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Even when I thought I was driving
independently I wasn’t alone.
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rEflEctionS of a lEarnEr drivEr

how i would tEach…
fractionS

THREE STRATEGIES FOR
GENERATIVE RETRIEVAL IN
THE ENGLISH CLASSROOM
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Retrieval of information can take many forms, some more
effective than others. In this article, Andrew Atherton takes
us through his methods for making retrieval generative,
building students’ capacity for retaining complex and
challenging information, avoiding the limitations caused by
the focus on retaining simpler facts.

I have the stem sentence
displayed on my maths wall
and slides as we go along and
will gradually remove it. The
stem sentence needs a visual
representation to go with it, so
I would use the same problem
that we started with and show
the children that when we
have two quarters and we add
another quarter, it becomes
three quarters because the unit
I am working with is a quarter.
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By Andrew Atherton

Should SchoolS
ExcludE?
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SHOULD SCHOOLS
EXCLUDE?
There are few things in education as divisive as the school exclusion
debate. At what point should a school exclude a student? Ever?
Never? When? What sort of provision should there be for such
students and who should provide it? Claire Pass gives her view…

I

am 33 years old and I am learning
to drive. Most people learn to drive
as soon as they turn 17. I never
did. The mere thought of sitting
behind the wheel filled me with
anxiety. Fast forward to my twenties,
living in central London with the tube at
my disposal and I just didn’t see the need.
However, moving down to the coast has
changed all of that. No tube, limited bus
service and hills everywhere you turn.
Now, I need to drive.

GEnErativE rEtriEval
in EnGliSh

‘How hard could it be?’ I thought to
myself. I’m good at remembering things.
I am a successful teacher. I understand
how humans learn. Piece of cake.
How wrong I was.
Learning is hard. Really, really hard.

By Claire Pass

John Sweller’s research into how we
process and store information sheds more
light on this. Cognitive Load Theory is the
educational buzz-phrase of the moment
but for good reason. Our working memory
has limited capacity. There is only so
much it can take on at once. This was
particularly evident to me when I started
driving lessons.
Driving requires so many component parts
to come together. Checking of mirrors,
potential hazards, gear changes, and speed
changes are just a few. When you first start
driving, trying to keep on top of all of that
and concentrate on the road itself not only
feels impossible to manage, it is impossible
to manage. So what does a good driving
instructor do? Well, just like any good
teacher, instructors reduce the cognitive
load of learners so they can retain key
information.
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‘That’s easy! I can do that. Let me have a
go!’, only to realise that the reality is much
trickier.
It is the same in the classroom. When
writing, we can give our students all of the
WAGOLLs and explanations in the world
but we must also ensure we are giving
them opportunities for deliberate practice
so that key knowledge can be harnessed in
order for skills to develop. Driving forces
you to take the wheel. You are making
key decisions based on the knowledge
you have accumulated. This is true of skill
development for our pupils. (WAGOLL
stands for ‘what a good one looks like’.)

But, much like in the classroom, with all
the knowledge in the world it is essential
that driving skills are practised and
developed. Reading theory books and
understanding why is one thing but the
act of doing is quite another. All too often
I have watched my driving instructor
navigate a complex situation and thought,

Driving instructors start with the basics
and only the basics. They take the
knowledge you have and use it to teach a
new skill slowly. They don’t start your first
lesson on the M25. When teaching we
should ensure we are doing the same, and

think about how we can reduce cognitive
load for our students. We should ensure
we are reducing all of the unnecessary
bits (intrinsic load) and distractions
(extraneous load) from our teaching. This
allows for the essential information to
be more easily retained by our students
(germane load).
Of course the issue is that the checking of
mirrors, potential hazards, gear changes
etc are all essential. They all need to be
embedded if you’re going to become a
competent driver. How does that happen?
It is something I have been observing
during my own learning.
In my first lesson I was on a deserted
20mph road on a housing estate. My
instructor had control of the brakes. I
was focused on moving the car forward.
I drove 50 meters or so before pulling
over. I paused. We discussed what had just
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happened. I repeated until the step was
embedded.
Over the course of the next few lessons
as my knowledge base increased I was
slowly introduced to more modelling and
explanation before putting it into practise
myself. Left hand turns, increases in speed,
clutch control were slowly dripped in one
by one.
Technically, I was driving from the very
first lesson. The aim was to ensure that my
working memory could cope. Both the
knowledge and skills were broken down
and introduced gradually in order for
me to learn effectively. This is key in the
classroom. We build upon prior knowledge
and skills. I use the I/We/You model (I do
it first, We do it together, You do it on your
own) with my students to facilitate this
and a similar method is used in driving
instruction.

54

You want to keep the process
as simple as possible. When
I design tasks and questions,

Something I picked up when
working with a teacher from
Shanghai was the idea of showing
the addition of the numerators
above the denominator to
reiterate that it’s only the
numerators being added. Then to
push the children’s thinking on
and remind them of prior work,
I would use part-whole models
and missing number questions,
rather than lots of the same style
of question.
And then once all of this has
been done… we move onto
subtracting like fractions! This
should be simpler because you’ve
already laid the groundwork with
addition. Stick to the same types
of representations but show the
process of shading the minuend
and crossing out the subtrahend.
The main message here is
regardless of how many complex
internal debates we have when
planning, we must keep it simple
for the children.
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In the department meeting,
time could be set aside for
colleagues to demonstrate
how they intend to explain
this process, reflect on
each other’s pitch and give
constructive feedback.

When showing fractions being
added on bars, I use one bar
for each whole and different
colours. Colour can be an
incredibly powerful tool in the
classroom. Showing the children
a bar with 2/6 in blue and 3/6
in green means you can ask the
class ‘What fractions have been
added together here?’ and they
will be able to see it instantly. I
think colouring or drawing onto
the same bar makes sense so the
children get used to working
with the whole, and adding
another whole bar if the sum is
greater than one. This is where
I would tend to show a third
addend and highlight that the
process is the same regardless
of how many fractions you are
adding.

I think about what I want the
children to learn. To start off, I
would give them a bar already
coloured in and simply ask them
to identify the calculation that
has been done. Then, I might
move onto the reverse by giving
them the calculation and asking
them to colour in the bar.

...to push the children’s
thinking on and remind
them of prior work, I
would use part-whole
models and missing
number questions, rather
than lots of the same style
of question.
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What has been increasingly apparent to
me as a teacher is driving is a skill but
with a knowledge set that underpins
it. You have to have knowledge of the
fundamentals of driving to be able to
master the skills. In order to make the car
go forward you’ve got to understand what
a biting point is. The same can be said in
the classroom. A student can’t use relative
clauses proficiently in their own writing
until they have a good understanding of
what a relative clause actually is and how
it works.

There are so many
representations to choose
from, some better than others
and some easier to use than
others. Ultimately, you want
to give your pupils the best
journey through these models
to develop their understanding
as they go. Fractions are often
represented with circles
(usually cake and pizza!) but
this isn’t a user-friendly image.
You must consider what has
come before, which is why
sequencing and knowing a
unit of work’s journey is vital.
Children in my class will be
used to bar models from earlier
work so it makes sense to start
with bars. Then you might
want to move onto circles later
so they’ve been exposed to it,
but you can’t expect children
in Year 3 and 4 to accurately
split a circle into equal parts so

you’ll want to provide the circle
already split! Another useful
model to use is a number line.
Again, this is only helpful if the
class have a good understanding
of number lines. Showing how
a number line is split into
intervals of 1/5 and how you can
add fifths on the number line
would strengthen your pupils’
understanding of both fractions
and number lines.

The radio-style feels less
formal and it’s much easier
on the ear, more like
overhearing a conversation
rather than listening to a
polished speech.

thE riSE and riSE
of tEachEr radio

Effective teaching requires clear explanations. But clear
explanations don’t always come naturally. In this article,
Michael Chiles shares strategies to help improve your
explanations, so that learning becomes a much easier
process for your students.
By Michael Chiles

Albert Einstein once said, “if
you can’t explain it simply, you
don’t understand it well enough”.
Reflecting on your own
classroom practice, I’m sure we
have all been there when we
have just finished delivering
our explanation to the class
and one pupil puts their hand
up, “I don’t get it!” On the flip
side, there will be times when
pupils have that lightbulb
moment and exclaim, “Oh, I
get it now!”

30

P

thE PowEr of PrEParinG
Your ExPlanationS

Our classrooms are diverse and
ever changing environments
underpinned by the multitude
of events occurring throughout
a typical school day. The
difference between whether
a pupil ‘gets it’ or ‘doesn’t
get it’ will depend on our
explanation. When we explain,
we do so to enable pupils to
acquire new knowledge and
skills. Ultimately, it is a core
principle part of our role as a

teacher. Therefore, it is vital
we spend time as a profession
practicing how to craft our
explanations.
I believe the power of
explanations will depend
on three core principles how we set up our arena
(the classroom), the time
we spend on preparing our
pitch, and how we deliver our
explanations. In this article,
I briefly explore the key
ingredients to preparing our
explanations that will help in
mastering this key pedagogical
principle.
In 1991, Ball indicated,
‘Teachers cannot help children
learn things they themselves
do not understand.’ Research
indicates a strong relationship
between teacher subject
knowledge and pupil
outcomes. Reflecting on
my own teaching practice,
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I remember in the early
few years not always being
prepared for a lesson. I would
have a quick skim over the
Powerpoint the night before
and be like no problem
teaching that. This would
often be the case when I
was delivering a lesson that
I hadn’t planned myself and
I was using someone else’s
presentation within the
department. Inevitably, this
created problems whenever
I was delivering the lesson
because I wasn’t prepared for
that tricky question, I didn’t
always have the confidence
or the conviction in my
explanation. So, it would
lead to pupils finding the
subsequent tasks difficult to
complete. I would then be left
frantically running around the
room trying to answer each
individual question so that
the pupils could complete the
task.

@hwrk_magazine
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EDITORIAL:

ON ROUTINES, RUNNING,
GREASING THE WHEELS AND
(CRUCIALLY) BISCUITS…
I may not look like it, but I love running.
When I’m at my “peak” fitness level (which
is not only rare, but also far less impressive
than it sounds) I’m able to get myself up
at 5:30am, throw on my running gear and
do a reasonable 5k. This lasts about two
or three weeks, then I run out of steam. I
make excuses to miss the odd day, which
quickly spirals into a string of missed days.
Right now, my non-running streak is at the
several month mark. I desperately want to
run though, so why on earth can’t I stick to
my routine?
Well, I do have a theory. I can’t prove it,
but whenever I tell someone, it seems to
resonate with them. It’s got something to do
with biscuits.
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My running “routine” (if you can call it
that) involves a lot of thinking about not
running, then talking myself into running,
then forcing myself to actually do it. If there
are any obstacles in my way, like having
to do something else urgently (or even
not urgently), or if I’ve had a heavy meal
beforehand, or if I’m tired, then I justify to
myself that I don’t need to do it this time.
I’ll just do it tomorrow and everything will
be fine.
But, it’s not fine and it gets much worse. My
routine is easily destroyed if I do something
simple, like eating a biscuit. This might
seem like a small thing to you, but what
eating a lovely little biscuit does is signal
to me that “you know what? Running isn’t
that important. You can just eat biscuits.
Nobody will mind”. It’s a seductive voice.
Think M&S Christmas food advert voice.
In the end, the biscuit always wins and I’ve
found the perfect excuse to stop running.
If I’m eating biscuits, then I’m already
not being healthy, so I might as well quit
exercising too. Game Over.
What’s this got to do with teaching though?
Well, in September, we all like to start
with a clean slate and embed good habits
HWRKMAGAZINE.CO.UK

and routines, both for ourselves and our
students. These take a little getting used to,
but with a bit of effort, they stick and after a
couple of weeks, you might even think “I’ve
nailed it”. Cue, the biscuits.
Once you think you’ve embedded your
routines, like setting frequent retrieval tasks,
enforcing a behaviour management strategy,
or keeping on top of your emails, you will
inevitably hit a point where you think, “I’ll
just not do it this time. I’m... too busy. Plus,
I’ve already stopped doing that other Very
Important Thing that I was supposed to be
doing. I’m only human and sometimes I
need a break… That’s it, I deserve a break”
But at this point in the year, it’s a trap. It’s
the M&S Christmas food advert voice again.
And it really isn’t on your side.
Once you miss a day or two, or a week, or
longer, your routine will naturally fall by the
wayside. But worse, it will then be harder
to resurrect it than it was to start it from
scratch. It’s tainted by “failure” now. You’ve
lost your streak. It doesn’t have that special
shiny new object feel that it had, back in
that first week in September, that felt so
motivating.

set the timer for the coffee machine to come
on. I am going to run. There’s nothing to get
in my way. I’ve removed the metaphorical
biscuits.
Then, tomorrow night, I’ll just lay out my
gear again. It’s much easier to get back into
my running routine (and stick to it) once
I’ve greased the wheels a little by taking the
effort out of the period where I’ll be at my
most vulnerable to giving up, i.e. bleary-eyed
at 5:30am.
So, grease your wheels too. Automate
and schedule your recall tasks in Google
Classroom, Microsoft Teams, or whatever
platform you use. Have a handy phrase that
sums up the behaviour principle you need
to keep remembering and repeating. Display
it on your classroom wall so neither you nor
the students can miss it. Set aside a time of
day where you are undisturbed and ONLY
allowed to deal with emails. Remove those
biscuits.
But most importantly, when it goes wrong,
just remember: If I can get back into
running (and hopefully one day soon my
favourite work trousers), then you can
get back into your good routines. After
all, you chose them for their usefulness in
reducing your workload, or because they
help students make more progress. They
may even serve an important moral purpose.
To thrive in this job, you need your good
routines to stick and you really can do it.

Fear not though, there’s something I’ve
found helpful in exactly this situation:
Plan for the inevitable breakdown of your
routine.
Make a decision, ahead of time, about what
steps you will take when your routine goes
to pot. Think about how you’ll feel when it
happens and also what your lack of routine
will do to your day. Then, make a To Do List
which deals with those issues. Keep it brief,
actionable and realistic. Then have it ready
for when the inevitable happens. You’ll
thank yourself.

Best of luck (and don’t forget about the
biscuits).

Tonight, before I wrote this, I enacted my
own To Do List: I laid out my t-shirt, shorts,
socks and trainers. I’ve set my alarm for
5:30am and, in a rare stroke of genius, I even

Andy McHugh

Editor | HWRK Magazine
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SHOULD SCHOOLS
EXCLUDE?
There are few things in education as divisive as the school exclusion
debate. At what point should a school exclude a student? Ever?
Never? When? What sort of provision should there be for such
students and who should provide it? Claire Pass gives her view…
By Claire Pass

We work tirelessly to change the lives of those affected by bullying and we
know we make a difference. We see it in the way young people engage in
our projects, how we empower them to Make a Difference and how they
develop confidence and learn new skills.
By developing a positive ethos across a whole school/organisation community, we can create an environment that meets the emotional, academic and
social needs of pupils and staff. Creating an anti-bullying and respectful
ethos is a powerful way to Inspire Change.
Our Youth Ambassadors are a dynamic
team of young volunteers
working together to help deal with the
issue of bullying. They are committed
and dedicated and all have a passion to
Make A Difference in their local communities. The programme is open all year
round and you can join wherever you live
and whatever your background and
interests are.
HWRKMAGAZINE.CO.UK
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...students from
disadvantaged
backgrounds were
twice as likely to say
they felt they didn’t
belong and four times
more likely to be
excluded than their
more affluent peers

I

f you’re working in education (and
haven’t been on any recent trips to
outer space) you’re probably aware
of the ‘Great Exclusion Debate’.
As with most things to do with
education there are passionate opinions,
which lead to equally passionate divisions.
The problem being that when people feel
like they have to defend their position,
thinking becomes binary, opportunities
to do better are missed and, ultimately,
anything involving human interactions,
learning, or growth is far too nuanced to
be divided into two simple camps.
Although the rate of exclusion has dropped
overall, the Timpson Review calls attention
to the 60% rise in permanent exclusions
between 2015-2020 and the record high of
fixed term exclusions in 2018-2019. This is
problematic in terms of equality and social
justice when we consider that certain
groups – males, Black Caribbean, those in
care, those from a lower socioeconomic
background, SEN students, or those with
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poor mental health – are more likely to be
excluded than others.
A survey by the NHS in 2017 revealed
that children in the lowest income
quintile were twice as likely to be
diagnosed with an emotional disorder as
those in the highest earning quintile and
during a meeting of the Education Select
Committee, Dr Bernadka Dubicka (Chair
of the Child and Adolescent Faculty at the
Royal College of Psychiatrists) stated that
“poverty is a huge driver of mental health
problems, probably the biggest driver”.
Add to this that the most commonly
diagnosed mental health problems are
conduct disorders and this all seems
to reflect the correlation between poor
mental health and exclusion, presented in
the Timpson Review.
There has been a pushback against the
‘rhetoric of discipline’ being used by
some of those in positions of influence
in education, with the argument that

sanctions such as seclusion and exclusion
can create a vicious cycle of trauma that
ultimately leads to societal exclusion.
Schools are essentially extra-familial
settings that inform a sense of belonging
– or lack of belonging. A recent study
led by UCL made connections between
behaviour and belonging, highlighting
that students from disadvantaged
backgrounds were twice as likely to say
they felt they didn’t belong and four
times more likely to be excluded than
their more affluent peers.
Exclusion has been revealed to
be a critical component of the
marginalisation of some young people.
If we return to the notion of belonging,
it’s not surprising that research both
from the 1950s and 2010 concludes
that young people who don’t feel they
belong to their school community turn
to other marginalised peers as sources
of support. This indicates that fostering
a sense of belonging in education for all
@hwrk_magazine

is a long-standing issue and alludes to a not
too surprising insight: excluded children
are more vulnerable to exploitation.
There has been much research into the
place of exclusion in the ‘school to prison’
pipeline, with conclusions drawn that
school discipline policies are a significant
mechanism in this process. Although there
is clearly a connection between exclusion
and criminality, establishing causality is
more difficult. If you’re excluded at age
twelve, you’re four times more likely to be
jailed later in life. So does exclusion lead to
crime, or is it that if you engage in criminal
activity, you’re more likely to be excluded?
Empirical findings can only go so far
in answering this question as although
90% of young offenders reported that
their offending began before exclusion,
research shows an increase in severity and
frequency of offending following exclusion.
Whichever side of the debate you are on,
it’s evident that we need more information
about the mechanisms that can lead already
HWRKMAGAZINE.CO.UK

marginalised young people to be excluded
from a key site of socialisation.
These concerns about the marginalisation
of the vulnerable have led to calls for the
Education Secretary to reconsider the
punitive approach to behaviour issues in
schools – just as the government has revised
the guidance for exclusions and begun the
three-year roll out of behaviour hubs to
tackle poor behaviour in schools.

issue of Safeguarding. This dilemma was
neatly illustrated by the NEU’s stance that
exclusions be halted post-Covid being hastily
revised in instances of sexual assault.

The dilemma over the best way to manage
behaviour has also taken its toll on teacher
retention, illustrated by the fact that in the
UK in 2018, only 60% of those qualified
to teach were choosing to do so. Granted,
this isn’t entirely down to poor behaviour
of pupils but it’s certainly a major factor
in many teachers staying away from the
Serious transgressions, such as carrying
weapons or drugs, have in the past resulted classroom. For many years, teachers
struggling with behaviour were told to
in an automatic permanent exclusion.
make their lessons more engaging, to be
However, when a child has been coerced
or exploited they are a victim of crime, and more dynamic, more charismatic. And then
there’s the old chestnut ‘well they always
this approach then becomes problematic.
behave well for me’. With a fundamental
In such situations, it’s been proposed that
the government makes updates to statutory lack of support from some school leaders
and a blame culture in operation, for many
guidance so that alternatives to exclusion
teachers (and pupils) clear and rigid whole
are sought and the issue can be addressed
school behaviour systems have been a
as a Safeguarding concern. Schools and
welcome relief, freeing them to focus on
school leaders are between a rock and a
teaching and learning.
hard place when it comes to the thorny
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What impact does that rigid
system have on the most
vulnerable students?
Clear and consistent boundaries support
students in adjusting to appropriate social
boundaries, that could, in the long term,
safeguard them from entering the criminal
justice system. But undoubtedly far more
is needed than sanctions if we are to
disrupt the mechanisms in the ‘pipeline’
to exclusion. Some students in vulnerable
groups will inevitably find themselves
on the wrong side of school boundaries
and need support to stay within them,
sometimes stretching beyond the remit of
the school.
Part of the objection, for those most
vehemently opposed to the ‘No More
Exclusions’ agenda, is that it expects more
of schools than they can offer – school
cannot fix all of society’s ills and despite
teachers taking on loco parentis, they can’t
truly fulfil that role of parents and families.
Evidence based parenting programmes
have been shown to be an effective way of
addressing conduct disorders when these
are diagnosed. There’s no doubt that how
schools engage with (and educate) parents
can create what Emma Thomas, CEO
of Young Minds, calls an eco-system of
support around schools.
But the funding, expertise and capacity to
do this needs to be there. There has been

an estimated 70% cut to youth services
over the last decade and the Children’s
Commissioner’s report in January 2021
revealed a huge variation in spending
on mental health services, with only 1%
of health funding being spent on child
mental health (14% less than adults).
A broader range of options for intervention
is required if schools are committed to
exclusion as a rare last resort, and there
needs to be more of it for schools to
intervene early and support children preexclusion, as well as having wrap around
support for during and post exclusion. The
counselling workforce is currently 90%
White British, and because the demand on
services is too great, children are often told
that they are not ill enough to get support
(thereby reinforcing stigma). The system
of support itself is therefore exclusive. It is
also often overlooked that not all children
need counselling. In fact, for some
children revisiting trauma in counselling
sessions can be counter-productive and
what they need are interventions that give
them the tools to move forward effectively.

Is this schools’ problem?
The answer of course is that this is
society’s problem, but there’s little doubt
that schools can be part of the solution if
the issues can be pushed downstream and
addressed as early as possible. However,
if schools are only partly responsible then
the onus should not be solely on them

to balance the safeguarding of one child
against the safeguarding of many.
The ‘ecosystem of support’ around schools
needs to be a reality that consists not just of
families but also of expertise - for example
highly trained pastoral teams capable of
developing social and emotional learning
and building the sense of belonging
that could make such a difference. Dr
Dubicka has suggested that consistently
poor behaviour should lead to screening
of mental ill health as standard. Drawing
on Dr Firmin’s work around Contextual
Safeguarding, a school can develop
community links within its own context,
inviting local sports teams and community
groups to provide after school coaching
or activities so there is a cohesive sense of
joined up support around the young person.
Some of the changes needed require
funding, national policy and external
agencies, but some can be achieved by
the school making effective community
links and by providing effective systems of
pastoral support to run alongside behaviour
systems.
Good discipline requires that students learn
how to behave and are held accountable,
but they must also be supported in meeting
those behaviour expectations. In some
cases, schools also need support, in order to
avoid excluding students. But it isn’t always
the case that this support exists and there
lies the true problem.

FEATURE

5 TIPS

FOR PARENTS AND
CARERS SUPPORTING THEIR
CHILD’S LEARNING
Parents and carers often struggle with knowing the best way to support
their child’s learning and revision. In this article, Kate explains what
they can focus on to help their children make better progress.
By Kate Jones

...does exclusion
lead to crime, or is
it that if you engage
in criminal activity,
you’re more likely to
be excluded?
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s we head back to school,
parents, carers and families
will want to know how
they can best support their
child with their learning.
Often, despite being well intentioned,
parents can lack knowledge as to what the
effective and ineffective ways of learning
and studying are. Below are five evidenceinformed suggestions to share across
the wider school community to support
families supporting their child’s studying
at home.

1. Don’t panic about
forgetting
It can be very frustrating when content
from lessons is forgotten, for both the
teacher and student, but we have come
to learn and understand that ‘forgetting
is a friend of learning ’ (Bjork and Bjork).
Forgetting is an important and natural part
of the learning process and an awareness
of this can help us to revisit previous
content to interrupt and counteract
forgetting. However, parents aren’t often
aware of this and when their child forgets
information they have been taught in
school this can cause panic and alarm.

FEATURE

2. Re-reading, highlighting
and underlining are not
effective
Parents can become confused when their
child hasn’t performed as well as they
hoped for on a test or assessment because
they watched their child re-reading
for hours and saw all their beautifully
highlighted and underlined revision notes.
What went wrong?
Whilst any revision is better than no
revision, there are some strategies
research has shown to be more effective
than others. Re-reading, highlighting and
underlining are not deemed as the most
effective study strategies, despite being
very popular and widely used by students
(Dunlosky et al 2013). These methods
provide a false sense of confidence and an
illusion of knowing. If parents see their
child re-reading and highlighting their
notes they should advise them to stop
doing so and instead use more effective
study strategies instead.

Whilst we don’t need to share with
families in-depth knowledge of cognitive
psychology, some of the information about
how learning happens should be shared,
especially when it comes to forgetting.
Parents should be reassured that if their
child can’t recall something then they need
not worry and we can overcome this ( see
point 3 as to how this can be achieved).

...students revising in quiet environments
performed over 60% better in the final exam
in contrast to the students who listened to
music whilst studying
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3. Testing is
incredibly helpful

4. Avoid cramming
- space it out

Testing has many negative connotations
with stress and mental health implications
but retrieval practice (harnessing the
benefits of what is known as the ‘testing
effect’) is a very powerful and effective
teaching and learning strategy. Instead
of re-reading and highlighting, students
should be self-testing and quizzing to find
out what they can’t recall and where the
gaps are in their knowledge.

Some students might argue that they
learn best under pressure and at the last
minute, but this is not a good strategy for
anyone to adopt. There are many problems
with cramming, also known as ‘massed
practice’. Firstly, cramming shortly before
a test increases stress and pressure as
there is a lot to learn in a short amount
of time. Also, research consistently tells
us that spacing out learning is beneficial
and effective for long term learning and
recall. This basically means doing little and
often in contrast to large chunks at a time.
This does require being organised and
committed but it is very useful for families
at home to be aware of.

Parents can also actively support retrieval
practice. A great example of this is by
encouraging the use of flash cards, with
a question on one side and answer on
the other side. A parent, or any member
of the family, can ask the question on
the flashcard and check the answer on
the back. No prior subject knowledge is
required as the answers are provided to
give instant feedback. It is worth putting
correct answers in one pile and incorrect
or questions where answers couldn’t be
recalled in another pile to revisit. This
links in with point 1, forgetting happens
and that is part of learning. Retrieval
practice (unlike highlighting and rereading) shows clearly what information
and content can be recalled and where the
gaps are so revision can focus on that until
it does become recallable in the future,
with further retrieval practice.
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An actor, musician or athlete wouldn’t
prepare for a performance or sporting
event the night before. Instead they would
have a schedule and routine to follow
building up to a point. The same can and
should be applied to learning.

5. Turn the music off and
try to provide a calm, quiet
environment at home
Again, many students believe that
listening to music actually helps them
learn but does it really? Music can be very
motivating, especially when exercising but
what about when learning and revising?
There have been numerous research
studies carried out and the key findings
basically suggest; no. Learners shouldn’t
listen to music when studying (to the
disappointment and likely disagreement of
many students).
A research study (Perhman and Currie,
2014) found that students revising in
quiet environments performed over
60% better in the final exam in contrast
to the students who listened to music
whilst studying. That is a very significant
outcome. This is important as families
can aim to provide a quiet environment
for study and remove distractions, most
notably mobile phones.

FEATURE

REFLECTIONS OF A
LEARNER DRIVER
The way that driving instructors teach learners to drive can tell us a lot
about how we can focus and improve upon our own classroom teaching.
Here, Emma Cate takes us through the reasons why.
By Emma Cate Stokes

If parents see their child re-reading and highlighting
their notes they should advise them to stop doing so and
instead use more effective study strategies instead
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Even when I thought I was driving
independently I wasn’t alone.

I

am 33 years old and I am learning
to drive. Most people learn to drive
as soon as they turn 17. I never
did. The mere thought of sitting
behind the wheel filled me with
anxiety. Fast forward to my twenties,
living in central London with the tube at
my disposal and I just didn’t see the need.
However, moving down to the coast has
changed all of that. No tube, limited bus
service and hills everywhere you turn.
Now, I need to drive.
‘How hard could it be?’ I thought to
myself. I’m good at remembering things.
I am a successful teacher. I understand
how humans learn. Piece of cake.
How wrong I was.
Learning is hard. Really, really hard.

John Sweller’s research into how we
process and store information sheds more
light on this. Cognitive Load Theory is the
educational buzz-phrase of the moment
but for good reason. Our working memory
has limited capacity. There is only so
much it can take on at once. This was
particularly evident to me when I started
driving lessons.
Driving requires so many component parts
to come together. Checking of mirrors,
potential hazards, gear changes, and speed
changes are just a few. When you first start
driving, trying to keep on top of all of that
and concentrate on the road itself not only
feels impossible to manage, it is impossible
to manage. So what does a good driving
instructor do? Well, just like any good
teacher, instructors reduce the cognitive
load of learners so they can retain key
information.
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What has been increasingly apparent to
me as a teacher is driving is a skill but
with a knowledge set that underpins
it. You have to have knowledge of the
fundamentals of driving to be able to
master the skills. In order to make the car
go forward you’ve got to understand what
a biting point is. The same can be said in
the classroom. A student can’t use relative
clauses proficiently in their own writing
until they have a good understanding of
what a relative clause actually is and how
it works.
But, much like in the classroom, with all
the knowledge in the world it is essential
that driving skills are practised and
developed. Reading theory books and
understanding why is one thing but the
act of doing is quite another. All too often
I have watched my driving instructor
navigate a complex situation and thought,
@hwrk_magazine

‘That’s easy! I can do that. Let me have a
go!’, only to realise that the reality is much
trickier.
It is the same in the classroom. When
writing, we can give our students all of the
WAGOLLs and explanations in the world
but we must also ensure we are giving
them opportunities for deliberate practice
so that key knowledge can be harnessed in
order for skills to develop. Driving forces
you to take the wheel. You are making
key decisions based on the knowledge
you have accumulated. This is true of skill
development for our pupils. (WAGOLL
stands for ‘what a good one looks like’.)
Driving instructors start with the basics
and only the basics. They take the
knowledge you have and use it to teach a
new skill slowly. They don’t start your first
lesson on the M25. When teaching we
should ensure we are doing the same, and
HWRKMAGAZINE.CO.UK

think about how we can reduce cognitive
load for our students. We should ensure
we are reducing all of the unnecessary
bits (intrinsic load) and distractions
(extraneous load) from our teaching. This
allows for the essential information to
be more easily retained by our students
(germane load).
Of course the issue is that the checking of
mirrors, potential hazards, gear changes
etc are all essential. They all need to be
embedded if you’re going to become a
competent driver. How does that happen?
It is something I have been observing
during my own learning.
In my first lesson I was on a deserted
20mph road on a housing estate. My
instructor had control of the brakes. I
was focused on moving the car forward.
I drove 50 meters or so before pulling
over. I paused. We discussed what had just

happened. I repeated until the step was
embedded.
Over the course of the next few lessons
as my knowledge base increased I was
slowly introduced to more modelling and
explanation before putting it into practise
myself. Left hand turns, increases in speed,
clutch control were slowly dripped in one
by one.
Technically, I was driving from the very
first lesson. The aim was to ensure that my
working memory could cope. Both the
knowledge and skills were broken down
and introduced gradually in order for
me to learn effectively. This is key in the
classroom. We build upon prior knowledge
and skills. I use the I/We/You model (I do
it first, We do it together, You do it on your
own) with my students to facilitate this
and a similar method is used in driving
instruction.
S E P T E M B E R 2 0 2 1 // H W R K M AG A Z I N E // 2 1

My instructor is the expert and I am
the novice. I learn from them through
modelling, me having a go whilst they are
instructing me and independent practice.
That’s not to say it has been perfect. Quite
the opposite! Learning isn’t easy.
What has really stood out to me is that my
learning and embedding isn’t linear. I can
have an excellent lesson where it appears
I have made lots of progress and the very
next lesson it seems like I have gone back
to square one. I have seen the same thing
taking place in the classroom. Learning
has ebbs and ﬂows.

But as all good teachers are, my
instructor has been key to ensuring
my long term progression. When I
make mistakes my instructor keeps me
focussed and talks through what went
wrong and what needs to happen for it to
be right, just like the immediate one-toone interventions we make on a daily
basis in the classroom. When I nearly
pulled out in front of another car my
instructor immediately hit their brakes.
Even when I thought I was driving
independently I wasn’t alone. This is the
message I want to make sure I always
convey to the students in my class.

As teachers it is our responsibility to
ensure we make reactive adjustments
through regular formative assessment.
When our students are excelling, make
sure we let them know and when they are
struggling we need to step in. When are
they forgetting to check their mirrors or
pulling out in front of another car? When
do we let them drive and when do we
apply our brakes? When do we progress
them on to parallel parking and when do
we focus on embedding left hand turns?
Learning is hard. We need to make it as
easy as possible for our students.

FEATURE

DO WE REALLY NEED A SHAKE-UP
OF INITIAL TEACHER TRAINING?
In this article, Clive Hill explains the case for ITT reform, despite the
understandable opposition to it from stakeholders across the education sector.
By Clive Hill

Rushing to put this
consultation into action
is ill-advised; sustainable
transformation is measured
and takes time.

E

ducation has been a politicalfootball for far too long, so it is
good to see that consultations
are being made with
stakeholders from across the ITT
delivery sector. The ITT Market Review
takes into account the experiences of those
coming into the profession, going some
way to attempt to plug the haemorrhaging
retention figures seen within the first fiveyears of teaching.

Our working
memory has
limited capacity.
There is only so
much it can take
on at once. This
was particularly
evident to me when
I started driving
lessons
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ITT providers have a critical role to play in
this. Honest and thorough conversations
need to be had to ensure that we maintain
the independence of academia within
the educational sector, while ITT is
simultaneously informed by those at the
‘chalkface’ who mentor trainees and Early
Career Teachers, tempering the ideals of
academia against the anvil of classroom
teaching.
@hwrk_magazine
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Classroom teachers need to have this
discourse with our university partners. We
require academic rigour to maintain our
professional status, in a career that is centred
on us as teachers, being ambassadors for
academia, to the next generation.
But the DfE also needs to listen to the entire
sector before rushing in head-first. If we are
looking to the ITT Core Content Framework
to be the far-reaching historic shake-up of
teacher-training that it has the potential to
be, then it must be done in a manner that
does not disrupt the influx of teachers into
the profession.
Proceeding at pace will likely create gaps in
ITT provision, jeopardising the stability of
the sector, which will detrimentally impact
schools and consequently the education of
children across the country. We must avoid
this.

The importance of the ITT
Core Content Framework
Reading the ITT Core Content
Framework it is clear that both
University, Independent, and Schoolbased ITT providers have been at the
centre of the consultation. As someone
that benefitted from one of the trials of
funding for a school-based mentor and
extra PPA-time that fed into the offer
now available for ECTs, I see the benefits
for the extra entitlement of a structured
package of support for future teachers.
After all, it takes new teachers a lot more
time to plan, asses and do everything
else, compared to more seasoned staff.
The pressure caused by this is a major
reason why many of them leave so early
in their careers.
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The ITT market itself draws upon both
recent graduates and career-changers,
with routes being varied enough to
meet the training needs of all interested
parties – this is key to understanding why
accreditation and reputation factor into
the reasoning behind trainees selecting
different pathways.
For context, I trained with Teach First in
2017; coming through their undergraduate
“Leadership Development Programme”,
and the first cohort to be working toward a
PGDE alongside QTS. I didn’t fit the usual
model of recruit for the undergraduate
programmes, because I was a careerchanger, but not from a graduate-career.
Teach First partners with ITT university
departments to deliver their content,
with experienced classroom practitioners
working as “Development Leads” working
alongside both university and school-based
colleagues to deliver the PGDE content
and mentoring of trainees and ECTs.
It makes complete sense to have the
Early Career Framework and ITT Core
Content Framework mirror one another,
as they are pegged to run in partnership
with each other. It is refreshing to see the
recommendation of a “full bibliography…
to support [their] critical engagement with
research”.
This is not to say the profession should
favour a ‘traditional’ or ‘progressive’
pedagogical approach, because context
is key – all teachers should ideally
be versed in the research supporting
approaches across the spectrum, because
ITT providers will be training teachers
to work across varied school-settings. It
is important, therefore, for the traineeteacher to use this research to critically
inform and develop them as professionals,
in order to find what works well for
themselves and their students, in their
own given context.
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There is much to say about just how
research-informed we as teachers are,
compared to even four-years ago, with
many now having access to the original
papers and engagement being much
higher for quality CPD after ITT. CPD
programmes within schools have often
been haphazard, lacking subject specificity,
and plagued with broad-scope generalisms
that need to be implemented immediately,
without consideration of the need for time
to do so and without reflection on the
efficacy of the initiatives.
I’m now at the stage of my teaching career
where many teachers leave the profession,
and one thing that networking with my
peers informs is a disparity in the quality
of mentoring and CPD experience for
those of us in our early careers. Mentoring
is not always a voluntary role within a
school, and many see this as an additional
burden to their workloads. Preparation
for such a crucial role in the teaching
journey is all too often unsupported by
high-quality training for the mentors
themselves; selected for either their
classroom-experience, or, unwisely, for
their own time-based proximity to the
process themselves – something that
has the potential to rob the new trainee
of the experience of a seasoned-veteran
of the classroom. The extra time given
to mentors, under the new framework,
should help remedy this problem.

So, why are ITT
providers so concerned
about the shake-up?
The most contentious issue seems to
be the recommendation from those
consulting that ITT providers prove
capacity to deliver high-quality ITT
through a re-accreditation process. This
is not unusual for independent training
providers in other sectors, but is new to
the education sector. With teacher-training

moving from the traditional teachertraining colleges to the present-day with
SCITTs, independent providers, and
universities it is important that trainees
are able to make informed decisions
regarding their routes into teaching.
However, I can also understand the
professional-unease at the apparent lack
of subject specificity, where pedagogical
content knowledge is crucial. Additionally,
the independence of university ITT staff,
whose experience and expertise is highly
valuable, is similarly under threat. Finally,
the pace at which this is being driven
through is a matter that needs to be
considered very carefully. Rushing to put
this consultation into action is ill-advised;
sustainable transformation is measured
and takes time. Debate needs to be had,
listened to and must actually inform
decisions, rather than being a token
gesture.

PEDAGOGY
30. The Power Of
Preparing Your
Explanations

How preparing your
explanations in advance
saves you time and increases
your effectiveness

More so, it takes the positive-engagement
of all those concerned to create the change
that may be needed. Doing so without
this risks the loss of established ITT
providers and mentors; having an adverse
affect on recruitment and retention, and
compounding the challenges already faced
by the profession.

35. Generative
Retrieval In English

Strategies to allow for more
complex and meaningful
recall in the English
classroom

The one thing everyone involved in
teaching agrees on though, is that the
most important stakeholders in our sector
are the students and the communities we
serve. All of the decisions made about ITT
reform should reflect that.

We require academic
rigour to maintain our
professional status
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In the department meeting,
time could be set aside for
colleagues to demonstrate
how they intend to explain
this process, reflect on
each other’s pitch and give
constructive feedback.

THE POWER OF PREPARING
OUR EXPLANATIONS
Effective teaching requires clear explanations. But clear
explanations don’t always come naturally. In this article,
Michael Chiles shares strategies to help improve your
explanations, so that learning becomes a much easier
process for your students.
By Michael Chiles

Albert Einstein once said, “if
you can’t explain it simply, you
don’t understand it well enough”.
Reflecting on your own
classroom practice, I’m sure we
have all been there when we
have just finished delivering
our explanation to the class
and one pupil puts their hand
up, “I don’t get it!” On the flip
side, there will be times when
pupils have that lightbulb
moment and exclaim, “Oh, I
get it now!”
Our classrooms are diverse and
ever changing environments
underpinned by the multitude
of events occurring throughout
a typical school day. The
difference between whether
a pupil ‘gets it’ or ‘doesn’t
get it’ will depend on our
explanation. When we explain,
we do so to enable pupils to
acquire new knowledge and
skills. Ultimately, it is a core
principle part of our role as a
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teacher. Therefore, it is vital
we spend time as a profession
practicing how to craft our
explanations.
I believe the power of
explanations will depend
on three core principles how we set up our arena
(the classroom), the time
we spend on preparing our
pitch, and how we deliver our
explanations. In this article,
I briefly explore the key
ingredients to preparing our
explanations that will help in
mastering this key pedagogical
principle.
In 1991, Ball indicated,
‘Teachers cannot help children
learn things they themselves
do not understand.’ Research
indicates a strong relationship
between teacher subject
knowledge and pupil
outcomes. Reflecting on
my own teaching practice,

I remember in the early
few years not always being
prepared for a lesson. I would
have a quick skim over the
Powerpoint the night before
and be like no problem
teaching that. This would
often be the case when I
was delivering a lesson that
I hadn’t planned myself and
I was using someone else’s
presentation within the
department. Inevitably, this
created problems whenever
I was delivering the lesson
because I wasn’t prepared for
that tricky question, I didn’t
always have the confidence
or the conviction in my
explanation. So, it would
lead to pupils finding the
subsequent tasks difficult to
complete. I would then be left
frantically running around the
room trying to answer each
individual question so that
the pupils could complete the
task.
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The Sutton Trust indicated
in their review of ‘what
makes great teaching’ that
pedagogical content knowledge
was a significant component.
‘The most effective teachers
have deep knowledge of the
subjects they teach, and when
teachers’ knowledge falls below
a certain level it is a significant
impediment to students’ learning.’
Therefore, preparing our
explanations before delivering
is an important component to
ensuring we deliver them with
precision to impart knowledge
that enables learning to take
place.

In the department meeting,
time could be set aside for
colleagues to demonstrate how
they intend to explain this
process, reflect on each other’s
pitch and give constructive
feedback. Not only does
this provide teachers time
to perfect the craft of their
explanation, it also allows time
to consider any misconceptions
that pupil’s might have and
how this can be dispelled.
Using time in departments to
work on your explanation also
provides an opportunity to see
how other colleagues intend to
approach their explanation.

In order to do this, we need
to have a clear understanding
of the curriculums we are
delivering. Take time to work
collaboratively with colleagues
and practice delivering your
explanations. Subject leaders
can use department time to
enable colleagues to present
an example of how they intend
to deliver their explanation for
a lesson the following week.
For example, in Geography
we might be teaching how
longshore drift influences the
morphology of a beach. This is
a complex series of processes
that occur to change the shape
of beaches.

The final stage in the
preparation of our pitch is the
level of demand we apply to
the content with our intending
to deliver. Mary Myatt has
passionately talked about the
importance of teaching content
that is ‘above their pay grade’.
All too often pupils will ‘switch
off ’ if the work isn’t challenging
enough for them. From a
Geography perspective a classic
example is teaching map skills
to Year 7 pupils in the first
few weeks of September. Most
pupils will have done some
form of map skills at primary
school and dedicated a whole
half term on different map

skills won’t create the awe
and wonder we want pupils to
get from studying Geography.
Integrating the map skills with
other aspects of the subject
would bring something new
and create a challenge for
pupils right from the beginning
of their Key Stage 3 studies.
The first step to creating
challenging lessons that
activates deep level thinking
is to consider what we are
going to teach, why we are
starting with this, and how
we can create rigorous and
challenging lessons. This is
where curriculum planning is a
core element to preparing our
explanations.
Ultimately, when we pitch up
our explanations we create a
culture of high aspirations. We
want our pupils to believe that
learning should be challenging
and that a healthy struggle is
necessary for learning. To get
this right, we need to take time
to prepare our explanations
by knowing our subject inside
and out, work collaboratively
with colleagues to find the
best approach to teaching core
concepts and processes, and
pitch up to create a challenging
learning environment.

THREE STRATEGIES FOR
GENERATIVE RETRIEVAL IN
THE ENGLISH CLASSROOM
Retrieval of information can take many forms, some more
effective than others. In this article, Andrew Atherton takes
us through his methods for making retrieval generative,
building students’ capacity for retaining complex and
challenging information, avoiding the limitations caused by
the focus on retaining simpler facts.

I believe the power of explanations will depend on
three core principles - how we set up our arena (the
classroom), the time we spend on preparing our
pitch, and how we deliver our explanations.
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The last several years has witnessed an explosion in the
interest in retrieval practice within classrooms, and
for good reason. With an incredibly robust evidence
base dating back to at least the 1880s and Hermann
Ebbinghaus’ forgetting curve, to more recent work
by Bjork and Bjork on desirable difficulties (2014) as
well as featuring in the almost as popular Rosenshine’s
‘Principles of Effective Instruction’, retrieval practice is
now a routine part of many lessons.

1. CONNECT IT AND LINK IT
The basic premise of both of these strategies
is to offer students the opportunity to connect
often disparate words together, but it is endlessly
variable. You might, for example, simply present
the class with three words, maybe from the same
text but even better from different texts, and ask
them to think of as many ways as possible that
they can be connected. This could then lead into

However, as with most, if not all aspects of teaching,
what matters most is the way in which the strategy is
enacted on a day-to-day basis. A recent EEF study on
retrieval practice, for example, found that the impact in
the classroom was perhaps not as effective as one might
have hoped or assumed.

Dull

Examining this outcome in a 2019 article, Professor
Robert Coe suggested this discrepancy between
aspiration and practicality could be traced to the way
in which retrieval practice might be embedded into
lessons. It might be, Coe suggests, that teachers are
generating retrieval based purely on factual recall
(which is often easier and less time consuming) rather
than requiring students to interrogate the information
they are recalling, or perhaps even that the chosen
questions lack challenge.
Coe’s post issues a timely reminder that an aspect of
retrieval that ought not to be overlooked is its capacity
for more generative thinking. But, what might this look
like in the classroom?

Here, then, are three practical strategies for making
retrieval more generative within the study of English.
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Enemy of
education

Presentation

Bored
examiners

Gobbets

Christmas
tree

Flavour

Pick any three
words.
Explain how
they connect.

LINK IT!

‘Cutting edge’

There is certainly nothing wrong with this. Knowing
such information and being able to quickly recall key
quotations is crucial.

It’s also probably fair to say that these kinds of
exercises don’t necessarily characterise the kind of
affective, connective, synoptic thinking that typically
characterises the study of English.

Charm

a really rich discussion in which you explore
with the class the different connections they
were able to create, as well as the justifications
for how the different words or images connect
together. Or, you might present a whole list of
words and ask students to select any three and
again to think of as many connections between
them as possible.

Taking this underpinning idea, “Link It” asks students to create a chain, where each block, containing
a quotation from a studied text, connects to the ones before and after it in some manner.

In my own subject of English, one model of retrieval
practice might be gap-fill exercises where students need
to learn and recall missing words for key quotations or
information relating to context.

However, if this kind of retrieval is the only type being
used routinely, then this is likely what Coe had in mind
when he considered the potential limitations of the way
in which retrieval practice might be enacted.

PEDAGOGY
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Create a chain by filling in
the boxes.

‘Marilyn’

It might be, Coe suggests,
that teachers are generating
retrieval based purely
on factual recall (which
is often easier and less
time consuming) rather
than requiring students to
interrogate the information
they are recalling.
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The justification for the connection can be anything the student can imagine, perhaps thematic or
stylistic, but it must be a quotation from the text and they must be able to explain how it connects.

3. THINKING WITH
WHAT HOW WHY

In order to add complexity, you could pre-fill some of the blocks, constraining the choices students
have at their disposal as now they need to think of a quotation that connects in some way to the one
you have supplied. As well as being great fun, the benefit to both of these is that students are thinking
about images or words in entirely new and not previously considered contexts, making the retrieval
more effortful as well as potentially illuminating new connections, either stylistic or thematic.

Increasingly popular, “What
How Why” is an alternative to
PEE that prompts students to
think about what the text or
author might be doing, how
they are doing it, and why
they are doing it in that way.
However, as well as offering a

It also provides a great opportunity for really rich discussion, where students are asked to explain how
and why they connected in the way that they did, helping students to rehearse ideas and exposing
others to new ways of thinking about the text.

2. WHAT IS YOUR
FAVOURITE
WORD?
This is a great strategy
that offers students lots of
opportunity to revisit and
rehearse ideas within a studied
text and takes next to no time
for the teacher to prepare.
It begins with you asking
your students to write down
their favourite word or image
from a specified text. They
can pick any word or image
and will be expected to justify
their choice in whatever
manner seems interesting
to them. It’s completely low
stakes and upholding that
favourite maxim of the English
classroom: there’s no right
answer.
This also requires some initial
retrieval since they need to
retrieve from memory, without
notes, a favourite word or
image. Once students have had
enough time to do this, there

PEDAGOGY

in association with

is then any number of directions
you could take the activity, all
of which require students to
connect their initial choice to
another word or image in new
and interesting ways.
For instance, we could ask two
students for their words and ask
a third student to connect them
in some way or for all to write
down a possible connection. The
third student in this scenario is
doing a lot of cognitive heavy
lifting by being asked to consider
a connection between what is
likely to be two disparate words
or images from within the text.
It is likely the two words may
not have been considered next
to each other before and so by
thinking about them in this new,
realigned context the student is
able to reframe their previous
conception of the image.
The alternative, of course, is
that the two words are already
naturally connected, but this
is good too as it allows further
rehearsal of familiar lines of
argument.

way to write about texts, it also
provides a series of conceptual
prompts or scaffolds to help
students think about the given
text.

potentially risk conflating it with
a single paragraph of writing
(like PEE) rather than a series
of questions to explain students
generate ideas.

Indeed, one could argue that
What, How, Why is most
effective when seen as a
thinking tool first and a writing
tool second, otherwise we

In order to embed this shift from
writing first to thinking first,
we can use the basic structure
of What, How, Why as a form of
generative retrieval.

Another variation might be to
gather four or five favourite
images and then ask everyone
to write a short analysis that
explains the ways in which they
connect. This is a great way to
maximise what Doug Lemov
labels ratio (the number of
students thinking hard at any
given time), since everyone is
required to do the writing.
You could then transition this
into an opportunity for live
modelling (where you do it
too and verbalise your thought
process) or live marking (where
you offer in-the-moment
feedback on a couple of the
examples students have just
produced).
Equally, you could ask two
students for their words and ask
everyone to write down all the
ways they could connect those
two words, again shifting into
the potential for live modelling
or marking.

...explore with the class the different connections they
were able to create, as well as the justifications for how
the different words or images connect together.
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We might do this as simply as
asking students to jot down
from memory ideas about a
given text, scaffolded around
what, how and why questions.
This might be in bullet point
form, given it’s the retrieval
of ideas that matters most, or
indeed as a more extended
written activity. It might you
supply several possible ‘what’
or ‘why’ options and then ask
students to offer possible ideas
as to ‘how’ the writer achieves
this or even ask students to
debate which of the ‘what’ or

‘why’ options seem to them most
compelling.
You could also, in the fashion
of the elaborative-interrogate,
use these prompts as a way in
which to scaffold peer discussion
where students ask each other
questions about a given text or
image based around a series of
‘how’ or ‘why’ questions.
All of this could then lead
into more extended writing
opportunities, again using the
prompts to cue student thinking,

but in and of itself it offers lots of
opportunity for a more generative
kind of retrieval, embedding the
language of what, how and why
into classroom discourse.

EXPAND YOUR MIND ONE SUBJECT AT A TIME

In all of these examples, and there
are of course many, many other
examples we might have explored,
retrieval is being thought of as
an activity that not only activates
previously studied information,
but does so in such a way as to
prioritise and promote connective
and generative thinking both
across and within texts.

44. How I Would
Teach… Gas Tests
Lesson ideas for
teaching Gas Tests in
Chemistry and the
thinking behind them

48. How I Would
Teach… Fractions

Lesson ideas for
teaching Fractions in
Primary Maths and the
thinking behind them

...gather four or five
favourite images and
then ask everyone to
write a short analysis
that explains the ways
in which they connect.
This is a great way to
maximise what Doug
Lemov labels ratio (the
number of students
thinking hard at any
given time)
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How I would TeacH…

...the problem here is that
when we describe (or
demonstrate) the test,
there are too many steps
for a student to take in at
once.

Gas TesTs

Here, Adam Boxer explains his teaching
methods and thought processes as he
teaches students the topic of Gas Tests
in Chemistry.
By Adam Boxer

Gas tests are not exactly the most exciting area of Chemistry
to teach. For the non-specialist: there are lots of different
gases. Generally, we can’t really see them or sense them directly, so
we do special tests to figure out what they are. We normally teach
the tests for four gases: carbon dioxide, hydrogen, oxygen and
chlorine and even though it’s often thought of as an “easy” topic,
students tend to make a lot of errors.
The errors normally fall into four camps:
1. Clean forgetting them
2. Muddling them up (i.e. doing the hydrogen test for oxygen)
3. Getting the steps wrong
4. Not using the correct framework of “test

result

conclusion”

As with anything, I always start by preparing Core Questions.
This allows me to be hyper specific about what I am going to be
teaching as well as provide students with a tool to furnish and
bolster their long-term memory. In this article, we will only look at
two tests; for hydrogen and oxygen:
What is the test for carbon dioxide?

Bubble the gas through limewater

What is a positive result for carbon dioxide?

Turns limewater cloudy

What is the test for hydrogen?

Put a lit splint in the gas

What is a positive result for hydrogen?

A squeaky pop
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Eventually I will put all the gas
tests in a table with headings
gas/test/positive result. This
helps me meet problems 1
and 2 above, as I will use both
the Core Questions and the
table as resources for retrieval
practice, hopefully helping
students to remember the
tests as well as the distinctions
between them.
Ordinarily, we show
students the gas tests as a
demonstration. This serves to
render an abstract idea quite
concrete: they can see and
hear the results for themselves,
aiding and adding to their
understanding.
There is, however, a problem
here which relates directly to
point 3 above. In order to test
for the gases, we first need to
produce them. Taking carbon
dioxide as a first case, we
normally add some calcium
carbonate to some acid in
one test tube and bubble the
gas evolved into limewater in
another test tube. Frustratingly,
students then describe the test
in terms like:
Add the calcium carbonate to the
limewater…
Add the carbon dioxide to the
acid…

CHEMISTRY

To circumvent this problem, I
use my trusty mini-whiteboards
(MWBs). But instead of giving
them to students to write on, I
use them as temporary written
supports by holding them
in clamp stands. It’s a little
difficult to describe in writing
what I do, so I have included a
diagram below as well to give
you a better idea as you follow
the script below:
Ok, so in this boiling tube I
have some hydrochloric acid. I
am going to add some calcium
carbonate to it and there
will be a chemical reaction
[writes “calcium carbonate +
hydrochloric acid
“ on the MWB and holds it
up]. Who can tell me what the
products of this reaction are…
Andy? Good! Calcium chloride,
carbon dioxide and water. I’m
going to add those to my MWB
and attach it here so you can
clearly see it.
When I do this reaction, a gas is
produced [adds a small amount
of calcium carbonate to the open
boiling tube]. Looking at it, how
can I tell a gas is produced?…
Simone? Yep, it’s bubbling. That’s
the gas. Here’s a difficult question
though. Can I tell what gas it is
by looking at it?… that’s right,
I can’t because it’s just a see-

through gas. It could be anything!
Now we all know that it’s carbon
dioxide, but we can’t tell that just
by looking at it. Instead, we need
to do a test on it.

I follow a similar procedure for the production and testing
of hydrogen: explain, show, use MWB supports, check for
understanding.
Following this, students are ready for independent practice,
and among more straightforward ones, I will ask questions
like:

What I’m going to do is put a
bung on the boiling tube that lets
the gas move out the boiling tube
and into this orange tube [uses
physical gesture to show how the
gas moves through the tube]. I’m
then going to dunk that orange
tube into this second boiling tube
which has another solution in
it. This one is called limewater
[writes limewater on the MWB
and attaches it].

• What are the differences and similarities between testing for
carbon dioxide and testing for hydrogen?
• A student says to test for carbon dioxide, you add calcium
carbonate to limewater. Explain why the student is wrong.
• A student wants to test for carbon dioxide and mixes calcium
oxide with hydrochloric acid. Explain why this would not
work.
• In the limewater test we did, where is the calcium chloride at
the end of the reaction?

So again, the gas will be
produced here, move through
here, and then bubbled through
here. It’s really important to note
the different steps. Over here,
we PRODUCE the gas, and here
we TEST for it [adds to MWBs].
Let’s see what happens…
We then run the test, and I
have a ready-made diagram
like the one below (minus the
clamp stands). To check for
understanding, I remove all
labels from it and ask students
the names of the various
substances and pieces of
equipment, as well as what is
happening at each point.

• Where is the water at the end of the reaction?
• Where is the carbon dioxide at the end of the reaction?
• A student is asked:
Describe how you can test for hydrogen
And answers:
Use the squeaky pop test
Explain why the student’s answer is not good enough.
• Complete the table below:
Gas test

Conclusion

Squeaky pop
Limewater does not change

The acid turns cloudy…

Carbon dioxide is not present

Bubble through
limewater

I imagine the problem here
is that when we describe
(or demonstrate) the test,
there are too many steps for
a student to take in at once.
We vocalise the steps, but that
vocalisation is ephemeral, it
vanishes as soon as it has been
spoken, and students cannot
hold all those steps in their
minds at once. Something
has to give, which results
in fragmented or confused
understanding.
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Result

Hydrogen is not present
These aren’t necessarily “exam questions,” but they do promote
deeper thought about the tests.
In sum, we are now much closer to our stated aim of having
students not only able to recall the gas tests accurately,
but to better understand the process that enable them, the
similarities and differences between them, and the correct
language to employ when describing them.
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MATHS

so wHere
To sTarT?

How I would TeacH…
FracTIons

Where you stand on this may differ
from concept to concept, but it’s crucial
that you consider what you’re doing
and why. When I teach adding and
subtracting fractions with the same
denominator, I prefer to kick off with
a problem such as ‘Tommy eats two
quarters of a chocolate bar and Seema
eats one quarter. What fraction of the
chocolate bar has been eaten?’ Starting
with a problem here means that what
was quite an abstract idea is now rooted
in a relatable context.

Here, Shannen Doherty explains her teaching
methods and thought processes as she teaches
students the topic of Fractions in Maths.
By Shannen Doherty

I love nothing more than
planning and teaching
fractions, so I am going to be taking
you through my thought process and
all the internal debates I have when
planning to teach the objective ‘add
and subtract fractions with the same
denominator’. On the surface this
objective may seem quite simple,
but there is an underlying depth
that must be exposed for our pupils
to have a real understanding of
operating with fractions.

I am in favour of getting the
misconceptions out there early on. I
will often say to my class ‘This is what
some of you might want to do and why
it isn’t right.’ and then show them the
misconception in action, and we’ll pick
apart the maths to reveal why it doesn’t
work. In this case, I will show them
something like 2/4+1/4=3/8. Then I
will draw this out (and they’ll be very
familiar with drawing out fractions
from all the work leading up to this
point) and the penny will drop when
they see that 3/8 is smaller than the two
fractions we were adding. Getting this
out in the open first thing will reduce
the number of children who make this
mistake and secure their understanding
further. Why wait for a mini plenary
when you can nip it in the bud early on?

First and foremost, this must be part of a
wider process in which you have already
mapped out how your fractions unit will
be sequenced. You need to know when
you’re teaching it and why it slots into
your curriculum at that moment. This
isn’t a one lesson job. I’d plan a sequence
of lessons where I make subtle tweaks as
we go along to ensure the children have a
rich experience and deep understanding.
Some of the internal debates I have when
planning:

• Do I introduce the concept with a problem and pull out the maths or start with
the maths and apply it to a problem?
• Do I teach the rule first or do I generate this with the children?
• Do I show the children the obvious misconception of adding the numerators and
denominators or do I wait for this to happen and then draw their attention to it?
• Do I start with bar models or circles?
• Do I show two fractions being added on one bar/circle or two bars/circles?
• Do I use one colour throughout or one colour per fraction?
• Do I start with bars/circles pre-filled in or do I expect the children to make the
representation and do the calculation?

Starting with a problem
here means that what was
quite an abstract idea is now
rooted in a relatable context.

• When do I add in a third addend?
• Do I teach adding and subtracting simultaneously or one after the other?
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The easy thing to do next would be
to tell the children ‘When we add
fractions with the same denominator,
the denominator remains the same.’
and give them a stream of calculations
where they will perform that very
thing. I have no issue with teaching
rules, but they must be accompanied by
representations that expose the deeper
structures. Rather than teach this as
a rule, I would generate this will the
class and use it as a stem sentence. The
children can repeat the sentence again
and again so it becomes ingrained in
their verbal explanations but doesn’t
become a meaningless crutch.
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I have the stem sentence
displayed on my maths wall
and slides as we go along and
will gradually remove it. The
stem sentence needs a visual
representation to go with it, so
I would use the same problem
that we started with and show
the children that when we
have two quarters and we add
another quarter, it becomes
three quarters because the unit
I am working with is a quarter.
There are so many
representations to choose
from, some better than others
and some easier to use than
others. Ultimately, you want
to give your pupils the best
journey through these models
to develop their understanding
as they go. Fractions are often
represented with circles
(usually cake and pizza!) but
this isn’t a user-friendly image.
You must consider what has
come before, which is why
sequencing and knowing a
unit of work’s journey is vital.
Children in my class will be
used to bar models from earlier
work so it makes sense to start
with bars. Then you might
want to move onto circles later
so they’ve been exposed to it,
but you can’t expect children
in Year 3 and 4 to accurately
split a circle into equal parts so

you’ll want to provide the circle
already split! Another useful
model to use is a number line.
Again, this is only helpful if the
class have a good understanding
of number lines. Showing how
a number line is split into
intervals of 1/5 and how you can
add fifths on the number line
would strengthen your pupils’
understanding of both fractions
and number lines.
When showing fractions being
added on bars, I use one bar
for each whole and different
colours. Colour can be an
incredibly powerful tool in the
classroom. Showing the children
a bar with 2/6 in blue and 3/6
in green means you can ask the
class ‘What fractions have been
added together here?’ and they
will be able to see it instantly. I
think colouring or drawing onto
the same bar makes sense so the
children get used to working
with the whole, and adding
another whole bar if the sum is
greater than one. This is where
I would tend to show a third
addend and highlight that the
process is the same regardless
of how many fractions you are
adding.
You want to keep the process
as simple as possible. When
I design tasks and questions,

I think about what I want the
children to learn. To start off, I
would give them a bar already
coloured in and simply ask them
to identify the calculation that
has been done. Then, I might
move onto the reverse by giving
them the calculation and asking
them to colour in the bar.
Something I picked up when
working with a teacher from
Shanghai was the idea of showing
the addition of the numerators
above the denominator to
reiterate that it’s only the
numerators being added. Then to
push the children’s thinking on
and remind them of prior work,
I would use part-whole models
and missing number questions,
rather than lots of the same style
of question.
And then once all of this has
been done… we move onto
subtracting like fractions! This
should be simpler because you’ve
already laid the groundwork with
addition. Stick to the same types
of representations but show the
process of shading the minuend
and crossing out the subtrahend.
The main message here is
regardless of how many complex
internal debates we have when
planning, we must keep it simple
for the children.

54. The Rise And Rise
Of Teacher Radio

...to push the children’s
thinking on and remind
them of prior work, I
would use part-whole
models and missing
number questions, rather
than lots of the same style
of question.
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Why are teacher radio
stations becoming so
popular?

56. Lessons Learnt
Teaching Science In
Prison

What teaching in prisons
can tell us about how we
teach some students in
school
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THE RISE AND RISE
OF TEACHER RADIO

The radio-style feels less
formal and it’s much easier
on the ear, more like
overhearing a conversation
rather than listening to a
polished speech.

Teacher radio has burst onto the edu-scene and it looks like it’s
here to stay. But why is it so popular? Andy McHugh gives his
thoughts...
By Andy McHugh

It’s early on Saturday morning and I’m
making breakfast in the kitchen. I used
to stick some music on, or listen to a
comedy podcast, while the kids watch
their cartoons in the living room. Radio
isn’t really my thing - too many adverts
and presenters trying to be cool. Now
though, I find myself tuning into teacher
radio shows. At this point, I know that
I’ve lost some of you.
Teachers? Presenting a radio show?
About teaching? ON A SATURDAY
MORNING???
I do wonder what prompted the recent
emergence of teacher radio. Was there
simply a niche that wasn’t being filled,
or were teachers crying out for more
ways to listen to and interact with their
favourite “edu-celebrities” (for want of a
better word). Either way, I don’t think it
matters.
It seems I’m not alone. Since its
inception in January 2021, Teacher Talk
Radio has made its way into the daily
lives of thousands of teachers. In fact, at
this point in time, Teacher Talk Radio
alone has had over 20,000 live listeners
and upwards of 150,000 downloads. I
sense this is only just the beginning.
The radio format is a tried and tested
one. Edu-podcasts are incredibly
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popular, but they lack the one thing that
radio is able to provide: live interaction.
Guests can call in or tweet to share their
experiences, ask and answer questions,
or just to air their opinions. The radiostyle feels less formal and it’s much
easier on the ear, more like overhearing
a conversation rather than listening to
a polished speech. It’s hard to maintain
focus on anything complex first thing on
a Saturday morning while I’m making
pancakes. I’m a huge fan of podcasts
and I absolutely love watching videos
on YouTube, but teacher-radio really has
added something else, something new.
To misquote a famous song: radio killed
the video star.
Teachers have consumed edu-media for
a long time, via blogs and more recently,
podcasts. In the last year though, the
live-audio format has enjoyed huge
success. Clubhouse, the self-styled
“Social Audio App”, has allowed
people to get together virtually for an
interactive audio experience. While
I do enjoy peeking into the different
“rooms” to hear what is going on, it can
feel a little like an exclusive club. They
all seem to know each other and I’m
just the outsider looking in. Teacher
radio feels just the opposite. When I
tune in, I feel like I’m in the staffroom,
listening to a friend, a mentor, or just
that entertaining teacher who captivates

everyone’s attention with their funny
anecdotes and flair for storytelling.
Most of the presenters themselves are
practising classroom teachers and this
lends a level of authority that other
media often lacks. It’s good to know
that when you’re being offered advice,
or when someone is telling you what
“it” is really like, that they are, in
fact, just like you. And not only that,
they’re in the trenches with you. They
too have lessons to plan for tomorrow
and their kids’ school uniform to iron.
They’re also trying to figure out how to
fit in marking mock papers, applying
for that promotion and how on earth
they’re going to get to their child’s
footy practice by 5pm. They. Are. You.
Listening to teacher radio might not
be something you’re interested in,
but give it a go anyway. I bet you’ll
feel part of it. You might even end up
getting involved. Either way, I’ll still be
listening.

To misquote a
famous song: radio
killed the video star.
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LESSONS LEARNT FROM
TEACHING SCIENCE IN PRISON
What can we learn from successful teaching in prison, where the
students are often those who didn’t engage well in school? The
pioneers of the Think Like A Scientist programme give their verdict
on what made the difference when they taught in prison.
By Phil Heron & Jamie Williams

Think Like A Scientist is a course
designed to improve critical thinking
and encourage independent thought
for people in prison. The programme,
the first of its kind in England, uses
short, impactful talks on science
topics to bring new information to
the class. Through dialogic teaching
methods and guided by a critical
thinking framework, the students
are taught to analyse and openly
discuss research and to connect with
the outside world through learning
about space missions, climate change,
natural hazards, the Universe,
the science of sleep, and artificial
intelligence.
Many of those who participated in
the programme have, historically, not
engaged well with formal education.
Based on our course feedback, we
outline below some practical advice
for teaching such students and
specifically for students who have no
confidence in either themselves and/
or in the education system.
To address this issue in our own
programme, we aimed to create a
classroom dynamic that is accessible,
inclusive, and relatable to students
from all backgrounds.
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Engaging Hard To
Reach Students
Education and employment have been
highlighted by the Ministry of Justice
as key points in reducing re-offending
rates. However, due to restrictive
prison environments (Rogers et al.,
2014), a lack of funding for prison
educational programs, and (most
importantly) the impact of prisoners’
previous struggles with traditional
classroom settings, teaching in prison
is a complex endeavour. As such,
educational needs are largely unmet
for those in custody (Geib et al.,
2011).
To overcome these obstacles, a key
component of Think Like A Scientist
is to align education to the needs of
students that are harder to reach,
rather than students adapting to the
pace and structure of an inflexible
education program.
As a result, the course acts as a
stepping-stone to more formal
education (e.g., GCSEs, A-Levels,
and undergraduate courses) through
increasing confidence in the student’s
abilities in the short and long-term.

Keep It Relatable
Critical Educational
Neuropsychological research
(Billington, 2017; Damasio, 2000)
has indicated how social, emotional,
and cultural factors impacting
disadvantaged students cannot be
separated from a student’s cognitive
ability to learn within formal
environments. Furthermore, research
into ‘Stereotype Threat’ (Steele and
Aronson, 1995; Pennington et al,
2016) suggests that students who
believe themselves not to ‘fit’ into
educational settings are more likely
to perform poorly or withdraw, due
to the impression they do not match
the profile of students who usually
succeed. This can be due to feelings
of stigma or ‘minority stress’ (Meyer,
1995; Parker, 1999), relating to race,
religion, disability, economic status,
sexuality, gender or other intersecting
cultural factors; stigma often felt to
be subtly reinforced in the language
and hierarchies used in classroom
settings.
A challenge here was to use relatable
cultural references and ‘Plain
Speak’ English when teaching, as
well as considering who and what
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was rewarded and prioritised in
interactions with students (Goodley
et al, 2017).
By visiting successful prison
education programs during the
development of Think Like A
Scientist, it was clear that learners
engaged best when the material
was relatable (e.g., classes related
to criminology and law). Although
some topics of our class are directly
applicable to daily life (e.g., sleep),
the majority of the course focuses
on how we think about a subject - a
process which is inherently relatable.
Think Like A Scientist teaches the
‘the scientific method’ - a framework
where we explore what we do not
know about a subject and discuss how
we can find out more.
For instance, each session starts with
us asking the group to list anything
related to the main topic (e.g., what
do we know about the solar system?).
From here we can understand the key
areas to focus on and ask how we can
find that out (e.g., Do we need to visit
Mars to check for life? Can we send
robots? What would they look like?
How would they work?).
By shifting the focus of the program
to be about how we think about a
subject rather than what we know,
the material becomes applicable to
everyone. Crucially, this creates an
open structure, rewarding exploration
and engagement over attainment,
suggested to be positive for all
learners’ self-esteem and progression
(Usten & Eryilmaz, 2018; Saloviita,
2020; Hornby, 2020)

...students who believe themselves not
to ‘fit’ into educational settings are more
likely to perform poorly or withdraw, due
to the impression they do not match the
profile of students who usually succeed.

HWRKMAGAZINE.CO.UK

S E P T E M B E R 2 0 2 1 // H W R K M AG A Z I N E // 57

EXPERIENCE
Make It Accessible
A key part of Think Like A Scientist
is that it is not taught in typical
classrooms - an arena where many
of our students have had previous
negative experiences. A common
place to hold the course is in the
library, which is not only sufficiently
neutral ground to engage difficult
to reach learners, but is also often
carpeted, to help with some sensory
issues.
Resources whilst teaching in prison
are scarce, and often the only
teaching aid available (apart from a
pen and paper) is language (which
turns out to be key). If the language
used was terminology heavy or uses
allegory, metaphor, or other forms
of figurative or culturally specific
language this will often be too
difficult to process for many students,
particularly those with learning
difficulties, whose literacy skills are
low, or whose experiences either
very different, or aren’t sufficiently
culturally rich to understand the
references made in explanations.

Ensure You Are
Inclusive
Although a certificate from a
university is offered on completion
of the course, there is no formal
assessment strategy linked to the
program. By breaking down the
barrier of grading, an environment
of open expression can begin to be
created and allow for more potential
students to engage. Through the
main focus of the course being on
how an individual’s mind works to
tackle a problem, we are able to tailor
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Wider Application?
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...this creates an open
structure, rewarding
exploration and
engagement over
attainment, suggested
to be positive for all
learners’ self-esteem
and progression.
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