Beyond Mnemonics
Teaching for mastery through PCK —
a GCSE Computer Science booster
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Alan Harrison, author of
“How to Teach Computer Science”

= Email alan@httcs.online
= \Website httcs.online, Twitter @MrAHarrisonCS
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About me

» Professional Development Lead for the NCCE

= CAS master teacher & community leader

» Content author for Craig'n'Dave’s SmartRevise platform
* Teacher and lecturer in Computing & CS.

» | wrote the books “How to Teach Computer Science”
and “How to Learn Computer Science” o Wibgn
in 2021 and 2022, see httcs.online o ey B
for more details. e e
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Introduction

Beyond Mnemonics — teaching for mastery through PCK — a GCSE
Computer Science booster

®= Do you feel you are teaching for “surface learning”? Are you using tricks
and schemes such as mnemonics to get them through the exams, and
would rather teach for mastery but don’t know how? Alan’s book “How
to Teach Computer Science” is all about the hinterland, the background
knowledge that illuminates the subject and helps you teach it with
confidence, and pedagogical content knowledge (PCK) — the “how to
teach” knowledge that helps you succeed. Alan will explain why this
“hinterland” is important and what PCK is and how to acquire it, and
how to use both for mastery learning.
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Some Mnemonics and other Aide Memoires

I love mnemonics, here are some favo»—"
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When Acronyms Go Bad
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S0 what’s wrong with Minemonics?

= A good supplement to a sound
understanding

= Can be especially good for
ordered lists e.g. the protocol
stack
(A Tree Is Large = Application,
Transport, Internet, Link)

= Aids short-term retention which
is useful to pass exams.

= But...
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Hattie Effect

Size 0.76

Source: J. Hattie (December 2017) visiblelez

visible-learning.org

Diagram: S. Waack (2018)
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Mnemonics rank above
* Peer-tutoring

* Group learning

* Highlighting

But below

* Deliberate practice
 Summarization

e Classroom Discussion.

https://visible-learning.org/hattie-

ranking-influences-effect-sizes-

learning-achievement/

HOW TO TEACH
COMPUTER
SCIENCE
Parable, practice

Tweet me at @MrAHarrisonCS. More at httcs.online. Slide 7


https://visible-learning.org/hattie-ranking-influences-effect-sizes-learning-achievement/
https://visible-learning.org/hattie-ranking-influences-effect-sizes-learning-achievement/
https://visible-learning.org/hattie-ranking-influences-effect-sizes-learning-achievement/

Before we go any further... your questions?

Scan QR code to open the Padlet.
Add a question you have about

computing pedagogy -

The link is...

padlet.com/MrAHarrison/questions- - #
emadag3drd4gadudplg
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The case for mnemonics

“How exactly do they help us
remember? They are simple;
they chunk down complex,
overloading or forgettable
knowledge and they make it
memorable, cheating the
limitations of our working
memories; they give us a way
of self-checking that we hays

and in the right order.” SEQ

joe-kirby.com/2016/12/17

jallys
remembered all the conteniie;3: UEN

Four Principles for Making
Memorable Mnemonics

1. Selection: Select knowledge that lends itself to be turned
into a mnemonic.

For example, serial information (like planets in order of
proximity to the sun) especially lends itself to acronym
mnemonics; so does numbered information (five pillars,
seven continents, twelve nerves, etc)

2. Cue: Use the fi s the ‘raw material’ for cues.

orable phrase that reduces the

¥ the mnemonic to the
to the mnemonic.

cmonics-making-the-forgettable-memorable
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Surprisingly Low Utility

A study by Dunlosky et al (2013
including Daniel Willingham of “Why

Don'’t Students Like School” fame)...

Showed that mnemonics fared badly
against techniques like retrieval
practice, interleaving and spaced
practice.
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Commonly used techniques, such as
underlining, rereading material, and using
mnemonic devices, were found to be of
surprisingly low utility. These
techniques were difficult to implement
properly and often resulted in inconsistent
gains in student performance.

Other learning techniques such as ..
practice tests and spreading study
sessions out over time were found to be of
high utility.

- Dunlosky et al 2013

psychologicalscience.org/publications/journals/
pspi/learning-techniques.html

_______.ane.Slide 10
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But whatever works, right?

Tricks like mnemonics also undermine key teaching strategies:

Metacognition aka “learning to learn” requires students to plan and
evaluate their own learning. Teachers can help by modelling their own
thought processes e.g. when live coding. Memory tricks “shortcut” around
these PIrocesses. Metacognition can add 7 months progress over a year (EEF link)

Encouraging Mastery

Tricks say “this stuff is too hard for you to understand”. Mnemonics might thus
be self-defeating, causing students to switch off from the subject.

Avoiding Misconceptions

Mnemonics allow for no nuance or ambiguity. There are several protocol
stack models, and all are valid, but A Tree Is Large fits only one., while
“Laptops Like this Language” is actually not true, CPUs process LLL but
laptops can run HLLs using many compilers or interpreters.
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https://educationendowmentfoundation.org.uk/education-evidence/teaching-learning-toolkit/metacognition-and-self-regulation

What to do instead?

First, nothing beats good teaching.

“memory is the residue of thought”

“ ° ° [ ] [ ]
and “understanding is remembering in ENUIRORGENT

disguise” — Willingham link r. .7
Know your subject well, including the . .: 5 el
“Tier 3” vocabulary, links across topics o @‘ “““““
and across the curriculum and the -:: Y
“Hinterland” so that your explanations L. Rk

are sound, rich and memorable.

Then teach it well, and teach for mastery
—l.e.remembering things long term.

Wait, what’s the Hinterland?

[ imeess; ]
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What is Hinterland?

The core is the central thread of the o o S

Qm errlngton.explalns ina blgg called Slgnpos.tmg ths
curriculum. Core is what must be Cunriculam can he dvided into “coren and -himeriand", where the
retained to pass exams.

hinterland is as important as the core and serves the purpose of:

* “Increasing depth: niche details about a particular area of study
that deepen and enrich the core.

Bllt the Hinter].and: e Increasing breath: wider surveys across the domain of any

curriculum area that help to locate any specific core element within

" puts the core in context 2 widerframe.”

Sherrington quotes from an earlier blog post by Christine Counsell
that explains why the hinterland is important:

- makeS the S'L'I.bj eCt memOIab].e “The core is like a residue — the things that stay, the things that can

be captured as proposition. Often, such things need to be

= 1s a vital property that makes committed to memory.

But if, in certain subjects, for the purposes of teaching, we reduce it

Curriculum Work as narra tjve to those propositions, we may make it harder to teach, and at

worst, we kill it.”

The original aim of this book was to assist computer science
teachers in sharing some of that hinterland with their students, in
order to enrich their studies, cement core knowledge in a wider
context, and

engender an appreciation for the subject

. w ey
that goes beyond what’s required to pass C n;g[f;gs
exams and, in many learners, excites a ”SS'ENF
lifelong love for the subject. (page 16 A

of the book and at httcs.online). ES3)
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Inside the book — Data “hinterland” example

Hand signals

We need to head over to France for an early binary code. Louis Braille injured an eye in his father's leather
workshop at the age of three, and the resulting infection caused him to go blind in both eyes by five. At age
ten he obtained a scholarship to the Paris Institute for Blind Children, which at the time used a system of
raised letters invented by Valentin Haly. The letter shapes we know and love are not distinct enough to be
easily discerned by touch, however, and Braille found Hauy's system hard to learn.

While there, Braille was shown a system of raised dots used by CRIERIRIS E| ﬁ H E| B EI i|
the military to communicate at night. He took this system and S | N S L ——
improved upon it, using just six dots to represent all the lettersof 2 ° ¢ d e [T g h 1 | K

he alphabet plus numbers and some punctuation symbols. Each e |°%|%% %e/ 2% /20| 30/ e 00|® |®
t'E'..’:'lp.El P P . .‘y" : o |lo [l |l o [l |0 |o [0 |0 oe
dot is raised or flat, and a blank space (effectively six flat dots) | m n o b a  r s t u v
separates words and sentences. In this way, the grid of six dots ol [ee|[eee,

could represent 2x2x2x2x2x2 = 2° or 64 different characters. Uy LWL

W X ¥y Z

Braille is therefore a binary code for representing text. If we order the dots, as Braille did, from 1 at the top
left, going down then right, finishing with 6 at the lower right, then each of the braille codes can just as easily
be written out as a sequence of bumps and flats. So “A” is bump-flat-flat-flat-flat-flat and “H" is bump-
bump-flat-flat-bump-flat. Replacing bump with 1 and flat with 0, we can write “A"” as 100000 and “H" as
110010. We can now write any text using just two digits, 0 and 1. Braille has created a binary code to
represent text, and electronic computers have not yet been invented.

HOW TO TEACH
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What is our Hinterland?

= History
— of computing itself
— 1n world events

* Impacts and Issues

ARPANET
MARCH 1972

— Pprivacy, security, health, environment,
ethics and culture

= Theory
— Computation & info theory
— Beyond the spec

= Futures

— VR, Al, ML, automation,
bioinformatics, quantum computing,
the singularity!
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Hinterland for improved delivery

Great Explanations
beat fancy resources hands down.

Good teachers must be good
communicators.

But to communicate well needs sound
subject knowledge.

Learning the hinterland helps you
teach the core.

ider artful  [—
In my pPGCE days | di cularly important a.rea

jons as a pa
explanations @ ¢ me a whi T
of my practice - T 1OOK I8 L L ias weight in

|anation is W o
that a good e):/"\)ta\ part of every teacher

. Adam Boxer

In his book Why don’t students like
school? Daniel T Willingham says stories
are treated as preferential information,

they help with retention. - Mark Enser
—— o

nambiguous,
randu Nevillel,

[but it is] very
hing outside

humour
in somet

he COU\d exp\a\\:\ aS h\gh Standard. -
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Hinterland in the classroom

= Bring the learning to life with a
S . Patriot missile rounding error
Story — as CO gnltlve SCle nce Shows y One of the most serious failﬁres of robust programming resulted in the deaths of

28 American soldiers in the First Gulf War. An Iraqi Scud missile - usually an easy

° intercept for the Patriot missile defence system - evaded US defences owing to poor
narratlves a.re me morable coding. The Patriot targeting computer attempted to calculate the time in tenths
of a second by multiplying the system clock by 0.1. However, binary cannot exactly
represent the decimal 0.1, so the computer makes an approximation, and the fewer

| Link the topic to Other topics bits you have to play with, the less accurate the approximation.
Asanaside, you can try this yourself - it makes for asuperb classroom discussion.

(Synoptic linkS) and to Other In the Python Shell, or in any Python online IDE (Integrated Development

Environment), just type 0.1 + 0.1 + 0.1 and watch your students’ eyes light up.

subjects (cross-curricular links) .

Python 3.8.2 (tags/v3.8.2:7b3abb%9, Feb 25 2020, 23
:03:10) [MSC v.1916 64 bit (AMD64)] on win32

Type "help”, "copyright”, "credits" or "license()"
for more informalion.

>>>0.1 + 0.1 + 0.4

0.30000000000000004

Figure 3.3: Decimals must be approximated in binary, leading to rounding errors.

The Patriot targeting computer used just 24 bits to represent 0.1, which meant

every calculation was out by 0.000000095 seconds. These errors were cumulative,

so after 100 hours of uptime the targeting clock was out by a third of a second. That

might not seem a lot, but a Scud missile can travel 600 metres in that time, so when

the targeting computer saw empty sky where a missile should be, it failed to launch,

and 28 souls perished in February 1991. HOW 1o 1, ey
SCCOMPui-‘,_?,';
st ENCE

. b
and pagmecice
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Question...

Is hinterland important to 3. both.
1. the teacher If we know our hinterland we can explain
2  the student the subject better, use a more narrative
3. both? style in our explanations, and add
' ' interest.

Answer with 1, 2 or 3 fingers now! ) ,
If we share the hinterland with our

students, we enrich their experience.
Narratives are "preferential information"
and more memorable than facts.

. smwemn]
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Question...

What problem might arise
through sharing of the
hinterland in the classroom?

Clutter.

Too much information can prevent the vital "core
being retained. Christine Counsell calls this
"clutter" :

in some subjects, reduction to the pure

propositions is vital and the last thing one wants
is contextual stuff. Even context can be clutter —
Christine Counsell

"

—

)

—

This is the "hinterland paradox" — we need to
ensure the hinterland enriches the core, makes it
memorable. Weave a narrative where every story
serves a purpose and doesn't distract.

HOW TO TEACH
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Back to Mnemonics — an example

This mnemonic helps students = Recall prior knowledge: place
remember the effect of binary value in maths and practice shifting
shifting: denary (decimal) numbers:

6

Lemon Meringue

3
1s Really Delicious _
‘ 3 6 0
Left = Multiply, Right = Divide *

However, using a trick obfuscates the

knowledge being taught and fails to = Link this to the new knowledge —

build on prior knowledge, that of binary shifts. Highlight similarities
place value in maths. Instead... i.e. place value.

6

[ imeess; ]
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Another Example

This trick helps learners remember * Recall prior knowledge: what does
that ROM is non-volatile memory volatile mean?

— Evaporates easily (Chemistry)
rOm, like rOn — Subject to rapid change

is nOn-volatile = “If ROM evaporated or changed it
would not be much use, would it? So
it can’t be volatile”

= “RAM changes all the time, like a
volatile person. When the power
turns off, its contents evaporate!”

However a shallow focus on the
words does nothing to improve

understanding, and the trick could
be misremembered (e.g.rOm is We have made connections across

vOlatile!). Instead... domains, which improves
understanding and retention.

. smwemn]
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Your turn!

Now pick one of these
(or your own) and suggest a

powerful learning episode Humans Like this Kin.g Midas
to create lastin Language, | Gained Ten
g Laptops Like this | Pounds

understanding,

Language
with no tricks...
Killers Must

The Crocodile It JOIE Go To Prison
Eats the Smaller |

Number: <

Boole Never
Ate Olives

BODMAS

HOW TO TEACH
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Language,

Laptops Like this
Language .

High-Lewvel Language

Aszsermbly Language

Machine Language

High-level and low-level refer to levels of
abstraction from the hardware. If you teach
abstraction well, you can link into this.

Even easier, make sure you use a diagram like this
< to explain the hierarchy of languages. Explain
that low means nearer to the hardware.

I also stand over a computer in the classroom and
declare I am at a high level and the computer is a
low level!

=
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My Ideas...

OOO

For the quantity multipliers,
explain there is nothing
special about Bytes or
Hertz, that the multipliers
kilo, mega etc. are common
to all SI units, and we
already know grams and
kilograms, metres and
kilometres...

Byte (B) Kilobyte Megabyte Gigabyte Terabyte Petabyte
(KB) (MB) (GB) (TB) (PB)

Hertz (Hz) Kilohertz Megahertz  Gigahertz Terahertz Petahertz
(kHz) (MHz) (GHz) (THz) (PHz)

Gram (g) Kilogram 100kg =1

(ka) tonne (t)
Watt (W) Kilowatt Megawatt Gigawatt Terawatt Petawatt
(kW) (MW) (GW) (TW) (PW)
Metre (m) Kilometre not in
(km) common

use

HOW TO TEACH
COMPUTER

Tweet me at @MrAHarrisonCS. More at httcs.online. Slide 24




My ideas

Ay 1

BIG small

AL 1

I wrote a whole blog about this at httcs.online

The Greater Than > and Less Than < symbols
are not accidental. They already tell you what
they mean by their shapes!

Link this to music, where the diminuendo and
crescendo symbols are used:

T —_— _—

7 < "_
)
r-

\
{
AN
N YN
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How to teach for deeper understanding

= Develop your subject knowledge
including

— Core
— Hinterland

= Develop your Pedagogical Content
Knowledge (PCK)

* Read the Big Book of Computing
Pedagogy -2

= Attend CPD from the NCCE

* Buy my book!

Lead with concepts

Support pupils in the acquisition of knowledge,
through the use of key concepts, terms, and
vocabulary, providing opportunities to build a
shared and consistent understanding. Glossaries,
concept maps, and displays, along with regular
recall and revision, can support this approach.

Unplug, unpack, repack

Teach new concepts by first unpacking complex
terms and ideas, exploring these ideas in
unplugged and familiar contexts, then repacking
this new understanding into the original
concept. This approach (semantic waves) can
help pupils develop a secure understanding of
complex concepts.

Create projects

Use project-based leaming activities to provide
pupils with the opportunity to apply and
consolidate their knowledge and understanding.
Design is an important, often overlooked
aspect of computing. Pupils can consider how
to develop an artefact for a particular user or
function, and evaluate it against a set of criteria.

Challenge misconceptions

Use formative questioning to uncover
misconceptions and adapt teaching to address
them as they occur. Awareness of common
misconceptions alongside discussion, concept
mapping, peer instruction, or simple quizzes can
help identify areas of confusion.

Structure lessons

Use supportive frameworks when planning
lessons, such as PRIMM (Predict, Run, Investigate,
Modify, Make) and Use-Modify-Create. These
frameworks are based on research and ensure
that differentiation can be built in at various
stages of the lesson.

Work together

Encourage collaboration, specifically using
pair programming and peer instruction,
and also structured group tasks. Working
together stimulates classroom dialogue,
articulation of concepts, and development
of shared understanding.

Model everything

Model processes or practices — everything
from debugging code to binary number
conversions — using technigues such as
worked examples and live coding. Modelling
is particularly beneficial to novices, providing
scaffolding that can be gradually taken away.

Add variety

Provide activities with different levels of direction,
scaffolding, and support that promote active
learning, ranging from highly structured to more
exploratory tasks. Adapting your instruction to
suit different objectives will help keep all pupils
engaged and encourage greater independence.

Make concrete

Bring abstract concepts to life with real-

world, contextual examples and a focus on
interdependencies with other curriculum
subjects. This can be achieved through the use
of unplugged activities, proposing analogies,
storytelling around concepts, and finding
examples of the concepts in pupils’ lives.

Read and explore code first

When teaching programming, focus first

on code ‘reading’ activities, before code
writing. With both block-based and text-based
programming, encourage pupils to review and
interpret blocks of code. Research has shown
that being able to read, trace, and explain code
augments pupils’ ability to write code.

Get hands-on

Use physical computing and making activities
that offer tactile and sensory experiences to
enhance leamning. Combining electronics and
programming with arts and crafts (especially
through exploratory projects) provides pupils
with a creative, engaging context to explore
and apply computing concepts.

Foster program
comprehension

Use a variety of activities to consolidate
knowledge and understanding of the
function and structure of programs, including
debugging, tracing, and Parson’s Problems.
Regular comprehension activities will help
secure understanding and build connections
with new knowledge.

Find out more about
our principles and
add some or all
to your personal
pedagogy toolkit.
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In conclusion

" Tricks like mnemonics are helpful in certain
circumstances but evidence is limited

= Over-reliance on mnemonics and similar memory aids
can limit understanding, cause misconceptions and
harm metacognition, so use them sparingly.

= More powerful techniques include storytelling, analogy
and good explanations, making connections within
and across schemas, and spaced retrieval.

* To use storytelling, analogy and cross-curricular links
effectively needs good core and hinterland knowledge.

https:/teagherhead.com/202Q/03/10/a r-the-learning-process-and-why-it-helps-to-have-one/comment-page-1/

* Jrecommend the Big Book of Computing ffdee'&agogy,
the Big Book of Computing Content, William Lau’s
book, Sue Sentance’s book, and...
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Your questions revisited

Let’s look again at the padlet.

ﬂ-

padlet.com/MrAHarrison/questions-

=]
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u
u

cccccccccccccccc
aaaaaaaaaaa

Tweet me at @MrAHarrisonCS. More at httcs.online. Slide 28



https://padlet.com/MrAHarrison/questions-em2ag3r4ga3u4plg
https://padlet.com/MrAHarrison/questions-em2ag3r4ga3u4plg

HTTCS

How to Teach Computer Science - the book

Hcogh}]% Ii?g; = That cover art explained!

= What to expect in it
SCIENCE ‘.’
Parable, practice - Sneak p IeVicuE
and pedagogy ? » The website httcsionline

'(;;g- (5‘ * Why I wrote the book
= BREAKING NEWS - the s. ) 30%

%\ g would you like to see i» " wAdh The @@
= ‘”A / "? ﬁﬂ@@@
= & \A_ % Jelhmeniocksiop.comm

Alan J. Harrison

)

HOW TO TEACH
COMPUTER
SCIENCE

uuuuuuuuuuuuuuu


https://httcs.online/

#HHTTCS - Cover Art:

= Top right is Persian scholar Al-Khwarizmi, =1
whose name gave us the word algorithm HOW TO TEACH

= Then Ada Lovelace, author of an algorithm COMPUTER
for Babbage’s Analytical Engine. SCIENCE

= Right is Tim Berners-Lee at CERN showing parable, practice
off the first ever website gnd pedagogy

= Lower left is Katie Bouman, astrophysicist ;:‘a vl
and computer at MIT whose Python code @Y @
created the first image of a black hole. : = @

= A woman relaxing in a self-driving car, / m JJ/
representing cutting-edge computing {0,5%\ ,
applications of the 21st century == \ ) 0

= A single line draws the whole image, % §

reducing the image to its essentials,
representing abstraction, a key theme of Alan J. Harriso
computing which runs throughout the book.
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Genuine Amazon reviews
HOW TO TEACH

Having been blown away by the first chapter of the book, it COM PUTER

would have been easy to write a review straight away - but |

held off until I'd got right to the end before committing my SCI ENCE

thoughts to paper. Alan's book somehow manages to cram in Parable, practice
enough content to cause me to refresh and rethink so much of and pedagogy
my KS3,4 & 5 teaching of the subject.

Examples bring facts to life, practical teaching strategies are \

explored, and complex issues are discussed in clear and f/( — @\ \
concise ways. In an option subject which will be dropped by » e-\“ga“d\ia“ V‘
75% of my students in Y9, it's really important to find ways to 5a““‘“aﬂzaef!\‘“a\.e“ce‘“\""\"“ \
keep interest and engagement high at a time that many kids a“wﬂ““i}e 200 cend® jgsﬂ‘“e“e;p“‘e‘ Sﬂ\/\ vard ,
1098 ©__ o0 NE T edtt 0 @ et T giwo®

are at their most cynical. This both gives me a chance of
acheiving this and go on to deliver better results for those
persist. As a new HoD - this feels essential.

My highlighter's almost run out!
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ond pedigegY s Tweet me at @MrAHarrisonCS. More at httcs.online. Slide 31
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Inside the Book 1 - GCSE Content
One chapter per typical GCSE CS topic =2

\

ltural capital such as

luding cu

1C 1NC

WW2
* The moon landings
Then goes on to discuss actionable pedagogy

Each chapter covers the “hinterland” of that
relevant to that topic.

* The “Babington plot”
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Sneak preview 2 - Programming

misconceptions

Misconception

Reality

Several lines of a program can be
simultaneously active, especially a set of
assignment statements

Programs are executed sequentially, top to bottom.
Only one line of code is executed at a time, and it is
not revisited (except through explicit control flow
changes, such as loops or branches)

The computer can deduce the intention of
the programmer from incomplete statements
such as

score + 1
if age >= 18

"come in"
else "not allowed"

Statements must be complete and syntactically
correct, so the examples given (assuming Python is
the teaching language) should be

score = score + 1

if age >= 18:

print ("come in")
else:

print("not allowed")

Assignment statements such as a = b work in
both directions, and either swap variables or
make them always equal throughout the
program execution

Assignment statements are made of two parts, the
right-hand side of the assignment operator (=) is an

expression which is evaluated, and the result str

Ow ro TEACH %

H
in the variable on the left. Teaching this explicit! o
g I:I §'c’EMNPcL,ETER

prevent this misconception
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BREAKING NEWS - student companion

= Entitled “HOW TO LEARN COMPUTER ol A
SCIENCE?” it contains SOMPUTER

— All the same hinterland content C‘EN &)

— All the “PCK” that is useful to students e.qg. HOW To =
core concepts, fertile questions COMPUTER
misconceptions. ' ,fg'fﬂCE

— Instead of “teacher PCK” such as cognitive i ped°'g°9ye
science and gender balance, new study 3‘* a

advice and powerful learning techniques
all with concrete examples related to CS
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More information

* Find your local Computing Hub or book on courses at teachcomputing.org

= Start your Computing Quality Framework journey at
computingqualityframework.org

= Email me alan@httcs.online or Tweet me @MrAHarrisonCS

* Find out more or buy my books at httcs.online

= Available now at Amazon and JohnCattEd (links on the website)

* Student companion now available also! 0%
Wit fhe cocle

@28

Alan Harrison, NCCE PDL and CAS Master Teacher
johncattheolsshop¥fcom
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mailto:alan@httcs.online
https://twitter.com/MrAHarrisonCS

	Slide 1: Beyond Mnemonics Teaching for mastery through PCK –  a GCSE Computer Science booster  Starting at 14:10 in IT2
	Slide 2: About me
	Slide 3: Introduction
	Slide 4: Some Mnemonics and other Aide Memoires
	Slide 5: When Acronyms Go Bad
	Slide 6: So what’s wrong with Mnemonics?
	Slide 7: Hattie Effect Size 0.76
	Slide 8: Before we go any further… your questions?
	Slide 9: The case for mnemonics 
	Slide 10: Surprisingly Low Utility
	Slide 11: But whatever works, right? 
	Slide 12: What to do instead?
	Slide 13: What is Hinterland?
	Slide 14: Inside the book – Data “hinterland” example 
	Slide 15: What is our Hinterland?
	Slide 16: Hinterland for improved delivery
	Slide 17: Hinterland in the classroom
	Slide 18: Question…
	Slide 19: Question…
	Slide 20: Back to Mnemonics – an example
	Slide 21: Another Example
	Slide 22: Your turn!
	Slide 23: My ideas
	Slide 24: My Ideas…
	Slide 25: My ideas
	Slide 26: How to teach for deeper understanding 
	Slide 27: In conclusion
	Slide 28: Your questions revisited
	Slide 29: HTTCS
	Slide 30: #HTTCS – Cover Art:
	Slide 31: Genuine Amazon reviews
	Slide 32: Inside the Book 1 – GCSE Content
	Slide 33: Sneak preview 2 – Programming misconceptions
	Slide 34: BREAKING NEWS – student companion
	Slide 35: More information

