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We are pleased to contribute to this inaugural issue of The Reading League Journal. The 
journal’s goal is to share information about linking reading science to educational practice. 

The need is great: literacy levels in the US are shockingly low; a very large percentage of children 
and adults have only basic reading skills, as indicated by every systematic survey over the past 40 
years. Reading achievement as measured on the National Assessment of Educational Progress 
(NAEP) and other assessments shows that the number of poor readers (basic and below basic 
levels) is larger than the number of good readers (profi cient and advanced). These results can’t 
be blamed on the test (e.g., because the NAEP scored too harshly) because the same pattern has 
been observed with different assessments, administered by different organizations, with children 
of different ages and with adults, over several decades.1
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Low literacy has multiple causes. The one that 
receives the most attention is poverty, which 
has an enormous impact on literacy, education, 
and every aspect of health and well-being. How 
reading is taught is not the immediate issue 
for children who do not attend school regu-
larly because they are homeless, or face other 
circumstances that interfere with education. 
However, it doesn’t follow that all children from 
poor backgrounds are alike, or that they are 
any less entitled to education, which assumes 
far more importance for them than for children 
from more advantaged backgrounds. More-
over, low literacy is not limited to poor children 
or children from ethnic/racial minorities: levels 
of profi cient/advanced reading are low across 
income levels and ethnic/racial groups. Finally, 
educational practices can amplify the effects of 
economic inequality, as when they rely on par-
ents and other caregivers to provide support in 
the form of additional instruction and practice, 
and access to resources such as a home com-
puter and Internet access. These resources are 
not available to all.

A second important factor is the discon-
nection between what we have learned from 
basic research on reading, language, and 
learning, and what happens in the classroom. 
Hundreds of institutions offer programs lead-
ing to teacher certifi cation, and there are ex-
ceptions to every generalization. It is certain, 
however, that almost no programs for general 
education reading teachers routinely include 
coursework in modern developmental psy-
chology, linguistics, and cognitive science rel-

evant to the craft of teaching children to read. 
Rather than learning about this extensive 

body of research and exploring how it could be 
incorporated into classroom practice, prospec-
tive teachers are told it can be safely ignored.  
Instead they are exposed to a few core ideas 
from accepted authorities. For children’s cog-
nitive and social development, they are fi gures 
such as Dewey, Vygotsky, and Montessori. For 
reading, they are people such as Goodman, 
Smith, and Allington, who continue to promul-
gate beliefs about reading and instruction long 
after they had been disproved by empirical re-
search. This message is being carried forward 
by the many “experts” they trained. Their educa-
tion leaves most new teachers underprepared 
for the job and beholden to discredited beliefs 
about reading that make it harder for them to 
help all of their students to succeed at reading. 
Of course, many teachers are highly effective 
nonetheless; the need is for better training and 
in-service support to make this the norm rath-
er than the exception. This situation has been 
thoroughly documented (Goldstein, 2014), and 
is supported by observations of teachers them-
selves (Salinger et al., 2010). 

Bringing what is known about reading, lan-
guage, learning, and child development into 
teacher education and instructional practices 
would have enormous benefi ts, and gaining 
recognition of this fact from educators is still an 
enormous obstacle. Another limitation, however, 
is that there is not enough research on how to 
translate scientifi c facts into effective practices. 
Even the simplest, most basic fi ndings are con-

1.  For details about this issue and others discussed in this article, see Seidenberg (2017).
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sistent with many practices that will not work 
equally well. For example, we know, about as de-
fi nitively as science allows, that children who are 
better readers have achieved closer integration of 
spoken and written language, as seen in behavior 
and underlying brain organization and function 
(Seidenberg, 2017; Shankweiler et al., 2008). It fol-
lows that educational practices should promote 
this development, but it then has to be deter-
mined how to do so in ways that are effective and 
sustain children’s motivation by being engaging 
and allowing them to succeed.  

Research at the interface between science 
and practice has been another casualty of the 
“reading wars.” In the meantime, sharing of in-
formation in forums such as this journal is im-
portant. To be fruitful, the discussion needs to 
include both educators and scientists; by doing 
so, we can avoid the propagation of misinfor-
mation that can arise in close-knit “communi-
ties of practice.”  

That also means that, as cognitive science re-
searchers, we can share useful information but 
cannot tell practitioners how to run their class-
rooms. We only represent one side of the sci-
ence-education dyad. With that caution in mind, 
we would like to offer some observations about 
translating science to practice for educators who 
want to engage what may seem like a daunting 
body of science. We call these “tenets for teach-
ers,” but they are only rules of thumb and observa-
tions that are common knowledge among read-
ing scientists, but less widely known in education. 
We hope they will become part of an on-going 
discussion, in this journal and elsewhere.

1. “Evidence-based” doesn’t mean “true.”
Science is based on evidence but scientists don’t 
treat all evidence equally. Conducting a study 
and publishing the results is the fi rst step, but it 
then has to be determined whether the results 
and conclusions are valid. That means repeat-
ing the study many times, in different labs, with 
different procedures and participants. We look 
for multiple studies that converge on the same 
conclusion. The results of individual studies 
may be surprising, exciting, sensible, or intrigu-
ing but never defi nitive. Finally—surprise!—
some published studies turn out to be wrong (a 
hazard not limited to reading science). The fi rst 
questions to ask about a new study with a novel 
fi nding are, how was the study conducted and 
what have other studies shown?  

At this point, “evidence-based” is a buzz-
word that says very little. Every reading curric-
ulum and instructional practice is claimed to 
be “evidence-based.” When everything is “evi-
dence-based” it is necessary to look past the la-

bel and examine the actual evidence, how the 
study was conducted and by whom, whether 
the data support the conclusions and how the 
results relate to other studies of the same thing. 
Look for the reviews of the research in an im-
portant area that are frequently published. 

2. Teachers can make use of scientifi c fi nd-
ings, but be cautious. You do not have to be 
a cognitive scientist or neuroscientist to make 
use of scientifi c fi ndings (though it helps to 
think like one). The challenge is to fi nd the 
secondary sources (books, articles) written by 
people who are reliable sources and good com-
municators. The same holds for websites and 
materials developed by seemingly authorita-
tive organizations. The curse of the Internet is 
that there is so much information available it is 
hard to know who to believe. Our advice? With 
books and, especially, the Internet, you have to 
be an active, critical-minded consumer. Trust, 
but verify. Ask yourself questions like these:

 a.  Who is the book’s author and what is their 
expertise?

 b.  Is the source a scientist or academic with 
relevant expertise, or a self-invented ex-
pert with a background in new age think-
ing?  Are they promoting their personal 
“Readers are from Venus, Writers are from 
Mars” story, or do they offer conclusions 
based on a synthesis of fi ndings from 
multiple studies?

 c.  On websites related to literacy, look fi rst at 
the “who we are” page. Are the creators of 
the website or content identifi ed by name 
and are their bios included? They should 
be. Are they businesspeople moving into 
the enormous educational marketplace or 
a team with business, scientifi c, and educa-
tional expertise?

 d.  Is the source selling a product or a non-prof-
it that provides free information and tools?  

The curse of the Internet is that 
there is so much information 
available it is hard to know 
who to believe. Our advice? 
With books and, especially, the 
Internet, you have to be an active, 
critical-minded consumer. Trust, 
but verify. 
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 e.  How long has the organization been do-
ing its work? Readingrockets.org has 
been creating and curating reading-re-
lated content since 2001. Contrast that 
with my-new-theory-of-dyslexia-and-buy-
my-merch.com and similar web sites. Un-
fortunately, they greatly outnumber the 
reliable sources. The websites for organi-
zations such as  the National Institutes of 
Health, the American Academy of Pediat-
rics, and the International Dyslexia Asso-
ciation include material for parents and 
teachers that is informative, reliable, and 
readable. There are others of this quality.

On the science side, not everyone agrees 
about every detail, but that is normal: if the sci-
ence is progressing, facts accumulate and the-
ories (explanations) change. When researchers 
disagree, we have to look at why. Resolving 
those disagreements is important to advancing 
the science.  

3. Teachers are cognitive theorists. Decid-
ing what to teach, when, and how depends on 
your understanding—theory—of what needs 
to be learned (e.g., to become a skilled read-
er), how it relates to other types of knowledge 
(e.g., language, genre, topical, other “back-
ground knowledge”), how children learn, and 
how learning changes with development. The 
science is relevant because it can help you de-
velop ideas about reading, learning, and all the 
rest that have a factual basis. 

Like other theorists, teachers need to up-
date their beliefs as knowledge increases. Cre-
ating a personal instructional educational phi-
losophy and then only attending to evidence 
that seems to support your view amounts to 
closing one’s mind to new ideas and discover-
ies. Teachers need to be comfortable challeng-
ing their beliefs and asking questions such as: 
What am I teaching? Why am I teaching it? 
How do I know that my approach is effective? 
Is my thinking consistent with other things re-
searchers know about reading, language, and 
learning? The goal is not to make life hard for 
yourself; it is to be able to increase your effec-
tiveness by absorbing new information when it 
is available. Learning is a lifelong activity; so is 
learning about learning.

4. Reading problems are not necessarily 
about reading. Reading depends on spoken 
language. A child does not re-learn a language 
when they learn to read; they link what they have  
learned from talking and listening to what they 
are learning about print. By the time they start 

school, children’s spoken language skills differ; 
some know more words about more things and 
have more ways to express themselves. These 
differences arise from a range of factors, includ-
ing characteristics of the environment and the 
child and how both change over time. The im-
portant point is that children already differ in 
ways that will affect their progress in learning to 
read on the fi rst day of kindergarten. Some chil-
dren are primed to succeed, others are more 
likely to struggle. Thus, some reading problems 
arise from issues in areas upon which read-
ing depends, such as spoken language. Some 
struggling children may need more help with 
an enabling skill, such as language, than with 
learning about print. 

We are particularly concerned about ped-
agogical practices in some schools that limit 
children’s opportunities to engage in conversa-
tion, with teachers or peers. Spoken language 
development depends on experience. The lan-
guage environment in the classroom is crucial. 
Opportunities for language development are 
missed in classrooms in which children are only 
expected to speak when they are asked to, or 
in schools where conversation is disallowed in 
the halls or at “silent lunch.” Spoken language 
develops through active use: asking questions, 
having a conversational exchange, making ob-
servations, adding to a discussion, expressing 
feelings, and describing actions and situations. 
A richer spoken language environment leads to 
greater knowledge of spoken language which 
then facilitates learning to read, which depends 
on it.

5. Skilled word reading is like a refl ex. Once 
the mental and neural processes involved in 
reading a word are triggered (by focusing on it) 
they occur rapidly and without conscious effort.  
When you look at a familiar word, you cannot 
help but recognize and understand it. This is a 

Teachers need to be comfortable 
challenging their beliefs and 
asking questions such as: 
What am I teaching? Why am I 
teaching it? How do I know that 
my approach is effective? Is my 
thinking consistent with other 
things researchers know about 
reading, language, and learning?
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good thing, the result of enormous amounts of 
reading experience that fi ne-tune the underly-
ing neural machinery. The processes involved 
in reading words (and sentences and texts) 
are largely subconscious: we are aware of the 
outcome—comprehension—not how it was 
achieved. The goal is to fi nd ways for children to 
gain this skill.  

What is the opposite of a refl ex? Sherlock 
Holmes deducing the solution to a crime by 
making logical connections between clues. De-
duction is slower, requires effort, and, unless 
you are Sherlock Holmes, often fails to yield the 
correct answer. 

The pedagogical practice of teaching chil-
dren how to deduce the pronunciation or mean-
ing of a word using a variety of cues—guessing 
based on the linguistic context, the pictures in a 
book, knowledge of the topic, the initial letter of 
a word—encourages a strategy that is slow, labo-
rious, and less accurate. How using such explicit 
strategies advances the goal of reading automat-
ically and without conscious effort is unclear; no 
known theory explains how one approach could 
lead to the other. The Nobel Prize-winning psy-
chologist Daniel Kahneman (2011) distinguishes 
between “fast” and “slow” cognition, separate 
but complementary systems with distinctive 
characteristics and different neural substrates. 
Methods such as three-cueing and other con-
scious, strategy-based approaches make use of 
the slow system. The goal, however, is to devel-
op the “refl exive” reading of words supported by 
the fast system.  

6. Most learning is implicit, but explicit in-
struction matters. Most of the knowledge 
that supports reading is learned implicitly. In 
other words, such knowledge is gained as we 
are engaged in tasks like reading and writ-
ing, talking and listening, and using written 
and spoken language for varied purposes. The 
amount we engage in these tasks is therefore 
crucial to developing skill. Consider vocabulary 
development. Children learn few of the words 
they know through direct instruction, if only 
because there are far too many to teach in the 
limited time available. Explicit instruction is
nonetheless helpful: the impact of vocabulary 
instruction extends beyond the specifi c words 
that are taught, because it also paves the way 
for learning many additional, related words very 
quickly. This combination of a large amount of 
implicit learning plus timely, targeted explicit 
instruction is also the recipe for learning spell-
ing-sound correspondences: phonics. Explicit 
instruction on specifi c words or patterns “scaf-
folds” the learning of many others.  

7. Balancing implicit learning and explicit 
instruction is hard. Although both explicit in-
struction and implicit learning are both essen-
tial, there are differing views about the balance 
between the two. At one extreme are theorists 
who think that “children teach themselves 
to read” if they have suffi cient opportunity to 
practice. This view underlies Krashen’s (1993) 
advocacy of “free voluntary reading.” The op-
posite extreme emphasizes explicit instruction 
to the exclusion of other types of learning ex-
periences. We are thinking here of phonics cur-
ricula that entail instruction on large numbers 
of rules (including all of the potential pronun-
ciations of isolated vowels). Here is a spelling 
lesson from a popular instructional program: 
“Listen to this word: BUZZ. You need to double 
the fi nal letter when you hear the “z” at the 
end of a one syllable word right after a short 
vowel.” That rule is 25 words long and hard to 
comprehend or remember. Think of how many 
such rules are required to spell common words 
in English.  That approach leans way too heav-
ily on the “explicit” side. The optimal balance 
is somewhere between these extremes. The 
issue has been studied in the fi eld called “ma-
chine learning,” which is the study of comput-
er systems that learn. The procedures used in 
training these systems are closely related to 
the ways that humans learn. For many types of 
problems, the most effi cient type of learning is 
what is called “semi-supervised.” It is our best 
account of the balance between explicit and 
implicit learning. For problems such as learn-
ing how to pronounce letter strings (or spell), 
a large amount of implicit learning combined 
with a smaller amount of explicit instruction 
seems to be optimal. 

8. “Components of reading” are for teachers, 
not for children. Reading has components but 
the components are not independent and tak-
ing them as the targets for reading instruction 
is a mistake. Consider the Big 5 components 
identifi ed by the National Reading Panel (NRP).  
The NRP did a fi ne job summarizing fi ndings 
about important elements of beginning read-
ing, but the report said little about pedagogical 
implications because that was not their assign-
ment. In some contexts, such as professional 
development courses for teachers, they have 
been conceptualized as the “5 Pillars of Read-
ing Instruction.” In extreme cases that we have 
observed, each component is taught separate-
ly: 10 minutes a day on phonemic awareness, 15 
minutes on phonics, 15 on fl uency, and so on. 
This is a misapplication of the fi ndings. Read-
ing does incorporate the 5 components but 
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the further assumption that they are skills to 
be taught is not warranted. Riding a bicycle is a 
complex event governed by physics, geometry, 
air resistance, gravity, conversion of human en-
ergy into kinetic energy, and more. All true, but 
irrelevant to teaching a child to ride.

Well, that is a start. The list could be longer, 
but this article cannot. We have included obser-
vations that are familiar to scientists and perhaps 
less familiar to practitioners. Now that we share 
this knowledge we can explore the implications 
for classroom practices and decide how to de-
termine what works. Consider this the kickoff to 
a longer discussion.   
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