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At The Conversation we believe that giving educators the space 
and time to talk about teaching and learning is essential.
The Conversation is a response to didactic modes of teacher 
development. It is a response to the commoditisation of CPD and 
an attempt to encourage authentic experiences for education 
professionals. It is a response to the frustration of modern and 
perpetual modes of relation and seeks to promote direct, 
unmediated communication between educators. When we assert 
our irreducible individuality, we call forward qualitative richness 
into our professional situations. It is an attempt to encourage the 
construction of situations; moments of life deliberately built for the 
purpose of reawakening and pursuing authentic desires and 
interests, experiencing the feeling of life and adventure, and the 
liberation of our everyday lives as educators.
At The Conversation we believe that giving educators the 
space and time to talk about teaching and learning is essential.
Conversations can generate ideas, inform pedagogies and 
inspire reform. A conversation implies a measure of equality and 
that listening and sharing without limit, without judgement, 
without inhibition can lead to incredible things. Conversations 
allow us to explore ideas, to challenge and ask questions of 
ourselves, each other and the systems we work in. They inspire us 
to create, analyse and evaluate ideas. They provoke us to engage 
intellectually with the latest research and make links between 
theories and praxes. Conversations can lift us, excite us and 
challenge us. So join in the conversation!
 
 
The Conversation
www.theconversation.education
@theconvo_edu
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“It was impossible to get a conversation going, everybody was 
talking too much”  -  Yogi Berra
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Leader
“All changed, changed utterly.” W.B Yeates

 
When lockdown first began, the nation fell silent. The 
roads deserted, the occasional passing car became an 
intrusion into the silence of nature (which as we learnt is not 
silent at all). Our ears soon forgot the monotonous drone of 
traffic and learned to hear the bird song. Perhaps the birds 
were not singing before, perhaps on the day we stayed in, 
locked down in fearful quarantine, they looked up from their 
perches, noticed the change and began to sing. Perhaps its 
was like Nabokov’s Cincinatus, who noticed… “Suddenly the 
band stopped - or rather, now that it stopped, one realised 
that it had been playing all this time.” We realised that our 
gardens and streets and fields were “bee loud glades” (W.B. 
Yeates). We looked up to see “the loud evening cries of the 
swallows as they snipped the coloured air with their black 
scissors.” (Nabokov) 
 
And I shall have some peace there, for peace comes 
dropping slow,
Dropping from the veils of the morning to where the 
cricket sings;
There midnight’s all a glimmer, and noon a purple glow,
And evening full of the linnet’s wings.
 
W.B. Yeates “The Lake Isle of Innisfree”
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This necessary pause to the way things were (“There we 
were, now here we are” Noel Gallagher) has given many of us 
space to think. Or perhaps it is rather that we have been 
forced to re-imagine? Whichever it is, the current crisis has 
afforded many areas of society an opportunity to radically 
overhaul systems and policies and even ideologies.
In education we have moved from reductive exams (a 
small number of hours sitting a written test to sum up the 
progress and learning of five years in education) to centre 
based assessments, from classrooms to bedrooms, from white 
boards and screens to online platforms and digital delivery, 
from exercise books to Seesaw portfolios. Surely this is 
chance we must take to grasp the very best of what we now 
know and let it shape the future of education.
But this will require change in ideology.  We currently 
have the chance to think about our ideologies, to reshape 
them. The Conversation aims to be a small cog in the gears of 
an ideology change facilitation engine.  
In his book “The Illuminati Papers”, Richard Wilson 
describes the practice of Guerrilla Ontology. “The goal of 
guerrilla ontology is to expose an individual or individuals to 
radically unique ideas, thoughts, and words, in order to 
invoke cognitive dissonance, which can cause a degree of 
discomfort in some individuals as they find their belief 
systems challenged by new concepts. The ultimate goal of 
guerrilla ontology is to promote positive brain change and 
new ways of experiencing and adapting to reality.”  
The Conversation project at large has been one of 
Guerrilla Ontology and it is my hope it remains so.
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Chapter 1
Education as leisure: freedom 
from the spectacle

“In societies dominated by modern means of 
production, life is presented as an immense 
accumulation of spectacles. Everything that was 
directly lived has receded into a representation.”      
Guy Debord
As a teacher, this is nowhere more clearly seen than in the 
lives of our young people. The alienation from directly lived 
experience has reached its culmination through the 
mediation of ‘life’ through the lens of screens. Like some 
Ballardian dystopia, society (young people especially) are 
separated from reality by becoming observers of ‘instagram 
reality’, peering at life through phone screens, iPad screens, 
TV screens, laptop screens and car windscreens. 
 
“The images detached from every aspect of life merge into 
a common stream in which the unity of that life can no 
longer be recovered. Fragmented views of reality regroup 
themselves into a new unity as a separate pseudo-world that 
can only be looked at.”
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This pseudo-world can only be looked at, says Debord; the 
implication is that it cannot be experienced; there is a 
culmination of separation from the real world and this 
pseudo-world which becomes the domain of delusion and 
false consciousness. Debord posits that the spectacle is not a 
collection of images, it is the social relation between people 
that is mediated by images. 
 
I would like to suggest that one factor for the ‘escalating 
crisis’ in young people’s mental health is this separation. With 
the advent of social media and its ubiquity in their lives, it is 
no wonder that the social relation between young people is 
mediated by images. This inevitably will, and has, led to 
alienation, surely a cause of stress, anxiety and poor mental 
health.
 
Schools must consider this as they gain more autonomy to 
design their own curricula. Careful thought must be given to 
alleviating the alienation that the spectacle brings. How can 
schools promote episodes of directly lived experiences for 
their young people? How can curriculum design facilitate a 
move from the pseudo-world of delusion and false 
consciousness towards mindsets and social relations 
mediated not by image but by real person to person contact 
and relation. 
 
One possible solution has been proposed by Rebecca 
Rozelle-Stone. She argues that schools and universities must 
become humane institutions of learning. The word school 
comes from the Greek root scholē which meant ‘leisure’ or 
‘learned conversation’ or ‘spare time’. Rozelle-Stone proposes 
4 components of scholē that might guide us to create schools, 


colleges, universities that fling off the mediation of social 
relation by images and become humane, direct experiential 
places that allow us to become more fully human.
 
The first is a temporal and spatial dimension. Leisure 
means ‘spare time’ as well as a ‘place for learned discussion’. 
This place is not colonised by commodity or business. 
Rozelle-Stone points out that the ancient Greeks viewed 
business as a-scholia or ‘un-leisure.’ A new ‘humane’ school 
would embrace leisure as an antidote to wildly outsized 
expectations of productivity and progress. The pressure of 
achievement, exams, constant testing coupled with the 
separation and alienation consequent to the spectacle can 
hardly be good for the well being of young people. By 
removing as much of this pressure as we can through 
creating space and time for learning, conversation, social 
relations mediated through personal interaction and dialogue 
we would do students a huge favour. 
 
The second component of scholē connects freedom and the 
liberal arts. The pursuit of the liberal arts, in part, promotes a 
condition of leisure, wherein students gain the freedom to 
exercise their minds. Curricula designed to perpetuate 
economic systems of consumption and growth through 
preparing young people solely for a life of employment do so 
at the detriment of the human mind and spirit. The liberal 
arts must be studied for their own sake and the benefits they 
bring, not to job prospects, but to the humanity and well 
being of students, culture and society.
 
The third component of scholē that Rozelle-Stone proposes 
is that of autotelic activity. This means that the activity’s goal 


is the full exercise itself, for its own sake and one that is 
inherently joyful and playful. Schools must design curricula 
that achieve conditions of autotelic activity; conditions that 
promote the joyful, the active, the beautiful and attempt to 
perfect our humanity. 
 
“This means that scholē is about happiness. When 
students approach school instrumentally, it is often because 
they are being treated instrumentally—numbers in a 
classroom needed to justify this expansion of X program, or 
workers-in-training to contribute to the local economy. We 
have become so accustomed to ‘making a case’ for the 
economic usefulness of liberal arts that we fail to see that we 
strip schooling of its potency as an adventure with an 
undetermined end, an artistic exploration demanding 
experimentation and play, a joyful journey of discovery…and 
in the process of failing to remember all this, we also prepare 
students to be self-exploiting animal laborans who will chase 
ever-elusive performance benchmarks into their unfreedom. 
This is a cruel pedagogy.”
 
The final component of scholē is communal. According to 
A. Bartlett Giamatti, leisure, as an ideal, is a state of unforced 
harmony with others. It is, ideally, to live fully amidst activity 
when the activity has the characteristic of freetime. It seems 
to me that this ideal of scholē as communal leisure is the 
antithesis of the spectacle. Schools must become sites of 
communal activity, where the students are individual, not 
homogenous commodities churning out reductive exam 
grades and progress measures. Students should play as 
individual notes of an orchestral harmony that is joyful, 
beautiful and meaningful.


 
Unlike Debord, who seems pessimistic when he states that 
unity of life can no longer be recovered, I see hope in the 
conversations happening in education at the moment. One 
hopes that the light we see at the end of the tunnel is not that 
of an approaching train but a new dawn of progressive 
education and curricula. School leaders must drive the 
agenda, wresting it from the grasp of OFSTED and the DFE. 
This agenda must have the well-being of young people at its 
heart with a design that moves from the pedagogy of the 
oppressed and the false consciousness of the image mediated 
spectacle and towards hope, freedom and directly lived 
experience.￼￼ 
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Chapter 2
Maximising “file transfer”
Sam Kent

I start this story 18 years ago in a lecture theatre on the 
second floor of the Mathematics Faculty at what was then the 
University of Wales, Swansea. It was 08:30 on a wet Tuesday 
morning in January and I was in the fourth year of my 
Mathematics degree. I remember this day clearly as I sat in 
the lecture theatre listening to our professor as I had every 
Tuesday and Thursday morning since the previous 
September. 
 
The professor was writing at great speed the details of a 
complex calculation on the topic of Quantum Mechanics, a 
topic he was clearly very knowledgeable and passionate 
about. He started at the top left of a 15m by 2m blackboard 
and over the course of the following ten minutes filled the 
board all the way to the bottom right. When he finished 
filling the board he calmly and without delay walked to the 
left end of the board and proceeded to rub out the workings 
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and replace them with more. This process repeated many 
times with the addition of many rapidly spoken words. This 
experience was known as a lecture.  
 
At no point during the hour-long lecture did he 
acknowledge even the existence of the audience. It, 
therefore, goes without saying that there was no opportunity 
for questions or clarification or indeed a check to see whether 
we had even the slightest clue what he was talking about. 
 
While this was “going on” my task was simple. I had a 
large pack of A4 lined paper and a pen and I was to write 
down everything verbatim. 
 
The reason I remember this day so clearly is that the 
lecture theatre I sat in had a capacity of approximately 300, 
however, on this morning I was the only student sat there to 
watch this mad man do his thing. I saw this as strange, he, I 
guess, got paid either way so did not even stop to question 
this oddity. 
 
What you need to know is that there were only five 
students on this course and we had only opted for this course 
because we had been forced to. We had all sat there on the 
front row for the previous four months diligently writing 
notes and to be fair trying our very best (the notes now ran 
to 100 sides of A4). I feel any sane person would have moved 
this small group into the adjacent meeting room or even 
office, however, this man was a lecturer and therefore I guess 
he wanted to use a lecture theatre. 



On the previous Thursday, the five of us had left the lecture 


and gone to the pub and the conversation went the same way 
as every Tuesday and Thursday, “What the hell is Quantum 
Mechanics?”, “Did I miss the lecture where he explained what 
these equations mean?”, “Does everyone else feel they might 
fail this course?”. 
 
Given the above and given that we had always been 
taught to solve problems in the most efficient way, on this 
particular Thursday we hatched a plan. As the only positive 
that was coming out of these lectures was the notes we made 
we decided that there was no point in five students wasting 
our lives. Therefore on the following Tuesday, the Tuesday in 
question, I was the first on our rota to attend the lecture. And 
so it continued for the rest of the year that we each only 
attended one in five lectures, made notes, left the room, 
photocopied the notes four times and posted the copies in the 
appropriate pigeon holes. 
 
To be fair on the lecturer, this style of presentation (I 
won’t go as far as calling it teaching and certainly not 
learning) was the standard at the time in universities around 
the world and in some cases is the same today. He was just 
doing what had been “done” to him many years earlier! We 
had complained to the head of the department long before 
this however he simply reprimanded us for not working hard 
enough!
 
So I finally come to the topic of this article “file transfer”. 
The act of transferring something you know into the mind of 
a student such that they understand and can apply that 
knowledge. 
 


Just to confirm, if I have not made it clear enough from 
the above, the method of file transfer used on that wet 
Tuesday morning detailed above was akin to downloading a 
large movie file onto your computer in the days of dial-up 
internet after you forgot to pay the bill and the phone 
company have cut you off. It just did not work. 
 
Travel forward in time six-years and after a few years 
working in insurance and then banking, I decided that 
teaching was for me. I sat in a large hall at Homerton 
College, Cambridge, full with around 300 people about the 
start their PGCE with me. We sat there listening to a two-
hour lecture on how lecturing was the least effective method 
of teaching - yes you just read that correctly. I remember 
thinking how in 6 years, academia had made such little 
progress as to recognise the problem but not be able to bring 
themselves to change. 
 
They did however have a solution, the buzz word at the 
time was “discovery” and I remember my first job application 
spoke of my love for discovering mathematical ideas through 
experiment. 
 
The idea was simple, you set up a lesson such that the 
student played around with an idea and discovered some, 
new to them, mathematical truth. By playing around with the 
concept themselves they had a greater understanding of the 
topic which would lead to greater retention. You would then 
stop the class at a suitable point and bring all their ideas 
together in a magical conclusion. The only problem was, that 
after a few years of trying, I realised it just was not that easy. 
 


One such example is an investigation known as “Finding 
Pi” or similar. The desired outcome is for students to learn 
that the diameter of any circle multiplied by Pi gives us the 
circumference. 
 
You spend the previous two weeks collecting as many 
circular objects as you, your family and anyone you know can 
get your hands on. You then lay them out on desks around 
the room and instruct students to measure the diameter and 
circumference. You then ask them to divide one by the other 
and share the outcomes. 
 
Now in an ideal world, all of the numbers would come out 
as 3.14… and you bring the class back together and marvel 
at this wonder. In reality, it only takes a few measurements to 
be incorrect and you have numbers ranging from 2.1 to 9.5. 
You set out wanting to prove there was one “magic” ratio 
between these two measurements for all circles and you have 
only gone and proven the exact opposite.
 
Wind forward in time a few years and I have a reasonable 
amount of teaching experience behind me and things were 
going well. I say well, in that students seemed to learn things 
as I sent them on a path toward GCSE. 
 
It was then I started to read about other mathematics 
teachers or more precisely, as a maths teacher who is acutely 
dyslexic, I started to listen. I listened to podcasts and 
audiobooks on mathematics teaching and teaching in 
general. It was not so much that I learnt new things, it was 
more that I learnt to reflect on my own practice. 
 


It only took a few months for me to shock myself. I was 
standing in front of a Year 11 group “teaching” them how to 
solve an equation. I waited for the class to be silent, I started 
writing at the top left of my whiteboard and started speaking 
at the same time. Over the next ten minutes, I filled the 
board all the way to the bottom right. I then asked the 
students to copy this out. Now imagine my shock, starting 
there on that day, when I realise this was the same style of 
“lecture” I had detested so much in Swansea all those years 
earlier. 
 
Now to be fair, it was not quite the same as I had 
somehow made it even worst. By now in my career 
questioning was king and I was questioning students to death 
- no one was safe. I stopped after each line of explanation 
and asked students what they thought they should do next. 
Now invariably there were three or four incorrect answers 
before either one person saved me or I gave up and told 
them. Either way I was told questioning was vital so this 
must be good - right? In reality, I can see how this made a 
two-minute explanation last 15 minutes and I have no idea 
how students knew what they were doing at the end. 
 
Add to this mess, following this explanation, I would then 
give students 30 random questions on the topic expecting 
them as, new ‘experts’ in this area, to apply their newfound 
understanding in a variety of different ways. 
 
This is one of these great and scary experiences to have as 
a teacher. You learn a lot about your own practice however at 
the same time, in that moment, have no idea how to put it 
right. 


 
Over the next few months, my thought process was 
shaped mostly by the work of Craig Barton 
(mrbartonmaths.com) and his podcast that brought together 
a number of, to me, new ideas into an easily understood 
format. 
 
Expert and Novice
Firstly there is a difference between how an Expert and 
Novice learn a particular within an area of mathematics. If 
you are an Expert; in that, you have a lot of domain-specific 
knowledge; then you are going to be far happier playing 
around with that topic, exploring and indeed discovering new 
truths. 
 
However, as a Novice; in that, you have no domain-
specific knowledge (and this is how we all started at one 
time); starting with discovery and exploration of a topic can 
lead you into a maze blind. For novices, a more defined and 
step by step approach was needed. 
 
Example problem pair
In our mathematics department we have followed the 
work of Craig Barton for a number of years 
(mrbartonmaths.com and variationtheory.com) and one idea 
that stood out was the ‘example problem pair’. This is the 
idea of giving students two very similar well thought out 
questions to study at the start of a new topic. The second 
question being only minimally different to the first. The 
layout might look like this:
 
 


￼
 
 
 
 
 
 
 
 
 
 
 
You explain the first example, spending time beforehand 
to make sure your explanation is “spot on” and using only the 
minimum number of words. You should pay particular 
attention to any possible misconceptions and plan away from 
these. 
 
Students then copy the two examples in the table format 
exactly as it is shown above in silence. They should attempt 
to answer the second question and use the space in the 
middle to explain. 
 
One advantage is that no one has an excuse not to start - 
everyone can copy your example! However this time should 
hopefully allow students to process their thoughts and 
generalise the method to make them make the one change 
required to answer the second question. By forcing them to 
explain you again get students to process in detail their 
thoughts on this method. 
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The questions, if there are any, can come next. By now, 
having given students time to think, these questions should 
be well formed and much deeper thoughts than if students 
ask questions straight away. 
 
Silent Teacher
The key part of the example problem pair is the initial 
explanation and this is where the teacher's time should be 
focused. One way which we have been investigating 
successfully is “silent teacher”. This is exactly how it sounds 
like - you do not make a sound. 
 
Thinking back to those time overloaded with information 
in a lecture theatre when you are reading, listening and 
writing at the same time, this is designed to be the opposite. 
 
We start by putting the example on the board and asking 
students to watch in silence what you do. At this point you 
clearly and step by step write down your workings - students 
are just doing one thing - watching. Then after a pause you 
explain in a very carefully crafted way what you have done - 
again students are just doing one thing - listening. Finally 
students copy the work down in silence. 
 
 
Minimally different questions
In this early stage of learning a new topic our novice 
students need to be able to understand one step at a time. For 
this reason we have again turned to variationtheory.com as a 
guide towards developing “minimally different questions. 
 


These questions start as almost the same as the two 
original questions in the example problem pair and we 
change one detail at a time. Below you can see an example 
from variationtheory.com where the questions on 
trigonometry develop one detail at a time allow students to 
carefully develop an understanding of which each part of a 
method works. 
￼
 
 
 
 
 
 
 
 
 
 
 
 
Deepening understanding
What we have found is by following the process and if the 
students have engaged, you will have maximised their 
chances of moving from novice toward expert. 
 
Now that the students have a good grasp of the basics you 
can start challenging them with investigation and discovery 
safely in the knowledge that they should be able to dive 
much deeper into the problem. 
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Conclusion
So my thoughts on learning have almost gone full circle 
(but not quite). I started out thinking how ineffective my 
lecturers were at university and thought I could do much 
better with discovery. 
 
Discovery, I discovered, can be great however it is best if 
you are already an ‘expert’ first (or at least on your way to 
become one) so this does not help the vast majority of our 
students who are just starting out on their mathematical 
journey. 
 
On reading, watching and listening to the work of Craig 
Barton I realised that the lecturer had a point in the way they 
carefully thought about their presentation however we could 
improve on this by splitting the writing, narration, note 
taking and then questioning to reduce cognitive load and 
maximise file transfer. 
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Chapter 3
View of Godrevey Lighthouse

Grey sky, grey sea ,
I stand tall between them, a barrier between two worlds
Just like I have done, for 161 years. 
I am tired now, so I watch the hungry North Atlantic gnaw at 
my rock
 
…and beneath it, as if recounting it later to the sky, 
Sleek seals, the same shade as the sea, 
Dancing and twisting beneath the unrelenting waves,
Playing with currents the fishermen fear;
The ocean was theirs that day. 
 
In the sky wheel the gulls and the kittiwakes squawking for 
food they will never get
For the tourists with their pasties have long since gone- 
It is February now, 
No human soul can be seen
For the bitter cold and icy bullets of rain keep them huddled 
in their houses;
The wild North Coast of Cornwall belongs to nature once 
more. 
Zelah (Age:12)
Mounts Bay Academy
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Chapter 4
Cornwall’s Ghost

Salty air, salty sands
Weathered face, weathered hands.
Burning candles, oil lamps, 
Illuminated granite bands.
 
Fraying rope, flailing feet,
Foaming, roaring, darkened deep
Biting winds, peal-capped waves
Crashing into miner’s graves.
 
Sandy shores, horses white. 
Flickering flames, star-specked night
For all those things, I’ll never see
The shores, the cliffs, the coral sea
Forever lost below the coast
Imprisoned here, Cornwall’s Ghost
 
By Peggy (Age: 12)
 
Mounts Bay Academy
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Chapter 5
A photo essay by Ian cross
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Chapter 5
A photo essay by Ian cross
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Chapter 6
How to remember everything 
you’ll ever learn

In 1885 Ebbinghaus published a monograph that laid the 
foundations for the modern psychological, clinical study of 
memory. Ebbinghaus showed that it was possible to 
dramatically improve learning by correctly spacing practice 
sessions. The efficiencies created by precise spacing are so 
large, and the improvement in performance so predictable, 
that for at least the last 100 years, psychologists have been 
urging educators to use Ebbinghaus’ methods to accelerate 
human progress. 
 
Psychologist Frank Dempster wrote that “the spacing 
effect is one of the most remarkable phenomena to emerge 
from laboratory research on learning.” This was 103 years 
after Ebbinghaus original monograph. What is sad to realise 
is that Dempster wrote that in the introduction to a paper 
titled “The Spacing Effect: A Case Study in the Failure to 
Apply the Results of Psychological Research”. Dempster and 
other researchers knew that they possessed a solution to an 
age old problem; how to remember what has been learned, 
but no-one seemed to care. The spacing effect has “become a 
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reminder of the impotence of laboratory research”. (https://
www.wired.com/2008/04/ff-wozniak/)
 
Long term memory has 2 components; retrieval strength 
and storage strength. Retrieval strength is how likely you are 
to recall something right now, how close it is to the surface of 
your mind. Storage strength is a measure of how deeply 
rooted the memory is. We now know that amount of storage 
strength you gain from practice is inversely related to 
retrieval strength. The harder you must work to get the 
answer (retrieve it) the more that memory becomes sealed in. 
Yet in many classrooms, retrieval strength is what is practiced 
time and time again and current performance is used to 
inform the teacher and student of how much progress has 
been made. Unfortunately, current retrieval performance is a 
very poor guide as to whether, and what, one might 
remember in the future. 
 
Learning systems like Kahoot, Quizziz, Duo Lingo, Quilt, 
Rosetta Stone fall into this trap. With the constant feedback, 
and rewards for instant retrieval, a student will generate a 
huge sense of achievement whilst doing little to cement 
knowledge in the long term memory.
 
The best way to ensure capture to long term memory is to 
rehearse something at the very moment you are about to 
forget it. The problem is that this is a very difficult moment 
to find. Each fact, word, snippet of knowledge will have its 
own distinct level of difficulty and its own unique shape on 
Ebbinghaus’ curve of forgetting. In other words, the best 
moment to retrieve one fact (and therefore adjust the spacing 
effect) will be different to another’s. So the real challenge of 
taking “the most remarkable phenomena” of the spacing 


effect from the laboratory to the classroom is one of timing. It 
is also one of understanding. 
 
We, as educators, must understand how learning works, 
how the knowledge we deliver is encoded in our student’s 
minds. We must understand how to move from high retrieval 
strength (but low storage strength) to high storage strength. 
We must dissuade ourselves and or students that constant 
high performance on quizzes is a good predictor of future 
performance (in exams for example, when the storage 
strength is interrogated). We must teach ourselves and our 
students that revision is most effective when it feels hard, 
when they struggle to remember a fact. Herein lies the 
answer to the question “why do students not revise in ways 
proven to be most effective”. 
 
To do this, students must have resilience and endurance. 
They must have faith in the proven science of learning and 
memory. They must persevere even when it feels hard, when 
they feel like they are not getting anywhere. 
 
Perhaps it is time to think again about our use of quick fire  
quizzes that students find easy (because the facts they are 
being asked to recall have high retrieval strength). Perhaps 
we must think more deeply about our subject knowledge and 
curriculum pathways, in the context of how “hard” each fact 
is and what shape the corresponding forgetting curve will 
take. Only then will we best be able to help students find that 
perfect moment, the very moment you are about to forget.


Chapter 7
Do our students reflect and 
evaluate in a meaningful way?
Michelle Weightman

I’ve enjoyed working  through our CPD material on Barak 
Rosenshine’s theory of instruction - I like the way it links 
research into how brains cope with acquiring and using 
information with observational research into classes where 
students made the most progress as well as looking at the 
support we use such as scaffolding and modelling. However, I 
did find myself distracted by one of the authors Tom 
Sherringham talked about; Professor Arthur Shimamura who 
wrote ‘A Whole Brain Learning Approach for Students and 
Teachers’. Now there is a wealth of books in the educational 
research genre and I wouldn’t have even heard about this 
individual unless I’d watched the video - this is probably one 
of the CPD’s I’ve enjoyed most!
 
Professor Shimaruma focusses on five aspects of learning 
and lays this out with the acronym MARGE.
 
•Motivate (inspiring curiosity)
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•Attend (students being present in the moment and not 
thinking about lunchtime)
•Relate (relating new information to what we already 
know)
•Generate (Think it, Say it, Teach it)
•Evaluate (students thinking they know it, but they 
don’t really)
 
I’ve paraphrased some of his ideas but the Think it, Say it, 
Teach it is what it says on the tin; students who are able to 
explain to someone what they have learnt is really powerful.
 
If you feel really keen, here’s the link to his ebook (only 
50 pages!) https://shimamurapubs.files.wordpress.com/
2018/09/marge_shimamura.pdf
 
I was particularly drawn to the last aspect - Evaluate. We 
hear the word ‘evaluate’ a lot in our teacher vernacular and it 
is often used in tandem with ‘reflect’. They are really two 
sides of the same coin; evaluate is the process of making a 
judgement about an experience and reflection is the process 
of reflecting on an experience in order to learn.
 
“Reflection is an active, dynamic action-based and ethical 
set of skills, placed in real time and dealing with real, 
complex and difficult situations”
 
This made me think about how students perceive their 
own recall and understanding. I know we have all seen 
something similar to the following reflection:
 
WWW: “I learnt about gravity”


EBI: "I learnt more about gravity”
 
Or even worse (a little part of my soul died when I read 
this afterwards)
 
WWW: “Nothing”
EBI: “I understood the work”
 
Now I’m obviously deeply ashamed that a student would 
write that after one of my lessons and it happens during tasks 
as well! For example, a student may call me over to ask a 
question. I’ll go over to them and see that they are trying to 
complete a calculation. I ask them what they are struggling 
with and they reply “All of it”. I know we’ve all heard those 
words from students and it’s hugely frustrating. This is where 
Metacognition comes in; they need to understand at what 
point they ‘didn’t get it’ and they will only know that if they 
can evaluate what they have understood so far. Usually with 
situations like this, with some gentle questioning, they come 
back from not understanding ‘all of it’ to understanding it up 
to point ‘x’ - from which you have a starting point. We need 
to encourage students to do this themselves, to ask 
themselves the question “what do I know and understand so 
far?”
 
Obviously some students are more self-aware than others, 
and have the metacognitive understanding to be able to. I 
know we have our success criteria on the board to guide 
them through this, but I’m not entirely convinced that when 
they ‘reflect’, they are doing it in a meaningful way. Every 
lesson will have some form of evaluation, which will give the 
student a sense of what they have understood in the lesson. 


However, we must be careful that their sense of grasp of a 
topic is a real one. It’s heartbreaking when students have an 
over-inflated sense of their performance in an exam, only to 
find out on results day that they were completely mis-guided. 
If students were able to evaluate and reflect realistically, then 
this would not happen. Asking children to use a strategy like 
thumbs up/down seems somewhat illusional to me; what 
they think they know can be very different to actually 
knowing it. 
 
What Shimaruma suggests is that students won’t know 
what they know until they can generate it (Think it, Say it, 
Teach it). He suggests that unless they generate recall and 
evaluate their own success, they won’t know they have 
knowledge gaps; this will produce a false confidence in a 
student, only for them to fail later on.
 
Going back to reflection, how do students reflect 
effectively? Few students possess the high levels of 
introspection and self-analysis needed to productively reflect. 
Reflection is defined, in its simplest form, to be ‘serious 
thought or consideration’. It’s quite ironic that the definition 
of reflection in Physics is ‘the throwing back of light by a 
body or surface without absorbing it’. No introspective 
shenanigans there!
 
So it seems the good news is that we can teach them to be 
effective reflectors and evaluators and we have indeed 
encouraged them for years to do this, and given them the 
criteria to do so. However, I’m far from convinced that the 
students are suitably self aware to be able to successfully 
regulate this themselves. There are so many variables that 


affect their ability to do this: the need for approval, the worry 
of ‘getting it wrong’, of feeling like they are failing. If this is 
the case, then it’s an emotional one, not an academic one. 
Should we be be teaching students to be more self-aware? 
Should we be looking less at subject content in Year 7 and 
more at how they learn, evaluate and reflect? The reason I 
say this is because you can throw as much subject content as 
you like at students, but unless they have the skills to be able 
to successfully identify their barriers to understanding then is 
all that incredible teaching wasted? I know I’m concluding 
this article with nothing but questions but given that this is 
for The Conversation, I thought it might prompt some of￼ 
that!
￼
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Chapter 8
The positives of lockdown
Sam Kent

Firstly, I think we can agree that the negatives by far 
outweigh the positives of lockdown. Having said this, are 
there any positives or at least slight advantages or 
opportunities for additional learning to come from this 
situation - I think so. 
 
The re-born student effect
As Jess Biggs writes in the TES (https://www.tes.com/
news/coronavirus-remote-learning-my-most-challenging-
pupils-are-doing-better-lockdown) she has seen a marked 
improvement in the outcomes of her class since switching to 
online learning. I have seen it too, but again there are also 
negatives. 
 
There is the boy in my Year 9 group who was always 
distracted, either by an irresistible non-mathematical 
conversation or by not wanting to look like he is trying too 
hard. Working online, via Seesaw, (so he does not see what 
the other students are doing) he has come into his own. Work 
handed in on time with full written or verbal explanations. 
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When there are corrections to be made, he politely returns 
his renewed answers in a timely fashion. It is like you have 
created that student you always suggested was possible in his 
reports. 
 
Then there is the quiet Year 10 girl who is too timid to ask 
questions and although I always try to make sure I speak to 
her as soon as possible she never asks for help when she 
needs it. In this new online world she is submitting work all 
the time and coming back again and again following my 
feedback.  
 
Exit tickets
For the last year we have been talking in department 
meetings and experimenting in classes with the ideas of exit 
tickets. For whatever reason we had not got them working for 
us. An Exit Ticket for us is one or two questions that told us 
in a few moments whether the student understood the 
lesson. 
 
With lockdown upon us and our use of Seesaw as our 
primary lesson delivery tool; it became rapidly clear we could 
not plan effectively if we did not assess understanding. 
 
A number of the mathematics team started adding 
questions to the end of their lesson on Seesaw. The issue with 
this is that students did not always get to the end of a lesson’s 
worth of questions, the exit ticket was the first thing students 
did not do. We therefore started setting them as separate 
tasks set later in the day. The lesson was normally set at 
08:00 and the exit ticket in late morning. 
 


￼
These small additions to the work we set made a huge 
difference to our assessment of the students. It means we can 
focus our time on these key questions in discovering students' 
understanding of a topic and then dig deeper if needed. 
 
We have agreed across our department that this is now 
going to be part of what we do in many lessons going 
forward. Whether online or back in the classroom. Even back 
in the classroom it gives us the opportunity to assess 
understanding without taking in books, in a new world 
where taking in books might be discouraged due to virus risk. 
 
Videos make you focus your mind
In the last few years I have been experimenting using 
direct instructions at the early stages of each new topic I 
cover with my students. I have borrowed heavily from the 
work of Craig Barton in his use of “Example Problem Pairs”. 
You can see an example of this below, there are two questions 
that I go through on the left. I then stop and ask students to 
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copy these examples in the central column, they then have a 
go at the questions on the right.￼
 
I do not use them all the time however I have found 
Example Problem Pairs very effective in lessons. It is not 
automatically good practice, you have to focus your time on 
making sure your explanation is spot on. By this I mean 
thinking about every word that you use and keeping the 
speaking to a minimum in general. 
 
I quickly realised at the start of lockdown that this direct 
instruction approach was ideal for the position we were in. I 
quickly grabbed for my iPad, the app Explain Everything and 
with an Apple Pencil in hand started playing around with 
videos. I soon found myself with a small YouTube channel - 
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https://www.youtube.com/channel/
UCPjWvP4EMrJ6V_NMaFIZUQQ
 
The great thing about video is that you get multiple times 
to get your words and notes correct. This is something you 
don’t get to do in a classroom. Soon you realise that re-
recording multiple times while a useful learning experience is 
costly in terms of time. I have found that this whole 
experience has focused my mind on exactly how I explain the 
topics I have covered. I am convinced this will make me a 
better teacher once I am allowed back into my classroom. 
 
As an example, I have been teaching Fractions, Decimals 
and Percentages with my Year 9 group. Having recorded a 
video of conversion between decimals and percentages I felt 
unhappy with my explanation. The key point I was trying to 
get across was that, for example, 23% is equal to 0.23. 
However, in the next breath I was saying you divide the 
percentage by 100 to get the decimals making it sound as if 
one is 100 times the other and not equal. 
 
This explanation was no different to the explanation I had 
given in my classroom many times before, however this 
process of recording my voice forced me to think deeply 
about the process. Two days later I recorded a second version 
of the video that represents a new way of me thinking about 
Fractions, Decimals and Percentages. In these new videos I 
focused on Fractions, Decimals and Percentages all being 
fractions in different forms and looking at how and WHY we 
transformed into this different representation. 
 
 


You know when you got it wrong
In our classrooms we often get things wrong, be it a small 
spelling mistake or a calculation error. That is great for 
students to see if handled correctly as you can model what it 
is to learn from your mistake and that we all make mistakes. 
 
Then there are the bigger mistakes where you try your 
best to explain a method or process only to realise that the 
students do not get it. Again, with time, you learn and find 
the most effective explanations. Sometimes, however, your 
best on the day is not good enough and you have to offer 
additional support 1-2-1 or in small groups to get students 
over the line by the end of the lesson.
 
When I have those big moments of failure, I will always go 
away and replan my lesson for the following time it is 
needed. However, what about if the explanation was not a 
failure, not great either but just OK. I would have to admit, I 
would probably just stick with it. 
 
Transfer this OK explanation (or worst the failure of an 
explanation) into the online, distance learning, environment 
and you have a problem. You are no longer there to get your 
students “over the line”. This is the second thing I have learnt 
from putting together online videos.
 
Over the last two months I know that 70% of my students 
who complete my lessons will complete the exit ticket and 
get it correct. I am happy they have made progress. The other 
30% generally are trying to save time and try to answer the 
exit ticket without doing the hard work first - they stand out 
so clearly now. 


 
With the above in mind, I was surprised when after 
marking my Year 10s’ work on scale factors only a few of 
them got the exit ticket correct. For the first 4-5 students I 
was cursing their lack of effort, by 10 students I had to re-
think. It was my explanation that was at fault - they just did 
not get it. Again it was a set of examples I had used a number 
of times before, and while successful in my classroom it had 
failed this test. 
 
You can watch the video here: https://www.youtube.com/
watch?v=xomF8exu59A&t=52s. With hindsight I was trying 
to explain the why and the how at the same time and on this 
occasion it led to misconceptions. 
 
Two days later, a lot of head scratching and deep thinking 
the mark 2 video had a much higher success rate. I was very 
open with the students, via email, that the explanation was 
not the best and we all learnt a lot more that week. The new 
video can be viewed here: https://www.youtube.com/watch?
v=j-5m3JY3HVk&t=7s. This time the video is focused more 
on the learning objectives - “Using area scale factors”. 
 
Making the most of the situation
So lockdown has not been, in so many ways, a good thing 
however it has for me been a great test bed for ideas. Some 
have worked and others have stood the test, it is simply a 
matter of making the best of a bad situation.￼  
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Chapter 9
The Art of lockdown

Art connects us to each other, even when we are 
necessarily separated. It provides windows into the human 
experience as lived by someone else, someone who perhaps is 
struggling with the same burden that we bear. Art can be 
therapeutic, consoling, inspiring and educating. The best art 
is not didactic but dialogic, requiring only that we look at it 
and see it.
 
For some of us, lockdown has been a form of 
imprisonment. One colleague recently mentioned that they 
had yearned for the horizon. The very limit of their gaze 
inhibited by the walls of home. In “Scylla”, Ithell Colquhoun 
presents a mythological mind-scape based on the female 
monster inhabiting a narrow channel of water and feeding on 
passing sailors. One can see the clear-blue waters of the 
Aegean, the modern yacht floating inert on the impossibly 
calm surface. Thoughts might then wander to ancient sailors, 
of countless generations who have lived and died along 
Hellenic coastlines, of other myths. Or perhaps the eye is 
drawn to the seaweed and thoughts to rock-pooling as a 
child. But one can also see Ithell’s legs in the bath and be 
reminded that even in lockdown imprisonment, there is no 
limit to the gaze of the imagination.
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[image: Vermeer painted The Little Street as a fragment of the larger world. Lockdown has fragmented the world as we knew it and our way in it. Yet life goes on. Washing needs to be done, children need entertaining (and home schooling), hoovering demands attention. The representation of actions in art are always more than a simple representation of this particular action, because it brings to mind other actions like this one. 

With the lockdown streets quietened, and everyone retreated into their homes, Vermeer reminds us that life goes on. The necessities of family, of household upkeep, of life, remain. Our friends and extended families may have retreated from our view but behind the walls of every home, they continue to potter along.]
Vermeer painted The Little Street as a fragment of the 
larger world. Lockdown has fragmented the world as we 
knew it and our way in it. Yet life goes on. Washing needs to 
be done, children need entertaining (and home schooling), 
hoovering demands attention. The representation of actions 
in art are always more than a simple representation of this 
particular action, because it brings to mind other actions 
like this one. 
 
With the lockdown streets quietened, and everyone 
retreated into their homes, Vermeer reminds us that life 
goes on. The necessities of family, of household upkeep, of 
life, remain. Our friends and extended families may have 
retreated from our view but behind the walls of every 
home, they continue to potter along.


￼
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[image: How do we live in this new locked-down world? How do we cope within the confines of our prison cell homes? For me, this situation has afforded some time and mental space for thought. In this painting “Woman with a Pearl Necklace”, Vermeer catches her at just such a moment. She is lost in thought, her gaze fixed on the mirror and her own reflection. This brings to mind the countless hours of Zoom screen time. Am I the only one who spends most of the time gazing at my own image?

A large portion of this painting is the blank wall behind the woman. The walls of our own homes must surely loom large in our own lives at the moment. But they are not inescapable. Vermeer activates this large, inherently bland space with his composition. The wall becomes the space through which her thoughts and gaze oscillate, light reflecting between her face and the mirror, our gaze following it like a tennis umpire follows the ball. The wall is the canvass on which this occurs, the stage where this is played out, the court where the ball is served and returned, volleyed and smashed back and forth. Without the wall, without the space, this painting is not alive, it would be static and without energy. With it, we live in the moment, we see her gaze, we think her thoughts. 

Confined spaces need not confine our thoughts and imagination. The walls of our homes could become the stage where they play out. They could be the court where ideas and dialogue are batted back and forth, the medium through which our lives (for now at least) move.]
How do we live in this new locked-down world? How do 
we cope within the confines of our prison cell homes? For 
me, this situation has afforded some time and mental space 
for thought. In this painting “Woman with a Pearl 
Necklace”, Vermeer catches her at just such a moment. She 
is lost in thought, her gaze fixed on the mirror and her own 
reflection. This brings to mind the countless hours of Zoom 
screen time. Am I the only one who spends most of the time 
gazing at my own image?
 
A large portion of this painting is the blank wall behind 
the woman. The walls of our own homes must surely loom 
large in our own lives at the moment. But they are not 
inescapable. Vermeer activates this large, inherently bland 
space with his composition. The wall becomes the space 
through which her thoughts and gaze oscillate, light 
reflecting between her face and the mirror, our gaze 
following it like a tennis umpire follows the ball. The wall is 
the canvass on which this occurs, the stage where this is 
played out, the court where the ball is served and returned, 
volleyed and smashed back and forth. Without the wall, 
without the space, this painting is not alive, it would be 
static and without energy. With it, we live in the moment, 
we see her gaze, we think her thoughts. 
 
Confined spaces need not confine our thoughts and 
imagination. The walls of our homes could become the 
stage where they play out. They could be the court where 
ideas and dialogue are batted back and forth, the medium 
through which our lives (for now at least) move.
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[image: This Eric Ravilious wood carving speaks to me of a quiet communion with nature. The figure is not simply an observer of the trees and hills but has become fully immersed in the physical environment and the moment. What connection do we have to the natural world? Do we just stand and watch, observing impassively and removed? Has humankind foolishly become meta-natural? Perhaps Ravilious asks us to be immanent, creatures of nature, not above it. 

This carving also reminds me of Millais’ painting of Ophelia. She tells us “We know what we are, but know not what we may be.” Perhaps there is hope.]
This Eric Ravilious wood carving speaks to me of a quiet 
communion with nature. The figure is not simply an 
observer of the trees and hills but has become fully 
immersed in the physical environment and the moment. 
What connection do we have to the natural world? Do we 
just stand and watch, observing impassively and removed? 
Has humankind foolishly become meta-natural? Perhaps 
Ravilious asks us to be immanent, creatures of nature, not 
above it. 
 
This carving also reminds me of Millais’ painting of 
Ophelia. She tells us “We know what we are, but know not 
what we may be.” Perhaps there is hope.


￼￼
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[image: I am a social drinker and therefore have not had a sip since before lockdown began. Hogarth presciently drew what the end of lockdown may look like for some of us.]
I am a social drinker and therefore have not had a sip 
since before lockdown began. Hogarth presciently drew 
what the end of lockdown may look like for some of us.
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About the conversation￼
 
The Conversation has the following aims:
 
•To encourage more  conversation between  education 
professionals
•To increase incidents of serendipitous knowledge 
exchange
•To provide content that challenges, inspires and 
provokes
•To be a vehicle to carry content created by education 
professionals
•To provide a forum for conversation through the website 
& social media
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PROFESSOR ARTHUR SHIMAMURA'S

A WHOLE-BRAIN LEARNING APPROACH FOR STUDENTS AND TEACHERS
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MOTIVATE

We need to be motivated to use
energy to keep focused on the
learning process. Designed
well, motivation can be intrinsic
tolearning. for example, by
generating curiosity, framing
new material as a quest to
answer big questions, organis-
ing ideas within a wider
schema, story-telling and
asking the ‘aesthetic question’.
“What do you think? How does it
make you feel? Why s it good?”
“The aesthetic question engages
emotional brain circuits and forces
s o attend to and organize our
knowledge”

ATTEND

Academic learning isa
top-down’ activity whereby we
consciously attend to the
information needed to build our
schema from all the stimuli
we're exposed to. This is hard
50'mind wandering’ is common
and teachers need to expect i,
Ideally students will conscious-
Iy attend to the learning goals
and consciously make connec-
tions - but sometimes an
instructor needs grab attention,
acting as their students’
prefrontal cortex to direct their
top-down processing,

RELATE

Shimamura offers numerous
biological insights about how
we store and connect informa
tion through memory consoli-
dation. The practical strategies
include deploying elabora:
tive-interrogative questioning
asking how and why - using
‘mental images, analogjes,
constructing concept maps as
schematic representations of
sets of connected ideas and
training students to make notes
organised in hierarchical
structures.

GENERATE

Shimamura suggests: Think i,
say i, teach it These are the
simplest things todoto improve
your memory”. He details
multiple ways in which our
memories are strengthened
when we generate information
from our memory, not simply
restating it but using our own
words. Ifwe tell someone what
we've learned we can improve
our memory by 30-50%.
Explained in terms of brain
functions, Generate reinforces
the widely known retrieval
practice concept.

EVALUATE

“This is the territory of metacog
nition with a nice metaphor of
the prefrontal cortex acting as
the conductor of the orchestra
of brain functions. There'sa
problem with the illusion of
knowing when we are familiar
with information even when we
cannot fully recollect it. We stop
trying to learn more if we kid
ourselves into thinking we
already know it Students
should, therefore, be taught to
check their understanding
using spaced retrieval practice,
generating information by
explaining their learning to
others as a form of self-test
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function stopEventPropagation(event) {
    event.stopPropagation();
}

function isKobo() {
    return 'koboApp' in window;
}

function isADE() {
    var epubReadingSystem = navigator.epubReadingSystem;
    if (epubReadingSystem) {
        return epubReadingSystem.name == 'RMSDK';
    }
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}

function isIOS() {
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    }
    return false;
}

function useMouselessButtons() {
    return (isADE() || isKobo()) && isIOS();
}
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    maximize : 0,
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class GalleryViewfinderObserver {
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        var viewfinderElement = this.viewfinderElement;
        this.goToPrevButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToPrev")[0];
        this.goToNextButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToNext")[0];
        this.maximizeButtonElement = viewfinderElement.getElementsByClassName("gallery-button-maximize")[0];
        this.setUpGoToButtonsBounds();
        this.buttonsTimeout = null;
        this.buttonUnderMouseCursor = null;
        this.setButtonMouseEnterLeaveHandlers(this.goToPrevButtonElement);
        this.setButtonFocusHandlers(this.goToPrevButtonElement);
        this.setButtonKeyupHandlers(this.goToPrevButtonElement);
        this.setButtonMouseEnterLeaveHandlers(this.goToNextButtonElement);
        this.setButtonFocusHandlers(this.goToNextButtonElement);
        this.setButtonKeyupHandlers(this.goToNextButtonElement);
        if (this.maximizeButtonElement) {
            this.setButtonMouseEnterLeaveHandlers(this.maximizeButtonElement);
            this.setButtonFocusHandlers(this.maximizeButtonElement);
        }
    }
    
    setUpGoToButtonsBounds() {
        var preferredButtonMargin = window.getComputedStyle(this.goToPrevButtonElement).getPropertyValue("--margin");
        var minButtonMargin = 2.0;
        var preferredButtonWidth = this.goToPrevButtonElement.getBoundingClientRect().width;
        var preferredButtonLayoutWidth = preferredButtonWidth + 2 * preferredButtonMargin;
        var viewfinderWidth = this.viewfinderElement.getBoundingClientRect().width;
        var buttonLayoutWidth = preferredButtonLayoutWidth;
        if (buttonLayoutWidth > viewfinderWidth / 2) {
            // One button plus its margins must not occupy more than half the viewfinder.
            buttonLayoutWidth = viewfinderWidth / 2;
        }
        var buttonWidth = preferredButtonWidth;
        var buttonMargin = (buttonLayoutWidth - buttonWidth) / 2;
        if (buttonMargin < minButtonMargin) {
            // The margin would result less than the minimum.
            // Shrink the button to ensure a minimum margin.
            buttonMargin = minButtonMargin;
            buttonWidth = buttonLayoutWidth - 2 * buttonMargin;
            if (buttonWidth <= 0) {
                // The available width (half of the viewfinder) is less than the minimum margins.
                // Use all the available width for the button.
                buttonMargin = 0;
                buttonWidth = buttonLayoutWidth / 2;
            }
        }
        this.goToPrevButtonElement.style.left = buttonMargin + "px";
        this.goToPrevButtonElement.style.width = buttonWidth + "px";
        this.goToPrevButtonElement.style.height = buttonWidth + "px";
        this.goToNextButtonElement.style.right = buttonMargin + "px";
        this.goToNextButtonElement.style.width = buttonWidth + "px";
        this.goToNextButtonElement.style.height = buttonWidth + "px";
        this.goToActiveWidth = 0.2 * viewfinderWidth;
        if (this.goToActiveWidth < buttonLayoutWidth) {
            // The area where a click is equivalent to clicking a go-to button
            // shouldn't be less than the width of the button plus the button margins.
            this.goToActiveWidth = buttonLayoutWidth;
        }
    }
    
    handleNextPreviousButtonKeyUpEvent(e) {
        var movePrevious = false;
        var moveNext = false;
        if (e.keyCode == 13 || e.keyCode == 32) /* Spacebar or Enter */ {
            e.preventDefault();
            if (e.target == this.goToPrevButtonElement) {
                movePrevious = true;
            }
            else if(e.target == this.goToNextButtonElement) {
                moveNext = true;
            }
        }
        else if (e.keyCode == 37) /* Left Arrow */ {
            movePrevious = true;
        }
        else if (e.keyCode == 39) /* Right Arrow */ {
            moveNext = true;
        }
        if (movePrevious) {
            if (this.galleryObject.currentItemIndex > 0) {
                this.galleryObject.goToPrevFrame();
                if (this.galleryObject.currentItemIndex == 0) {
                    this.goToNextButtonElement.focus();
                }
            }
        }
        if (moveNext) {
            if (this.galleryObject.currentItemIndex < this.galleryObject.itemCount - 1) {
                this.galleryObject.goToNextFrame();
                if (this.galleryObject.currentItemIndex == this.galleryObject.itemCount - 1) {
                    this.goToPrevButtonElement.focus();
                }
            }
        }
        if (movePrevious || moveNext) {
            this.updateButtonsDisplayState();
        }
    }
    
    setButtonMouseEnterLeaveHandlers(buttonElement) {
        buttonElement.onmouseenter = this.onMouseEnterButton.bind(this, buttonElement);
        buttonElement.onmouseleave = this.onMouseLeaveButton.bind(this, buttonElement);
    }
    
    setButtonFocusHandlers(buttonElement) {
        buttonElement.onfocus = this.onButtonGainedFocus.bind(this, buttonElement);
        buttonElement.onblur = this.onButtonLostFocus.bind(this, buttonElement);
    }
    
    setButtonKeyupHandlers(buttonElement) {
        buttonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent.bind(this);
    }
    
    setButtonsVisibility(showPrev, showNext, showMaximize) {
        Gallery.setButtonVisibility(this.goToPrevButtonElement, showPrev);
        Gallery.setButtonVisibility(this.goToNextButtonElement, showNext);
        Gallery.setButtonVisibility(this.maximizeButtonElement, showMaximize);
    }
    
    hideButtonsNotUnderMouseCursor() {
        var showPrev = this.buttonUnderMouseCursor == this.goToPrevButtonElement;
        var showNext = this.buttonUnderMouseCursor == this.goToNextButtonElement;
        var showMaximize = this.buttonUnderMouseCursor == this.maximizeButtonElement;
        this.setButtonsVisibility(showPrev, showNext, showMaximize);
    }
    
    startButtonsTimeout() {
        this.buttonsTimeout = setTimeout(function() { this.hideButtonsNotUnderMouseCursor() }.bind(this), 2500);
    }
    
    killButtonsTimeout() {
        if (this.buttonsTimeout) {
            clearTimeout(this.buttonsTimeout);
            this.buttonsTimeout = null;
        }
    }
    
    hideButtonsWithoutDelay() {
        this.killButtonsTimeout();
        this.setButtonsVisibility(false, false, false);
    }
    
    viewfinderActionForMousePosition(point) {
        var itemCount = this.galleryObject.itemCount;
        var currentItemIndex = this.galleryObject.currentItemIndex;
        var viewfinderWidth = this.viewfinderElement.getBoundingClientRect().width;
        var x = point.x;
        
        if (currentItemIndex > 0) {
            if (x < this.goToActiveWidth) {
                return ViewfinderAction.goToPrev;
            }
        }
        var showNext = false;
        if (currentItemIndex + 1 < itemCount) {
            if (viewfinderWidth - x < this.goToActiveWidth) {
                return ViewfinderAction.goToNext;
            }
        }
        if (this.maximizeButtonElement) {
            return ViewfinderAction.maximize;
        }
        return ViewfinderAction.none;
    }
    
    updateButtonsVisibility(point) {
        var action = this.viewfinderActionForMousePosition(point);
        var showPrev = action == ViewfinderAction.goToPrev;
        var showNext = action == ViewfinderAction.goToNext;
        var showMaximize = true;
        
        if (!this.maximizeButtonElement) {
            this.viewfinderElement.style.cursor = (showPrev || showNext) ? 'pointer' : 'default';
        }
        this.setButtonsVisibility(showPrev, showNext, showMaximize);
        this.updateButtonsDisplayState();
    }

    updateButtonsDisplayState() {
        // Update display style of the next/previous buttons so that they are present/removed from the
        // focus loop at the correct indexes.
        var itemCount = this.galleryObject.itemCount;
        var currentIndex = this.galleryObject.currentItemIndex;
        if (currentIndex == 0) {
            this.goToPrevButtonElement.tabIndex = -1;
            this.goToPrevButtonElement.style.display = 'none';
        }
        else {
            this.goToPrevButtonElement.tabIndex = 0;
            this.goToPrevButtonElement.style.display = 'block';
        }
        
        if (currentIndex == itemCount - 1) {
            this.goToNextButtonElement.tabIndex = -1;
            this.goToNextButtonElement.style.display = 'none';
        }
        else {
            this.goToNextButtonElement.tabIndex = 0;
            this.goToNextButtonElement.style.display = 'block';
        }
    }
    
    onMouseMoveInViewfinder(point) {
        this.killButtonsTimeout();
        this.updateButtonsVisibility(point);
        this.startButtonsTimeout();
    }
    
    onMouseEnterViewfinder(point) {
    }
    
    onMouseLeaveViewfinder(point) {
        this.hideButtonsWithoutDelay();
    }
    
    onClickInViewfinder(point) {
        this.killButtonsTimeout();
        var action = this.viewfinderActionForMousePosition(point);
        switch (action) {
            case ViewfinderAction.goToPrev:
                this.galleryObject.goToPrevFrame();
                break;
            case ViewfinderAction.goToNext:
                this.galleryObject.goToNextFrame();
                break;
            case ViewfinderAction.maximize:
                if (this.maximizeButtonElement) {
                    this.galleryObject.maximizeFrame();
                }
                break;
        }
        this.updateButtonsVisibility(point);
        this.startButtonsTimeout();
    }
    
    onPageShow() {
        this.hideButtonsWithoutDelay();
    }
    
    onPageHide() {
        this.hideButtonsWithoutDelay();
    }
    
    onMouseEnterButton(buttonElement) {
        this.buttonUnderMouseCursor = buttonElement;
    }
    
    onMouseLeaveButton(buttonElement) {
        this.buttonUnderMouseCursor = null;
    }
    
    onButtonGainedFocus(buttonElement) {
        Gallery.setButtonVisibility(buttonElement, true);
    }
    
    onButtonLostFocus(buttonElement) {
        Gallery.setButtonVisibility(buttonElement, false);
    }
}

class GalleryCurrentItemObserver {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        
    }
}

class GalleryImageRollManager {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
        this.rollElement = galleryObject.galleryElement.getElementsByClassName("gallery-image-roll")[0];
    }
    
    removeTransition() {
        this.rollElement.classList.remove("gallery-image-roll-transition")
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.removeTransition();
        if (animate) {
            this.rollElement.classList.add("gallery-image-roll-transition");
            this.rollElement.addEventListener("transitionend", this.removeTransition.bind(this));
        }
        this.rollElement.style.left = -(newItemIndex * 100) + "%";
    }
}

class GalleryCaptionRollManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        this.rollElement = galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll")[0];
    }

    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.rollElement.style.left = -(newItemIndex * 100) + "%";
    }
}

class GalleryAccessibilityManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        this.announcementRegionElement =  this.galleryObject.galleryElement.getElementsByClassName("ax-announcement-region")[0];
        if (this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll").length > 0) {
            this.initializeCaptionIDs();
        }
    }

    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        var images = Array.prototype.slice.call(this.galleryObject.galleryElement.getElementsByClassName("gallery-full-image"));
        var captions = [];
        if (this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll").length > 0) {
            var captionRollElement = this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll")[0];
            captions = Array.prototype.slice.call(captionRollElement.getElementsByClassName("gallery-caption"));
        }
        images.forEach(function(image, imageIndex) {
                       if(captions.length > 0) {
                       var captionIndex = captions.length > 1 ? imageIndex : 0;
                       var caption = captions[captionIndex];
                       var captionTextElement = this.getFirstParagraphElementOfCaption(caption);
                       if (captionTextElement) {
                       var shouldHide = captions.length > 1 && newItemIndex != captionIndex;
                       captionTextElement.setAttribute("aria-hidden", shouldHide ? "true" : "false");
                       }

                       if (newItemIndex == imageIndex) {
                       this.announceForAccessibility(images[newItemIndex].getAttribute("aria-label"));
                       }
                       }
                       }, this);
    }

    initializeCaptionIDs() {
        if (this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll").length > 0) {
            var captionRollElement = this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll")[0];
            var captions = Array.prototype.slice.call(captionRollElement.getElementsByClassName("gallery-caption"));
            var galleryObject = this.galleryObject;
            captions.forEach(function(caption, index) {
                             var captionTextElement = this.getFirstParagraphElementOfCaption(caption);
                             if (captionTextElement) {
                             captionTextElement.id = galleryObject.getCaptionElementIDForIndex(index);
                             }
                             }, this);
        }
    }

    getFirstParagraphElementOfCaption(caption) {
        var paragraphTagNameArray = ["p", "li" ];
        for (var index = 0; index < paragraphTagNameArray.length; index++) {
            var paragraphTagName = paragraphTagNameArray[index];
            var paragraphElementList = caption.getElementsByTagName(paragraphTagName);
            if (paragraphElementList.length > 0) {
                return paragraphElementList[0];
            }
        }
        // no paragraphs/list items
        return null;
    }

    announceForAccessibility(announcement) {
        var liveRegionElement = this.announcementRegionElement;
        setTimeout(function() {
                   liveRegionElement.setAttribute("aria-label", announcement);
                   }, 500);

    }
}

class GalleryDotManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        this.dotContainerElement = galleryObject.galleryElement.getElementsByClassName("gallery-dot-container")[0];
        this.setupDotElementKeyupHandlers();
    }
    
    setupDotElementKeyupHandlers() {
        var dotElements = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-selectable"));
        dotElements.concat(Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current")));
        var handler = this.handleDotElementKeyUpEvent.bind(this);
        dotElements.forEach(function(dotElement) {
                            dotElement.onkeyup = handler;
                            });
    }
    
    handleDotElementKeyUpEvent(e) {
        var element = e.target;
        var currentIndex = this.galleryObject.currentItemIndex;
        var itemCount = this.galleryObject.itemCount;
        if (e.keyCode == 37) /* Left Arrow */ {
            if (currentIndex > 0) {
                this.galleryObject.goToPrevFrame();
                var selectedDotElement = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current"))[0];
                selectedDotElement.focus();
            }
        }
        else if (e.keyCode == 39) /* Right Arrow */ {
            if (currentIndex < itemCount - 1) {
                this.galleryObject.goToNextFrame();
                var selectedDotElement = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current"))[0];
                selectedDotElement.focus();
            }
        }
    }
    
    deselectCurrentDot() {
        var currentDotGroupCollection = this.dotContainerElement.getElementsByClassName("gallery-dot-current");
        if (currentDotGroupCollection.length > 0) {
            currentDotGroupCollection[0].setAttribute("aria-checked", "false");
            currentDotGroupCollection[0].tabIndex = -1;
            currentDotGroupCollection[0].className = "gallery-dot-selectable";
        }
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.deselectCurrentDot();
        var newCurrentDot = this.dotContainerElement.getElementsByClassName("gallery-dot-selectable")[newItemIndex];
        newCurrentDot.setAttribute("aria-checked", "true");
        newCurrentDot.tabIndex = 0;
        newCurrentDot.className = "gallery-dot-current";

        // work around a bug where WebKit will not render DOM updates sometimes, by temporarily
        // setting the div to display:none, and then back to its previous value.
        var dotDisplay = newCurrentDot.style.display;
        newCurrentDot.style.display = "none";

        setTimeout(function() {
            newCurrentDot.style.display = dotDisplay;
        }, 0);
    }
}

class GalleryMouselessButtonsManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        var viewfinderElement = galleryObject.viewfinderElement;
        this.goToPrevButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToPrev")[0];
        this.goToPrevButtonElement.onclick = galleryObject.goToPrevFrame.bind(galleryObject);
        this.goToPrevButtonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent;
        this.goToNextButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToNext")[0];
        this.goToNextButtonElement.onclick = galleryObject.goToNextFrame.bind(galleryObject);
        this.goToNextButtonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent;
        this.maximizeButtonElement = viewfinderElement.getElementsByClassName("gallery-button-maximize")[0];
        if (this.maximizeButtonElement) {
            this.maximizeButtonElement.onclick = galleryObject.maximizeFrame.bind(galleryObject);
        }
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        var itemCount = this.galleryObject.itemCount;
        var showNext = newItemIndex + 1 < this.galleryObject.itemCount;
        var showPrev = newItemIndex > 0;
        Gallery.setButtonVisibility(this.goToPrevButtonElement, showPrev);
        Gallery.setButtonVisibility(this.goToNextButtonElement, showNext);
        Gallery.setButtonVisibility(this.maximizeButtonElement, true);
    }
}


class GalleryViewfinderManager {
    addViewfinderHandlers() {
        this.viewfinderElement.onclick = this.onClickInViewfinder.bind(this);
        this.viewfinderElement.onmouseenter = this.onMouseEnterViewfinder.bind(this);
        this.viewfinderElement.onmouseleave = this.onMouseLeaveViewfinder.bind(this);
        this.viewfinderElement.onmousemove = this.onMouseMoveInViewfinder.bind(this);
    }
    
    addObservers() {
        this.viewfinderObserverArray = [];
        if (!useMouselessButtons()) {
            this.viewfinderObserverArray.push(new GalleryButtonsViewfinderManager(this));
        }
    }
    
    constructor (galleryObject) {
        this.galleryObject = galleryObject;
        this.galleryElement = galleryObject.galleryElement;
        this.viewfinderElement = this.galleryElement.getElementsByClassName("gallery-image-viewfinder")[0];
        
        this.addViewfinderHandlers();
        this.addObservers();
    }
    
    viewfinderMouseEventCoordinates(event) {
        var viewfinderBounds = this.viewfinderElement.getBoundingClientRect();
        var point = { "x" : event.clientX - viewfinderBounds.left, "y" : event.clientY - viewfinderBounds.top };
        return point;
    }
    
    onMouseEventInViewfinder(event, handlerName) {
        try {
            var point = this.viewfinderMouseEventCoordinates(event);
            this.viewfinderObserverArray.forEach(function (observer) {
                                                 observer[handlerName](point);
                                                 });
            stopEventPropagation(event);
        }
        catch (error) {
        }
    }
    
    onMouseMoveInViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseMoveInViewfinder");
    }
    
    onMouseEnterViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseEnterViewfinder");
    }
    
    onMouseLeaveViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseLeaveViewfinder");
    }
    
    onClickInViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onClickInViewfinder");
    }
    
    onPageShow() {
        this.viewfinderObserverArray.forEach(function (observer) {
                                             observer.onPageShow();
                                             });
    }
    
    onPageHide() {
        this.viewfinderObserverArray.forEach(function (observer) {
                                             observer.onPageHide();
                                             });
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex) {
        this.viewfinderObserverArray.forEach(function(observer) {
                                             observer.onCurrentItemChange(oldItemIndex, newItemIndex);
                                             });
    }
    
}

class TouchManager {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
        this.viewfinderElement = galleryObject.viewfinderElement;
        this.viewfinderBounds = this.viewfinderElement.getBoundingClientRect();
        this.frameWidth = this.viewfinderBounds.width;
        this.dragTouchID = null;
        this.goToPrevButtonElement = this.viewfinderElement.getElementsByClassName("gallery-button-goToPrev")[0];
        this.goToNextButtonElement = this.viewfinderElement.getElementsByClassName("gallery-button-goToNext")[0];
        var element = this.viewfinderElement;
        element.addEventListener("touchstart", this.onTouchStart.bind(this), true);
        element.addEventListener("touchmove", this.onTouchMove.bind(this), true);
        element.addEventListener("touchend", this.onTouchEnd.bind(this), true);
        element.addEventListener("touchcancel", this.onTouchCancel.bind(this), true);
    }
    
    viewfinderPositionOfChangedTouchMatchingDragID(event) {
        if (this.dragTouchID) {
            var changedTouchCount = event.changedTouches.length;
            for (var changedTouchIndex = 0; changedTouchIndex < changedTouchCount; changedTouchIndex++) {
                var changedTouch = event.changedTouches[changedTouchIndex];
                if (changedTouch.identifier == this.dragTouchID) {
                    var point = { "x" : changedTouch.pageX - this.viewfinderBounds.left, "y" : changedTouch.pageY - this.viewfinderBounds.top };
                    return point;
                }
            }
        }
        return null;
    }
    
    onTouchEvent(event, doDump) {
        if (doDump) {
        }
        stopEventPropagation(event);
        event.preventDefault();
        if (event.changedTouches.length == 0) {
        }
    }
    
    onTouchStart(event) {
        try {
            this.onTouchEvent(event, true);
            if (!this.dragTouchID) {
                if (event.changedTouches.length > 0) {
                    var changedTouch = event.changedTouches[0];
                    this.dragTouchID = changedTouch.identifier;
                    this.dragStartPoint = this.viewfinderPositionOfChangedTouchMatchingDragID(event);
                    this.dragStartTime = new Date().getTime();
                    this.dragStartX = this.dragStartPoint.x;
                    this.dragStartItemIndex = this.galleryObject.currentItemIndex;
                    this.lastTouchPosition = this.dragStartPoint;
                }
            }
        }
        catch (error) {
        }
    }
    
    onTouchMove(event) {
        try {
            this.onTouchEvent(event, false);
            var changedTouchPosition = this.viewfinderPositionOfChangedTouchMatchingDragID(event);
            if (changedTouchPosition) {
                var dragCurrX = changedTouchPosition.x;
                var deltaX = dragCurrX - this.dragStartX;
                var relativeDeltaX = deltaX / this.frameWidth;
                var newItemIndex = this.dragStartItemIndex - relativeDeltaX;
                if (newItemIndex >= 0 && newItemIndex <= this.galleryObject.itemCount - 1) {
                    this.galleryObject.changeCurrentItemIndex(newItemIndex, false);
                }
                this.lastTouchPosition = changedTouchPosition;
            }
        }
        catch (error) {
        }
    }
    
    onTouchEndOrCancel(event) {
        var changedTouchPosition = this.viewfinderPositionOfChangedTouchMatchingDragID(event);
        if (changedTouchPosition) {
            var dragEndPoint = changedTouchPosition;
            var dragEndTime = new Date().getTime();
            var didChangeIndex = false;
            var endItemIndex = this.galleryObject.currentItemIndex;
            var intEndItemIndex = Math.round(endItemIndex);
            var deltaT = dragEndTime - this.dragStartTime;
            // If duration short enough.
            if (deltaT < 250) {
                // If it hasn't resulted in a current item change.
                if (intEndItemIndex == this.dragStartItemIndex) {
                    var absDeltaX = Math.abs(dragEndPoint.x-this.dragStartPoint.x);
                    var absDeltaY = Math.abs(dragEndPoint.y-this.dragStartPoint.y);
                    // If absDeltaX is not trivially small
                    // and absDeltaY is no larger than a fraction of absDeltaX.
                    if (absDeltaX >= 50 && absDeltaY <= 0.4 * absDeltaX) {
                        if (endItemIndex > intEndItemIndex) {
                            if (intEndItemIndex < this.galleryObject.itemCount - 1) {
                                intEndItemIndex++;
                                didChangeIndex = true;
                            }
                        } else if (endItemIndex < intEndItemIndex) {
                            if (intEndItemIndex > 0) {
                                intEndItemIndex--;
                                didChangeIndex = true;
                            }
                        }
                    }
                }
            }
            
            this.galleryObject.changeCurrentItemIndex(intEndItemIndex, true);
            
            if (!didChangeIndex) {
                // see if we can handle this as a tap
                if (this.dragStartPoint.x == dragEndPoint.x && this.dragStartPoint.y == dragEndPoint.y) {
                    var viewfinderBounds = this.viewfinderElement.getBoundingClientRect();
                    var prevButtonBounds = this.goToPrevButtonElement.getBoundingClientRect();
                    var nextButtonBounds = this.goToNextButtonElement.getBoundingClientRect();
                    var pointInViewfinder = { "x" : event.changedTouches[0].clientX - viewfinderBounds.left, "y" : event.changedTouches[0].clientY - viewfinderBounds.top };
                    prevButtonBounds.x -= viewfinderBounds.x;
                    prevButtonBounds.y -= viewfinderBounds.y;
                    nextButtonBounds.x -= viewfinderBounds.x;
                    nextButtonBounds.y -= viewfinderBounds.y;
                    
                    var x = pointInViewfinder.x;
                    var y = pointInViewfinder.y;
                    var gotoPrev = prevButtonBounds.x <= x && x <= prevButtonBounds.x + prevButtonBounds.width && prevButtonBounds.y <= y && y <= prevButtonBounds.y + prevButtonBounds.height;
                    var gotoNext = nextButtonBounds.x <= x && x <= nextButtonBounds.x + nextButtonBounds.width && nextButtonBounds.y <= y && y <= nextButtonBounds.y + nextButtonBounds.height;
                    
                    if (gotoPrev) {
                        if (this.galleryObject.currentItemIndex > 0)  {
                            this.galleryObject.goToPrevFrame();
                        }
                    }
                    else if (gotoNext) {
                        if (this.galleryObject.currentItemIndex < this.galleryObject.itemCount - 1) {
                            this.galleryObject.goToNextFrame();
                        }
                    }
                }
            }
            
            this.dragStartX = null;
            this.dragStartItemIndex = null;
            this.dragTouchID = null;
            this.lastTouchPosition = null;
        }
    }
    
    onTouchEnd(event) {
        try {
            this.onTouchEvent(event, true);
            this.onTouchEndOrCancel(event);
        }
        catch (error) {
        }
    }
    
    onTouchCancel(event) {
        try {
            this.onTouchEvent(event, true);
            this.onTouchEndOrCancel(event);
        }
        catch (error) {
        }
    }
}

class Gallery {
    createImageRollElement() {
        this.viewfinderElement = this.galleryElement.getElementsByClassName("gallery-image-viewfinder")[0];
        this.imageRollElement = this.viewfinderElement.getElementsByClassName("gallery-image-roll")[0];
        
        var imageFrameElementArray = Array.prototype.slice.call(this.viewfinderElement.getElementsByClassName("gallery-image-cropper"));
        this.itemCount = imageFrameElementArray.length;
    }
    
    completeItemCaptionElements() {
        //this.itemCaptionRolodexElement = this.galleryElement.getElementsByClassName("gallery-item-caption-rolodex")[0];
        //this.itemCaptionRolodexElement.onclick = stopEventPropagation;
    }
    
    addSelectionDots() {
        this.dotContainerElement = this.galleryElement.getElementsByClassName("gallery-dot-container")[0];
        this.innerDotContainerElement = this.dotContainerElement.getElementsByClassName("gallery-dot-inner-container")[0];
        if (this.innerDotContainerElement.getBoundingClientRect().width < this.dotContainerElement.getBoundingClientRect().width) {
            var dotExtenderElementArray = Array.prototype.slice.call(this.innerDotContainerElement.getElementsByClassName("gallery-dot-extender"));
            for (var itemIndex = 0; itemIndex < this.itemCount; itemIndex++) {
                var dotExtenderElement = dotExtenderElementArray[itemIndex];
                dotExtenderElement.onclick = this.selectFrame.bind(this, itemIndex);

                var captionIndex = this.galleryElement.getElementsByClassName("gallery-caption").length > 1 ? itemIndex : 0;
                var captionID = this.getCaptionElementIDForIndex(captionIndex);
                var dotElement = dotExtenderElement.getElementsByTagName("span")[0];
                dotElement.setAttribute("aria-describedby", captionID);
            }
        } else {
            this.innerDotContainerElement.style.display = 'none';
        }
    }
    
    completeTree() {
        this.createImageRollElement();
        this.completeItemCaptionElements();
        if (!this.isFullscreen()) {
            this.addSelectionDots();
        }
    }
    
    addWindowEventListeners() {
        window.addEventListener("pageshow", this.onPageShow.bind(this));
        window.addEventListener("pagehide", this.onPageHide.bind(this));
    }
    
    createObservers() {
        this.currentItemObserverArray = [];
        if (this.galleryElement.getElementsByClassName("gallery-caption").length > 1) {
            this.currentItemObserverArray.push(new GalleryCaptionRollManager(this));
        }
        if (!this.isFullscreen()) {
            this.currentItemObserverArray.push(new GalleryDotManager(this));
            if (useMouselessButtons()) {
                this.currentItemObserverArray.push(new GalleryMouselessButtonsManager(this));
            }
        }
        this.currentItemObserverArray.push(new GalleryAccessibilityManager(this));
    }
    
    startUp() {
        this.currentItemIndex = -1;
        var newItemIndex = parseInt(this.galleryElement.getAttribute("data-current-item-index"));
        this.changeCurrentItemIndex(newItemIndex, false);
        
    }
    
    constructor (galleryElement) {
        this.galleryElement = galleryElement;
        
        this.completeTree();
        
        this.viewfinderManager = new GalleryViewfinderManager(this);
        
        this.addWindowEventListeners();
        
        this.createObservers();
        this.imageRollManager = new GalleryImageRollManager(this);
        
        if (!useMouselessButtons()) {
            this.touchManager = new TouchManager(this);
        }
        
        this.startUp();
    }
    
    isFullscreen() {
        return false;
    }
    
    changeCurrentItemIndex(newItemIndex, animate) {
        if (this.currentItemIndex != newItemIndex) {
            if (Math.abs(newItemIndex - this.currentItemIndex) > 1.0) {
                // Animation is supported only between neighbouring frames.
                animate = false;
            }
            this.imageRollManager.onCurrentItemChange(this.currentItemIndex, newItemIndex, animate);
            var intCurrentItemIndex = Math.round(this.currentItemIndex);
            var intNewItemIndex = Math.round(newItemIndex);
            if (intNewItemIndex != intCurrentItemIndex) {
                this.onCurrentItemChange(intCurrentItemIndex, intNewItemIndex, animate);
                this.galleryElement.setAttribute("data-current-item-index", intNewItemIndex);
            }
            this.currentItemIndex = newItemIndex;
            this.updateImagesAXVisibility();
        }
    }
    
    updateImagesAXVisibility() {
        var currentIndex = this.currentItemIndex;
        var images = Array.prototype.slice.call(this.galleryElement.getElementsByClassName("gallery-full-image"));
        images.forEach(function(image, index) {
                       image.setAttribute("aria-hidden", index == currentIndex ? "false" : "true");
                       });
    }
    
    goToPrevFrame() {
        var currentItemIndex = this.currentItemIndex;
        this.changeCurrentItemIndex(currentItemIndex-1, true);
    }
    
    goToNextFrame() {
        var currentItemIndex = this.currentItemIndex;
        this.changeCurrentItemIndex(currentItemIndex+1, true);
    }
    
    selectFrame(newItemIndex) {
        this.changeCurrentItemIndex(newItemIndex, true);
    }
    
    maximizeFrame() {
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.currentItemObserverArray.forEach(function(observer) {
                                              observer.onCurrentItemChange(oldItemIndex, newItemIndex, animate);
                                              });
        
        this.viewfinderManager.onCurrentItemChange(oldItemIndex, newItemIndex);
    }
    
    onPageShow() {
        this.viewfinderManager.onPageShow();
    }
    
    onPageHide() {
        this.viewfinderManager.onPageHide();
    }
    
    getCaptionElementIDForIndex(index) {
        var captionIndex = index+1;
        return this.galleryElement.id + "-caption-" + captionIndex;
    }
    
    static setButtonVisibility(buttonElement, visible) {
        if (buttonElement) {
            buttonElement.style.opacity = visible ? 1.0 : 0.0;
        }
    }
}

class RegularGallery extends Gallery {
    static setDisplayToNoneForElementsOfClass(className) {
        var elementArray = Array.prototype.slice.call(document.getElementsByClassName(className));
        elementArray.forEach(
                             function(element) {
                             element.style.display = 'none';
                             });
    }
    
    static loadGalleries() {
        this.setDisplayToNoneForElementsOfClass("gallery-fallback");
        this.setDisplayToNoneForElementsOfClass("gallery-fallback-separator");
        
        var galleryElementArray = Array.prototype.slice.call(document.getElementsByClassName("gallery"));
        galleryElementArray.forEach(function(galleryElement) {
                                    galleryElement.style.display = '';
                                    new RegularGallery(galleryElement);
                                    });
    }
}


function Body_onLoad() {
    RegularGallery.loadGalleries();
}
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