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IN THE UNITED STATES, We aim to be a
society in which everyone can read
and understand text at a college-
entry level or above.

We consider schools that are not
on track to achieve this goal to be

failing their students.






Literacy in the U.S.
was likely similar, though
in 1776, 20 percent of
colonists read (or at least
purchased) Thomas Paine’s
Common Sense—not a
straightforward text.
Today, only 57 percent
of adults can perform
moderately challenging
literacy activities, such
as understanding the last

sentence.!

! National Assessment of Adult Literacy (2003)
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Itis true that the U.S. has more poverty than most of
those other countries, and that drags the averages down. (If
Massachusetts were its own country, it would do quite well.)
But if that is an excuse, it doesn’t feel like a very happy one.

Percent in Poverty
by School District*

Unified and
Elementary

School Districts
Children in Families
Ages 5 to 17

43.6t0 100.0
32.1to 435

us. 20.8to 32.0
percent

20.8 17.3to0 20.7
10.6to 17.2

0.0to 10.5
[ District Undefined

Unified and Elementary School District
boundaries are as of January 1, 2014

4 U.S. Census Bureau, Small Area Income and Poverty (2014)




Why have we set ourselves such a challenging goal?

Because we believe that reading is essential to
playing a full role as a citizen. Because it is a source of
self-improvement—in knowledge of the world and in
understanding the human condition.
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IN 1986, TWO RESEARCHERS who connected through the
University of Texas, Philip Gough and Bill Tunmer,
proposed an easy way to understand the complex
combination of skills that result in reading.

They called it the Simple View of Reading.’

. > Gough & Tunmer (1986)



The Simple View of Reading answers the question:
When you are presented with a passage of text, how do you

get meaning from it? It says you need to do two things:

(1) You need to convert written words into speech.

(2) You need to understand that speech.

If written words were pictures, like emoji, one for each spoken word,
children would need to learn 50,000 different pictures. Fortunately,
writing instead tells you the sounds that each word is made of. There are

just 44 different sounds in English.

Decoding Comprehension 1. Reading to
of text of language S gain meaning




12

Of course, you don’t
actually have to speak
when you read—
though most people
did until relatively
recently.

In antiquity,
reading without
making a sound was
considered a neat
trick. Saint Augustine
thought it strange
enough to include as
an anecdote in his
Confessions.

<
B
.oy"

-
H
i
A
o
Di &
- “.
£
]
-
fi ]
|
; ¥
¥
/> |

P
P Ny
A =

gy ‘;ﬁ

i AT T o PN
= R
AT AANRNR S 01 0 17 .



The Simple View points out that if you can’t decode
the symbols in a sentence, you can’t read it, even if you
know the language in which it’s written.

Here is an English sentence rewritten in a made-up
system, with the code beneath it. Try decoding it.

By the way, it is written right to left.
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If you can’t decode, you can’t read.
That’s point #1 of the Simple View.
But decoding isn't enough on its own.

Try reading this:

“England’s openers labored
34 balls before scoring their first
boundary as Strauss cracked
two fours through the leg side.
Cook made a patient start before

motoring past his skipper. ”

You know the code, but you also
need the vocabulary and background
knowledge—in this case, cricket

. knowledge. That’s point #2.
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When children first learn to
read, they already understand a
lot of spoken language.

But written words and letters
are as strange to them as

Decoding x Comprehension Reading to
of text of language gain meaning



That means the best way to help
students begin to read for themselves
is to get decoding started.®

So it’s important to teach children
that words are made up of sounds
(the technical term is phonemes),
and then teach them what sounds
the letters stand for. Unfortunately,
the English system of writing does

not make this easy. Let’s see why.

. ¢ lllustration based on Scarborough (2001)

language

comprehension
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In Spanish, the symbol
palways stands for the /p/
sound as in palabra (word).

In English, when you see
aword beginning with p, it
could represent the /p/ sound,
but it could also represent
/f/ as in photo. Or it could be
silent as in pterodactyl.




Some letters are even more
unpredictable. Try this:

A mystery word begins
with the letter e. What sound
does the word begin with?
Come up with three before
turning the page.
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/e /i/

/a1/ /1/
/3/ /e1/

There are (at least) six possibilities. So kids can’t justlearn
that e makes the /¢/ sound in end —though that’s a good
start. They have to learn each specific pattern. There are
hundreds of them. Finnish has 29.



EACH TIME YOU LEARN
ANEW CONNECTION—for
example, that sh stands
for the /sh/ sound at
the start of ship—a tiny
part of your brain gets
rewired.

Scientists have recently
begun to understand how
that works. It turns out
it’s alot like building
amuscle.
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You arelooking
at a brain from
the left side.

The red part
shows where there is
activity—millions of
neurons firing.



Here is a time-lapse sequence starting at the left.
It shows the brain of someone speaking a word
(not reading it; we’ll look at that next).
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When you say a word, activity
starts out in a small spot roughly
in the middle of the left side.”

"Marinkovic, Dhond et al. (2003)
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But inless than a second it spreads

downward and forward until a big
chunk of the left side lights up.

)
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The part that lit up is the
part of the brain that deals
with speech.

Notice that the rear of the brain is dark.
Itisn’t involved in speech at all.



Now here is a different time-lapse sequence.
It shows the same brain reading a word
instead of speaking it.
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This time, activity starts at the back
of the brain—which is the visual area.
It’s along way from your eyes but that’s
where visual signals are sent.®

If this were the brain of someone who couldn’t

read, that’s where the signal would end.
Butitisn’t.

8Marinkovic, Dhond et al. (2003)
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Instead, activity spreads from the
back of the brain, along the bottom
surface, and into the whole middle area.

Aswe’ve seen, the middle area is
responsible for speech.




So what we are seeing here is a written word triggering speech. This
happens whether you actually speak the word out loud or not. The
same circuit is involved in articulating a word or just recognizing it.
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Between these two zones—

the visual zone at the back

of the brain and the spoken

language zone in the middle—

lies a critical switchboard. It is

the seat of reading. If you have speech

it, you can read; if you don’t,

you cannot. Terre
It’s called the visual word

form area.’

. ? Illustration based on Dehaene (2009)
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visual
word form
area
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Something miraculous is going
on here. We know everyone is
born with the language part of the
brain—the speech and meaning
parts. You learn to speak and to
understand spoken language
simply by being around other
people who speak for a few years.



And we know everyone is born
with the visual part of their brain.
We easily recognize shapes, objects,
places, and faces. (There’s a whole

area of the brain devoted to faces.)
speech

meaning




But no oneis born

with the connections
between vision and
speech, the connections
that enable reading.



Reading, after all, is a fairly recent
invention. The earliest known
writing is from Mesopotamia around
3200 B.C. That’s far too recent for the
skill of reading to have become part

of the brain’s structure from birth.

meaning

speech




Instead, you have to build the

visual word form area of your brain
visual one connection at a time. You have

word form
area

Frral to learn that p stands for the sound
at the start of pen (usually) and
ough stands for the sound at the
end of though (sometimes).



speech

meaning

visual
word form
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And this homemade part of
your brain is surprisingly flexible.

You can read type at aifferent sizes,

In difierent fonts,
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speech

meaning

visual
word form
area

Your brain can handle those print variations
automatically, but you have to learn all the
spelling exceptions explicitly—ough not just in
though but in through, or rough, or cough, or
thought, or bough. If you could read that last
sentence, you have learned all six visual-to-speech
connections for ough.



SO WHAT DOES THIS all mean for teaching and learning
to read?

On average, it takes a child two to three years to
learn to decode English. It is the toughest alphabetic
writing system in the world.

(Chinese is tougher, but it isn’t alphabetic. The
symbols stand for words and syllables, not sounds.)



In Finland, where there are no exceptions—each letter always
stands for the same sound—children take only a few months to
learn to decode. Learning to decode in English is enormously
harder. Every child needs a lot of practice.

Nyt voit lukea Suomi.
“Nuht voh-it loo-key-a Soo-oh-mi.”




There are no
shortcuts. You
can’tjustlearn to
recognize every
word on sight. There
are too many of
them.

And you would
never be able to
figure out words like
Brobdingnag and
Glubdubdrib.




But fortunately, like
amuscle, you can grow
your brain with practice.

Heikki Lyytinen,

a Scandinavian
neuroscientist, showed
that the visual word
form area begins to
appear in the brain scans
of non-readers after as
little as five hours of
training in decoding.?

°Brem et al. (2010)
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Practicing decoding
doesn’t mean flipping
through beautiful books or
listening to someone else
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LEARNING TO DECODE IS,
of course, just the first step
on the journey. To read at
college level, students are
going to need all the help
they can get.
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1. Start early.

Schools that deliver the strongest
results work hard to get kids
on track—and often ahead—in
kindergarten. Why? Those who get
through the decoding stage by age
eight begin building vocabulary
and background knowledge
through reading itself.

These schools reason that it’s
easier to get students ahead from
the start than to try to catch them
up later. '




2. Surround kids with books.

Reading at the right level
improves decoding, vocabulary,
knowledge, and stamina.

In a recent study,*
students who read an extra
seven minutes per day in class
had substantially higher
reading rates than other
students. Those minutes

add up to 160,020 additional 16 O 9 O 2 O
words read in each school year. L

And reading volume is more addltlona]‘
important than even cognitive WO rd S

ability in building knowledge.*?

11 Kuhn & Schwanenflugel (2009)
12 Sparks et al. (2014)



3. Measure.

All schools collect data;
the best ones think of it as
measurement. For instance,
they measure whether an
intervention is having the
expected impact. If not, they
introduce new, temporary
measures for attendance,
perhaps, or fidelity of
implementation. They are
constantly tinkering and
learning. They describe
themselves as never satisfied.



4, Create a support team.

One of the most effective
practices we found is for
principals to appoint a cross-
classroom team responsible
for ensuring students who
need extra support get it. Even
with the best of intentions,
classroom teachers struggle to
reach everyone.

The team bases its decisions
on careful data analysis and
makes sure extra resources are
found, whatever it takes.




5. Beat summer.

Summer is brutal.
Students often lose as much
as half the hard-won gains
from the entire school year
over the summer weeks.
The loss is especially steep
for students from poor
households. And yet even
a few minutes of reminder
exercises every week can
reverse the losses—just like
regularly using a muscle
prevents atrophy.



Reading at a college-entry level is a
virtuoso performance. Even reading on level
by third grade requires a constellation of
successes—irom mastering the mysterious
sound-spelling patterns of English to the
painstaking accumulation of vocabulary
and knowledge. A single verb, to read, seems
inadequate. Achieving this noble goal—
effortless reading, and love of reading, for
all—is one of the great social undertakings
of our time.
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Some suggestions for further reading

Stanilas Dehaene’s Reading in the Brain: The New Science of How
We Read is the most up-to-date, definitive book on the neuroscience of
reading. Dehaene is a professor at the Collége de France with a writing
style that is surprisingly accessible to laypeople. You can also find
presentations by him covering the same material on YouTube.

The Reading Mind: A Cognitive Approach to Understanding How
the Mind Reads is a new, engaging explanation of the psychology of
reading from University of Virginia professor, Dan Willingham. In
prose aimed at teachers it starts with a single E. L. Doctorow sentence
and unpacks what the mind does in order to understand it.

The bible of explicit reading instruction—especially phonics—is
Douglas Carnine’s Direct Instruction Reading.

For more depth on just about every topic related to reading, The
Science of Reading: A Handbook is a powerful collection of papers
edited by Margaret Snowling and Charles Hulme. Not for the faint
of heart.

Finally, a readable guide to the problems of struggling readers aimed
at parents and educators is Sally Shaywitz’s Overcoming Dyslexia.
Shaywitz is codirector of the Yale Center for the Study of Learning and

Attention and a leading expert on dyslexia.
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For more information, visit
amplify.com/science-of-reading.
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