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Fail productively… how to turn
yourself into a super-learner
Sun 16 Feb 2020 08.00 EST

Whether youʼre taking up the oboe or finessing your Finnish, scientific
research offers tips to aid learning

Perhaps surprisingly, one of the best ways to learn a subject is to teach it. Photograph: Maskot/Getty
Images

If your aim for 2020 was to learn a new skill, you may be at the point of
giving up. Whether you are mastering a new language or a musical
instrument, or taking a career-changing course, initial enthusiasm can only
take you so far, and any further progress can be disappointingly slow.

From these struggles, you might assume that you simply lack a natural gift –
compared to those lucky people who can learn any new skill with apparent
ease.

However, it neednʼt be this way. Many polymaths – including Charles Darwin
and the Nobel prize-winning physicist Richard Feynman – claimed not to
have exceptional natural intelligence. Most of us have more than enough
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brainpower to master a new discipline, if we apply it correctly – and the
latest neuroscience offers many strategies to do just that.

Much research in the field hinges on the idea of “desirable difficulties”,
pioneered by Profs Robert and Elizabeth Bjork at the University of California,
Los Angeles. The aim is to deliberately create a slight feeling of frustration
as you learn, which leads the brain to process the material more deeply,
creating longer-lasting memories. Itʼs like physical exercise: you need to feel
a bit of resistance to make significant long-term gains.

Unfortunately, many of our preferred learning techniques – such as reading
and highlighting textbooks, or the drawing of colourful “mind maps” to
summarise material – donʼt offer enough mental challenge to make the
information stick, leading to disappointing results. “Our judgment about our
learning is often biased towards strategies that feel easy and effortless,”
says Dr Carolina Kuepper-Tetzel, a psychologist at the University of
Glasgow and member of the Learning Scientists website. “But they donʼt
translate into long-term retention of knowledge.”

The following strategies will help you overcome these bad habits. Whatever
you plan to learn, they will make your memory the envy of others.

Fail productively

Letʼs begin with the pre-test – a strategy that is perhaps best explained with
an example.

How do you say “thank you” in Finnish?

The answer is “kiitos” – and Iʼm guessing that most readers who arenʼt
Finnish wonʼt have had any hope of answering this correctly. But thanks to
that initial struggle, you will now be more likely to remember the answer in
the future. Psychological studies show that a “pre-test” quiz – taken before
you have studied the material – primes the brain to absorb the information

https://bjorklab.psych.ucla.edu/wp-content/uploads/sites/13/2016/04/EBjork_RBjork_2011.pdf
https://www.learningscientists.org/
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fa0016496
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If you are
learning a
musical
instrument,
switch
between
scales and the
pieces of
music you are
practising

afterwards, even if you failed to answer a single question correctly.

This is true for both the memorisation of simple
trivia and the deeper understanding of more
complicated material. In one study, participants
were quizzed on the neuroscience of vision
before reading an Oliver Sacks essay on the
subject. They ended up learning 10 to 15% more
than students who had instead been given extra
time to read the text. Whatever you are learning,
try to gauge your current understanding of the
topic – even if it is nonexistent.

Teach it to someone else

After taking the pre-test, you also want to
continue quizzing yourself on what youʼve just

learned. To psychologists, this is called “retrieval practice” and it is one of
the most reliable ways of building stronger memory traces. In carefully
controlled studies, retrieval practice vastly outperforms other strategies
such as mind-mapping the material as you study.

As Dr Kuepper-Tetzel explains: “Testing is usually seen as a way to assess
knowledge. However, testing in itself is a potent learning strategy and has
been shown to increase long-term retention of knowledge.”

This may be one reason why flashcards – a common form of self-testing –
donʼt work as well as they could. If you think self-testing is purely a means
of assessing your recall, you may peek at the answer too soon – whereas
you need to truly rack your brain before giving in, if you want to form the
stronger memory. “The harder retrieval is, the more the memory for the
information is enhanced,” says Prof Mirjam Ebersbach at the University of
Kassel in Germany.

https://psycnet.apa.org/doiLanding?doi=10.1037%2Fa0016496
http://learninglab.uchicago.edu/Pre-Testing_files/RichlandKornellKao.pdf
https://www.sciencedirect.com/science/article/abs/pii/S1364661310002081
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3827082/
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Physical exercise is known to boost your memory, and it is best to mix both acute and endurance
disciplines. Photograph: Martin Novak/Getty Images

If you are studying for exams, try to create your own questions rather than
relying on past papers. Ebersbach has found that the process of question
generation can itself reinforce learning, since it forces you to reformulate the
material in a new way.

Perhaps the most potent technique is to teach the material to another
person, since that forces you to demonstrate a deep conceptual
understanding. If you donʼt have a willing partner, you could imagine
describing it to someone, or draft an email setting out what youʼve learned
in as much detail as possible.

Mix it up

Try not to spend too long on any one topic – rather, switch between them
regularly. If you are learning a new language, for example, you might rotate
between two or three vocabulary topics, or switch between the different
verb tenses you are practising, rather than studying them in turn in blocks.
This strategy is called interleaving and like the pre-test, it can feel
frustrating since you canʼt really get into the swing of things before moving
on. But according to the theory of desirable difficulties, that is why it works.

https://onlinelibrary.wiley.com/doi/abs/10.1002/acp.3639
https://www.sciencedirect.com/science/article/abs/pii/S0361476X13000209#!
https://psycnet.apa.org/doi/10.1037/edu0000336


2/24/20, 7(31 AMFail productively… how to turn yourself into a super-learner | Science | The Guardian

Page 5 of 7https://www.theguardian.com/science/2020/feb/16/neuroscience-beco…uper-learner-scientific-research-better-learning-long-term-memory

Numerous studies have shown that this momentary confusion hugely
increases your long-term recall.

Besides boosting factual learning, interleaving can also accelerate your
acquisition of motor skills. If you are learning a musical instrument, for
instance, you might alternate between scales and the pieces of music that
you are practising.

Get moving

Contrary to the stereotype of the sedentary geek, the best learners are also
the most physically active, since cardiovascular exercise triggers the release
of neurotransmitters such as dopamine and epinephrine that are essential
for memory formation. This means that your mind will be most fertile after a
morning jog or a trip to the gym. So try to schedule your learning around
your existing fitness plan and you may experience a natural memory boost.

Change your environment

Have you ever noticed that when you return to your home town,
recollections of distant events suddenly come flooding back? Thatʼs
because our memory is context-dependent – meaning that itʼs heavily
influenced by environmental cues.

While context-dependent memory can trigger waves of pleasant nostalgia,
it can also lead to a mental block in our factual learning. If we only study or
practice a skill in one place, our memories become tied to the sights, sounds
and smells of that location. This makes it harder for us to recall the same
material in a new environment – the exam hall, the quizshow studio, a
Parisian restaurant – without those cues.

To avoid becoming dependent on those cues, you should therefore try
learning in different places. One experiment by Prof Robert Bjork and
colleagues found that just switching rooms between study sessions

https://doi.org/10.1037/edu0000367
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4989027/
https://www.sciencedirect.com/science/article/abs/pii/S014976341300167X
https://link.springer.com/content/pdf/10.3758/BF03197465.pdf
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increased learning by 21%.

And relax: wakeful rest helps the memory consolidate what it has learned. Photograph:
ALEAIMAGE/Getty Images

Do nothing

After pitting your brain against all those desirable difficulties, give it time to
recover. I donʼt mean regular time out like watching TV, but literally doing
nothing. Prof Michaela Dewar at Heriot-Watt University in Edinburgh has
found that “wakeful rest” – without any external stimulation – allows the
brain to consolidate the memories of what it has learned.

So kick back, close your eyes and let your thoughts go wherever they want –
in the knowledge that your mind is busy cementing your learning for the
long term.

• David Robson is the author of The Intelligence Trap: Revolutionise Your
Thinking and Make Wiser Decisions (Hodder & Stoughton, £9.99). To order
a copy go to guardianbookshop.com. Free UK p&p on all online orders over
£15

America faces an epic choice...

... this year, and the results will define the country for a generation. These

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4198139/
https://guardianbookshop.com/the-intelligence-trap-9781473669857.html?utm_source=editoriallink&utm_medium=merch&utm_campaign=article
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are perilous times. Over the last three years, much of what the Guardian
holds dear has been threatened – democracy, civility, truth. This US
administration is establishing new norms of behaviour. Anger and cruelty
disfigure public discourse and lying is commonplace. Truth is being chased
away. But with your help we can continue to put it center stage.

Rampant disinformation, partisan news sources and social media's tsunami
of fake news is no basis on which to inform the American public in 2020.
The need for a robust, independent press has never been greater, and with
your support we can continue to provide fact-based reporting that offers
public scrutiny and oversight. Youʼve read more than 9 articles in the last
four months. Our journalism is free and open for all, but it's made possible
thanks to the support we receive from readers like you across America in all
50 states.

On the occasion of its 100th birthday in 1921 the editor of the Guardian
said, "Perhaps the chief virtue of a newspaper is its independence. It should
have a soul of its own." That is more true than ever. Freed from the influence
of an owner or shareholders, the Guardian's editorial independence is our
unique driving force and guiding principle.

We also want to say a huge thank you to everyone who generously supports
the Guardian. You provide us with the motivation and financial support to
keep doing what we do. Every reader contribution, big or small is so
valuable. Support the Guardian from as little as $1 - it only takes a
minute. Thank you.


