of the maze of masks and face shields. The people I knew retreated 

to the confines of their homes. Visiting a park had to be scheduled at night, so my 

sleeping pattern was thrown into disarray. I had always been a solitary person but 

the feeling of loneliness was more pronounced now than before. This was as close as 

I got to depression and it was scary. I wondered how others were coping.  

Staying home during self-quarantine nearly drove me crazy. Before the coronavirus 

my apartment was just a place to sleep and eat but now it has transformed into a 

prison of sorts. There is such a thing as “too much down time” and I had plenty of it. 

Amazon turned into my best friend but also my addiction enabler; I bought frivolous 

things, draining what little savings I had. My online routine was reading articles on 

snake oil cures for the virus, and my favorite bookmark became the coronavirus 

online tracker. Gradually, a lethargy set in. I relied too much on Uber Eats and 

gained three kilos. I lost track of time and discipline as well. Garbage, tasks, and 

laundry piled up. The time of the hikikomori (social withdrawal) had come, and I was 

not one of those equipped to excel at it.  

Eventually classes started online and with that came some bumps. Some students did 

not have the bandwidth or hardware to keep up with the classes. Teachers had to 

upload and prepare content that for years was used offline. Some grizzled veterans 

gave up entirely on figuring out learning management systems. We had to 

simultaneously master both learning management and online conferencing systems. 

It was if we were the ones going to school this semester. Some face-to-face classes 

resumed and when they did, one student having a fever over the weekend was 

enough to cancel all the other classes. Cleaning took up 10 minutes of the class and 

other activities were restricted. It became difficult to promote language learning 

where face-to-face and proximity, the essential parts of communication, were limited 

by social distancing. I guess all of this was to become the new normal. 

 

https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
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Against the backdrop of ongoing chaos and uncertainty I have found ways to 

persevere and thrive. Online classes have allowed me to learn new tricks that will 

stay in my teaching toolkit long after this incident becomes a footnote. I have taken 

up bike touring to far places as a new hobby and have lost some weight as a result. I 

cancelled my Netflix and replaced it with a more productive subscription to Kindle. 

My balcony has started to resemble a forest with the amount of greenery I planted 

during this summer. Most importantly, I have become more grateful and 

compassionate, aware of the plight of stranded international students and those who 

lost their jobs and families to the virus. Introspection is a powerful tool for survival.  

Better yet, I’ve met and reconnected with many individuals during this crisis. A 

heart-warming message from the owner of a cafe asked if I was okay and if I needed 

help with anything. I joined a random teaching conference about teaching online 

which led to me contributing to this publication. I’ve gotten in touch with my friends 

and relatives back in my hometown, something that I hadn’t done in years. The 

pandemic revealed a frailty and longing for things to come back to normal. More 

than they realize, these people have helped me keep my sanity in these times of 

trouble. 

I was naive to think Japan was immune to this pandemic but, despite this. we have 

somehow endured. Masks and hand sprays were around in Japan long before the 

coronavirus arrived. Although Japan's response was tepid and slow, I take solace 

from the fact that people here follow safety measures rather than viewing them as 

political symbols. Doomsday predictions never came true and, so far, the number of 

cases has remained low. Businesses are gradually picking up and people are going 

out again, albeit with some caution. Even though Mother Nature seems bent on 

ending us, I think we’ll be okay. 

As the new semester begins and we continue on our respective journeys I hope that 

we can overcome this coronavirus together and look forward to good things to come. 

 
Timothy Ang is currently a part-time university teacher in the Kansai area of Japan. His interests 
include Task Based Learning, Student Motivation, Computer Assisted Learning, and Curriculum 
Development. 
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Plus: Future Issues 
 
 

Think Tank Staff 
 

 

Call for Contributions: Ideas & Articles 
 
Become a Think Tank star! Here are some of the future issue topics we are thinking 
about. Would you, or anyone you know, like to write about any of these? Or is there 
another topic you’d like to recommend? Do you have any suggestions for lead-in, or 
just plain interesting, videos? How about writing a book review? Or sending us a 
story about your experiences? Contact us. 
 

In regard to Think Tank articles, what we want most is: 

 Engaging writing, not dense or academic 

Some information from brain sciences and language teaching 

 Expanding on or reacting to our intro video 
 

 

Future Think Tanks – note the lead ins are still tentative 
 

Evidence-based Learning  lead in? 

Stress  lead in? 

Drama looking 

Research Problems lead in? 

Motivation  looking 

Storytelling lead in? 

Study Habits  lead in? 

Grammar  looking 

Fun (novelty)  looking 

Games  looking 

 

Mindsets looking 

Children looking 

Learning theories looking 

UDL looking 

Depression lead in? 

Plasticity lead in? 

Food and Gut  looking 

Conference Brain  looking 

Teacher Brain  looking 

TBLT looking 

 

 

Think Tank Article Submission Rules and Advice here. 
 
Or write for our Sister Journal – The MindBrainEd Journal 

 
Page 11 Scrabble riddle: answer: The third error is that the sentence says three errors 
instead of two…but that makes it correct.  We need Karl Friston’s help on this one. 

  

mailto:BrainSIG+ThinkTankTeam@gmail.com?subject=Regarding%20future%20Think%20Tanks
https://www.theguardian.com/teacher-network/2017/oct/06/what-every-teacher-should-know-about-memory?utm_source=Psych+Learning+Curve&utm_campaign=6c60e90912-Roundup-Oct-06-2017&utm_medium=email&utm_term=0_ff6044c3a5-6c60e90912-214239441
https://www.youtube.com/watch?v=qMW6xgPgY4s&t=4s
https://www.wnycstudios.org/story/stereothreat
https://www.youtube.com/watch?v=m1drR3oaVGc
https://www.npr.org/sections/money/2018/06/11/618957143/let-them-eat-marshmallows
https://www.youtube.com/watch?v=NOAgplgTxfc&t=16s
https://www.youtube.com/watch?v=7s1VAVcM8s8
https://www.dropbox.com/s/vhxugaraqnzu06t/Think%20Tank%20Submission%20Rules.docx?dl=0
https://sites.google.com/view/jalt-mind-brain-and-education/publications-journals?authuser=0
https://sites.google.com/view/jalt-mind-brain-and-education/publications-journals?authuser=0


 

 50 

The MindBrained Bulletin 
is produced by the Japan Association for Language Teaching (JALT) 
Mind, Brain, and Education Special Interest Group (BRAIN SIG).  

 
Editorial Staff: 

Stephen M. Ryan  Julia Daley Marc Helgesen 
Curtis H. Kelly  Skye Playsted Heather McCulloch 
 

 
• To Subscribe (for non-members) • To Unsubscribe  

 
• Past issues: Click Here  

https://www.mindbrained.org 
 
• How to write a Think Tank: Click Here  

 
 

• Reader’s Survey: We want to  
know more about our Readers and  
BRAIN SIG members.  
Please complete this short survey. 
 

 
https://brainsig.typeform.com/to/dRPYaE 

 

 
 

• Contact address: to discuss writing 
for us or any other issue: 

BrainSIG+ThinkTankTeam@gmail.com 

 

 
 

 

 

https://www.mindbrained.org/subscribe/
https://neuroelt.us12.list-manage.com/unsubscribe?u=4a72c25491651c8f4a16f7512&id=6a87b63f33
https://neuroelt.us12.list-manage.com/unsubscribe?u=4a72c25491651c8f4a16f7512&id=6a87b63f33
https://www.mindbrained.org/
https://www.mindbrained.org/write-for-us/the-think-tanks/
https://www.mindbrained.org/write-for-us/the-think-tanks/
https://brainsig.typeform.com/to/dRPYaE
https://brainsig.typeform.com/to/dRPYaE
mailto:BrainSIG+ThinkTankTeam@gmail.com
https://brainsig.typeform.com/to/dRPYaE

	MindBrained Think Tank+
	Predictive Processing
	MindBrained Think Tank+
	About this issue
	The Think Tank We Always Wanted to Do
	The Think Tank
	Eggs to Dopamine: The Shock of the New
	Predictive Processing: The Grand Unifying Theory of the Brain
	Multi-word Expressions Made Easy or Difficult: What L1 and L2 Processing Tells Us
	At the Bat: A Predictive Language  Processing Primer
	Building a Better Generative Model
	Maximising the Self by Minimising Surprise
	Plus
	Story: English in a Time of Corona - A Semester with COVID
	Call for Contributions
	References
	Archer, C. N. (1986). Culture bump and beyond. In J. M. Valdes (Ed.), Culture bound (pp. 170-178). New York, NY: Cambridge University Press
	Barrett, L. F. (2017). How emotions are made: The secret life of the brain. New York, NY: Houghton Mifflin Harcourt.
	Clark, A. (2015). Surfing uncertainty: Prediction, action, and the embodied mind. Oxford, UK: Oxford University Press.
	Lewis, P. A., & Durant, S. J. (2011). Overlapping memory replay during sleep build cognitive schemata. Trends in Cognitive Science, 15(8), 343-351.
	Oberg, C. (1960). Culture shock: Adjustment to new environments. Practical Anthropology, 7(4), 177-182.
	Ryan, S. M. (2019). Of fish, sugar, and discard plies: Learning from difference. MindBrainEd Think Tank, 5(4), 4-9.
	from: The Bayesian Brain: An Introduction to Predictive Processing
	References
	Bardovi-Harlig, K. (2019). Formulaic language in second language pragmatics research. In A. Siyanova-Chanturia & A. Pellicer-Sánchez (Eds.), Understanding formulaic language: A second language acquisition perspective (pp. 97–114). New York, NY: Routle...
	Barrett, L. F. (2017). How emotions are made: The secret life of the brain. New York, NY: Houghton Mifflin Harcourt.
	Boers, F. (2014). A reappraisal of the 4/3/2 activity. RELC Journal, 45(3), 221–235. https://doi.org/10.1177/0033688214546964
	Boers, F., Demecheleer, M., He, L., Deconinck, J., Stengers, H., & Eyckmans, J. (2017). Typographic enhancement of multi-word units in second language text. International Journal of Applied Linguistics, 27(2), 448–469. https://doi.org/10.1111/ijal.12141
	Boers, F., Eyckmans, J., & Stengers, H. (2007). Presenting figurative idioms with a touch of etymology: More than mere mnemonics? Language Teaching Research, 11, 43–62. https://doi.org/10.1177/1362168806072460
	Ellis, N. C. (2002). Frequency effects in language processing: A review with implications for theories of implicit and explicit language acquisition. Studies in Second Language Acquisition, 24(2), 143–188. https://www.jstor.org/stable/44486609
	Hernández, M., Costa, A., & Arnon, I. (2016). More than words: Multiword frequency effects in non-native speakers. Language, Cognition, and Neuroscience, 31(6), 785–800. https://doi.org/10.1080/23273798.2016.1152389
	Lindstromberg, S., & Boers, F. (2008a). The mnemonic effect of noticing alliteration in lexical chunks. Applied Linguistics, 29, 200–222. https://doi.org/10.1093/applin/amn007
	Lindstromberg, S., & Boers, F. (2008b). Phonemic repetition and the learning of lexical chunks: The mnemonic power of assonance. System, 36(3), 423–436. https://doi.org/10.1016/j.system.2008.01.002
	Martinez, R., & Murphy, V. A. (2011). Effect of frequency and idiomaticity on second language reading comprehension. TESOL Quarterly, 45(2), 267–290. https://www.lextutor.ca/tests/pvst/martinez_murphy_2010.pdf
	Pellicer-Sánchez, A., & Boers, F. (2019). Pedagogical approaches to the teaching and learning of formulaic language. In A. Siyanova-Chanturia & L. Pellicer-Sánchez (Eds.), Understanding formulaic language: A second language perspective (pp. 153–173). ...
	Siyanova-Chanturia, A. (2020, January 25-26). On the role of multiword expressions in language learning and use [Seminar talk]. Temple University Japan Campus Weekend Seminar, Tokyo, Japan.
	Siyanova-Chanturia, A., & Martinez, R. (2015). The idiom principle revisited. Applied Linguistics, 36(5), 549–569. http://doi.org/10.1093/applin/amt054
	Siyanova-Chanturia, A., & Pellicer-Sánchez, A. (Eds.). (2019). Understanding formulaic language: A second language acquisition perspective. New York, NY: Routledge.
	Siyanova, A., & Schmitt, N. (2007). Native and nonnative use of multi-word versus one-word verbs. International Review of Applied Linguistics, 45, 119–139.
	Szudarski, P., & Carter, R. (2016). The role of input flood and input enhancement in EFL learners’ acquisition of collocations. International Journal of Applied Linguistics, 26(2), 245–265. https://doi.org/10.1111/ijal.12092
	Vilkaité, L., & Schmitt, N. (2017). Reading collocations in an L2: Do collocation processing benefits extend to non-adjacent collocations? Applied Linguistics, 40(2), 329–354. https://doi.org/10.1093/applin/amx030
	A visual guide to Bayesian thinking - Julia Galef
	References
	Gregory, R. L. (1970). The intelligent eye. New York, NY: McGraw-Hill Paperbacks.
	Kirchhoff, M. D., & Kiverstein, J. (2019). Extended consciousness and predictive processing: A third-wave view. Abingdon, UK: Routledge.
	Thurston, J. B., & Carraher, R. G. (1966). Optical illusions and the visual arts. New York, NY: Van Nostrand Reinhold.
	References
	Al-Hoorie, A. H. (2018). The L2 motivational self system: A meta-analysis. Studies in Second Language Learning and Teaching, 8(4), 721-754. https://doi.org/10.14746/ssllt.2018.8.4.2
	Barrett, L. F. (2017). How emotions are made: The secret life of the brain. [Kindle version]. Downloaded from amazon.co.uk.
	Barrett, L., & Simmons, W. K. (2015). Interoceptive predictions in the brain. Nature Reviews Neuroscience, 16, 419–429. https://doi.org/10.1038/nrn3950
	Behrens, T. E. J., Muller, T. H., Whittington, J. C. R., Mark, S., Baram, A. B., Stachenfeld, K. L., & Kurth-Nelson, Z. (2018). What is a cognitive map? Organizing knowledge for flexible behavior. Neuron, 100(2), 490-509. https://doi.org/10.1016/j.neu...
	Brothers, T., Swaab, T. Y., & Traxler, M. J. (2015). Effects of prediction and contextual support on lexical processing: Prediction takes precedence. Cognition, 136, 135-49. https://doi.org/10.1016/j.cognition.2014.10.017
	Buzsáki, G. (2019). The brain from inside out. [Kindle version]. Downloaded from amazon.co.uk.
	Clark A. (2013). Whatever next? Predictive brains, situated agents, and the future of cognitive science. Behavioral and Brain Sciences, 36(3), 181–204. https://doi.org/10.1017/S0140525X12000477
	Connell, L. (2019). What have labels ever done for us? The linguistic shortcut in conceptual processing. Language, Cognition and Neuroscience, 34(10), 1308-1318. https://doi.org/10.1080/23273798.2018.1471512
	Dörnyei, Z. (2000), Motivation in action: Towards a process‐oriented conceptualisation of student motivation. British Journal of Educational Psychology, 70, 519-538. https://doi.org/10.1348/000709900158281
	Friston, K. J. (2010) The free-energy principle: A uniﬁed brain theory? Nature Reviews Neuroscience 11(2), 127–138. https://doi.org/10.1038/nrn2787
	Friston, K. J., & Stephan, K. E. (2007). Free-energy and the brain. Synthese, 159, 417–458. https://doi.org/10.1007/s11229-007-9237-y
	Goldberg, A. (2019). Explain me this: Creativity, competition, and the partial productivity of constructions. [Kindle version]. Downloaded from amazon.co.uk.
	Hoffmann, P. M. (2012). Life's ratchet: How molecular machines extract order from chaos. [Kindle version]. Downloaded from amazon.co.uk.
	Horwitz, E. K., Horwitz, M. B., & Cope, J. (1986). Foreign language classroom anxiety. The Modern Language Journal, 70, 125-132. https://doi.org/10.1111/j.1540-4781.1986.tb05256.x
	Norris, J. M., & Ortega, L. (2000). Effectiveness of L2 instruction: A research synthesis and quantitative meta‐analysis. Language Learning, 50, 417-528. https://doi.org/10.1111/0023-8333.00136
	Shaules, J. (2017). Linguaculture resistance: An intercultural adjustment perspective on negative learner attitudes in Japan. Juntendo Journal of Global Studies, 2, 66-78.
	Tolman, E. C. (1948). Cognitive maps in rats and men. Psychological Review, 55(4), 189–208. https://doi.org/10.1037/h0061626
	Teimouri, Y., Goetze, J., & Plonsky, L. (2019). Second language anxiety and achievement: A meta-analysis. Studies in Second Language Acquisition, 41(2), 363-387. doi:10.1017/S0272263118000311
	Weber, A., & Scharenborg, O. (2012), Models of spoken‐word recognition. WIREs Cognitive Science, 3(3), 387-401. https://doi.org/10.1002/wcs.1178

