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Abstract

It is widely claimed that the English spelling system conforms to the alphabetic principle, according to which letters or
letter combinations (graphemes) represent speech sounds (phonemes). But this is not accurate. English spellings have
evolved to represent both phonemes and meaning (through morphology and etymology), and in direct contradiction
to the alphabetic principle, spellings prioritize the consistent spelling of morphemes over the consistent spellings of
phonemes. This is important because the alphabetic principle provides the main theoretical motivation for systematic
phonics instruction that explicitly teaches children grapheme—phoneme correspondences in English without reference
to morphology and etymology. Furthermore, this theoretical claim has biased the research literature, with many studies
considering the efficacy of phonics but few studies assessing the relevance of morphology and etymology to reading
instruction. We briefly describe the linguistic organization of the English spelling system and then outline pedagogical
and empirical arguments in support of the hypothesis that reading instruction should be designed to teach children the

logical and meaningful organization of English spellings.
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There is an overwhelming consensus in the research
community that systematic phonics is the best practice
for early reading instruction in English. That is, children
should be explicitly taught the associations between
graphemes and phonemes before learning other aspects
of their writing system, including the important role
that meaning plays in organizing spellings (through
morphology and etymology).

This widespread conclusion is based on both theory
and data. With regard to theory, it is commonly claimed
that English has an alphabetic writing system in which
letters and letter combinations (graphemes) represent
speech sounds (phonemes). Indeed, more than 11,000
articles have included the phrase “alphabetic principle”
(as of January 2018, according to Google Scholar), and
this principle is commonly used to motivate phonics
instruction for English-speaking children. The logic of
the argument is straightforward: Children should be
taught the logic of their writing system, and phonics,
with its emphasis on grapheme—-phoneme correspon-
dences, is thought to do just that (e.g., Snowling &
Hulme, 2011).

With regard to data, there are now multiple meta-
analyses that are claimed to provide strong support for
systematic phonics compared with a variety of alterna-
tive methods (e.g., Galuschka, Ise, Krick, & Schulte-
Korne, 2014; McArthur et al., 2012; National Reading
Panel, 2000; Torgerson, Brooks, & Hall, 2006). This
combination of theory and data has not only led to the
widespread view that phonics is the best practice for
early reading instruction, but it has also led to major
policy changes for teaching. For example, systematic
phonics is now legally mandated in all state schools in
England and is part of U.S. education policy, with pho-
nics part of the core curriculum in programs such as
Early Reading First.

We challenge this consensus. We show that the
alphabetic principle does not reflect the conventions
of the English writing system and highlight how this
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misunderstanding has strongly constrained the research
that has been carried out. We outline an alternative
hypothesis that children should be taught the logic of
their writing system.

The English Writing System Is
Morphophonemic, Not Alphabetic

The obvious problem with the claim that English spell-
ings are alphabetic is that many words are inconsistent
with this hypothesis. For example, approximately 16%
of the monosyllabic words included in the Children’s
Printed Word Database (Masterson, Stuart, Dixon, &
Lovejoy, 2010) are irregular in the sense that they have
unexpected pronunciations according to the grapheme-
phoneme correspondences taught in phonics, and addi-
tional sources of inconsistencies arise in multisyllabic
and multimorphemic words (Mousikou, Sadat, Lucas,
& Rastle, 2017). The mappings between phonemes and
graphemes (used for spelling rather than reading) are
even more irregular, with Crystal (2003) estimating that
only 56% of English spellings can be derived from pho-
neme-grapheme correspondences.

One response to these exceptions would be to reject
the hypothesis that English spellings are alphabetic and
consider other organizing principles. However, a more
common response is to acknowledge that English spell-
ings are not perfectly alphabetic but nevertheless claim
that they are close. For example, Byrne (1998) wrote
that “inconsistencies and irregularities in English spell-
ing abound. . . . Nevertheless, English is fundamentally
an alphabetic language” (p. 2).

This perspective is commonplace and used to moti-
vate phonics despite the many irregularities (e.g.,
Adams, 1990; Byrne, 1998; Duff, Mengoni, Bailey, &
Snowling, 2015; Taylor, Davis, & Rastle, 2017; Wyse &
Goswami, 2008). But this is a mistake. English is a
morphophonemic system that evolved to jointly repre-
sent units of meaning (morphemes) and phonology
(phonemes). As Venezky (1967) put it, “the simple fact
is that the present orthography is not merely a letter-
to-sound system riddled with imperfections, but,
instead, a more complex and more regular relationship
wherein phoneme and morpheme share leading roles”
(p. 77). The key phrase here is that “phoneme and
morpheme share leading roles.”

To illustrate, consider Figure 1a, which depicts the
morphological family associated with the base <act>. In
spoken English, speakers are exposed to varied pronun-
ciations of this base depending on the word in which
it is found: /ekt/ (in actor and acting), but /ekf/ in
action. The spelling <act>, however, remains consistent.
The fact that the grapheme <t> in act and action maps
onto different pronunciations is not evidence of a poor

Example Words From “act”
and Other Word Families

Grapheme Phoneme

<t —_— Y/ actor, acting, take, bite

NIy
Ny

action, option, structure

structure, texture

<-ed>
1t/ fd/

Jjumped

/ad/

played painted

Fig. 1. Morphological matrix for the base <act> (a) and three differ-
ent pronunciations of the <-ed> suffix (b). The spelling of the base
<act> is consistent across all members of the morphological family
despite pronunciation shifts of the base in some family members
(e.g., active vs. action). In the examples in both (a) and (b), English
prioritizes the consistent spelling of morphemes over phonemes.
The diagram below the <act> matrix shows grapheme-phoneme
correspondences associated with the <t> grapheme. The default
pronunciation of this grapheme is /t/, but when followed imme-
diately by the letters <i> or <u>, it can represent other phonemes:
The /[/ phoneme (often described as the “sh sound” in phonics) or
the /tf/ phoneme (often described as the “ch sound” in phonics).
In structured word inquiry, such diagrams are a basic feature of
explicit instruction about grapheme-phoneme correspondence in
the context of morphological relatives. This allows for understand-
ing of the particular grapheme choice in a word in reference to the
varied pronunciations of a morpheme across related words. Note that
this diagram shows that the <t> grapheme in structure can repre-
sent common pronunciations of this word that include the /tf/ and
/[/ phoneme. The spelling <action> cannot be understood through
instruction that teaches grapheme-phoneme correspondences with-
out reference to morphology.

spelling system; rather, it is evidence that English spell-
ing encodes morphology in a consistent manner. Or
consider Figure 1b, which shows the consistent spelling
of the <-ed> suffix in jumped, played, and painted,
despite the fact that <-ed> is associated with the pro-
nunciations /t/, /d/ and /ad/, respectively. Again, mor-
phology rather than phonology is spelled consistently.
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These are not cherry-picked examples: English priori-
tizes the consistent spelling of morphemes over the con-
sistent spellings of phonemes. Indeed, in order to spell
morphemes in a consistent manner, it is necessary to
have inconsistent (or perhaps a better term is “flexible”)
grapheme-phoneme correspondences. A language that
prioritizes the consistent spelling of morphemes over
phonemes is not “fundamentally alphabetic.”

Etymology also imposes semantic constraints on
English spelling that are ignored by the alphabetic prin-
ciple. For example, consider the <w> in the spelling
two. This <w> has no phonological role—therefore, it
is not a grapheme. Instead, it is an etymological marker
that signals a connection in meaning between fwo and
related words in which the <w> is a grapheme (e.g.,
twin, twice), and it distinguishes the spelling of fwo
from its homophones (fo, too). This latter case illustrates
the homophone principle, namely, that when two words
share a pronunciation, they tend to differ in spelling to
signal a difference in meaning (Venezky, 1999). If the
English spelling system were fundamentally alphabetic,
then most homophonic words should be spelled the
same. For a more detailed review of the logic of the
English spelling system, including a more thorough
description of etymology and morphology, see J. S.
Bowers and Bowers (2017).

The Mischaracterization of the English
Spelling System Has Constrained
Research

The widespread claim that English spellings are alpha-
betic has led to many studies that have assessed the
efficacy of phonics but relatively few studies that have
assessed the efficacy of morphological instruction; even
fewer studies have assessed the efficacy of teaching the
interrelation between morphology, etymology, and pho-
nology (J. S. Bowers & Bowers, 2018a, 2018b). To illus-
trate, consider the influential National Reading Panel
(2000) study, which concluded that systematic phonics
is better than alternative reading methods. In 449 pages,
the word “phoneme” occurs 294 times, “alphabetic” 80
times, and “alphabetic principle” 4 times, whereas “mor-
pheme” occurs once (derivations of “morpheme” a total
of 4 times). In more recent meta-analyses and reviews
taken to support phonics (Galuschka et al., 2014;
McArthur et al., 2012; Rose, 2006, 2009), and a recent
meta-analysis that failed to find any long-term benefits
of phonics (Suggate, 2016), there are no occurrences
of the word “morpheme.” As long as most researchers
characterize English spellings as alphabetic, little
research will investigate the hypothesis that reading
instruction should be informed by the fact that English
spellings are logical and make sense.

Nevertheless, a small but growing literature has
assessed the impact of morphological instruction on
reading. The main conclusion from reviews and meta-
analyses is that morphological instruction produces a
moderate improvement on literacy achievement across
a range of tasks and student populations, with the
strongest effects observed for younger children and
struggling readers (e.g., P. N. Bowers, Kirby, & Deacon,
2010; Goodwin & Ahn, 2013). Nevertheless, there is
room for improvement in these studies. For example,
P. N. Bowers et al. (2010) reported that of the 22 studies
in their meta-analysis, only 4 targeted the fact that the
spellings of a base within a morphological family are
consistent despite pronunciation changes (as in sign
and signal). That is, most morphological interventions
failed to teach children the key insight that English
spellings favor the consistent spelling of morphemes
rather than the consistent spelling of phonemes, and
accordingly, children were not taught how spellings
represent both morphemes and phonemes.

To summarize, there is some evidence that phonics is
better than common alternative methods of reading
instruction, but there is no evidence that phonics is more
effective than instruction that includes morphological con-
tent from the start (J. S. Bowers & Bowers, 2018b). It is
also important to emphasize that the evidence for phonics
compared with evidence for common alternative methods
is not as strong as commonly claimed (cf. National Read-
ing Panel, 2000, with Camilli, Wolfe, & Smith, 20006).
Indeed, a recent meta-analysis showed no long-term ben-
efits of phonics (Suggate, 2016), and a recent systematic
review of all meta-analyses identified some serious prob-
lems with the existing research (Torgerson, Brooks,
Gascoine, & Higgins, 2018). Accordingly, it is important
to consider alternative methods of instruction.

New Directions in Reading Instruction

We have been advancing the hypothesis that reading
instruction, from the start, should focus on teaching the
logic of the writing system. In this way, reading instruc-
tion can be designed much like instruction in other
systematic domains that are studied scientifically (e.g.,
biology, physics). That is, children can be engaged in
generating and testing hypotheses about how the system
works (J. S. Bowers & Bowers, 2017; Kirby & Bowers,
2017). P. N. Bowers and Kirby (2010) called this approach
structured word inquiry, or SWI. This approach con-
trasts with morphological interventions, which do not
consider the interrelation between morphology, etymol-
ogy, and phonology and which do not emphasize the
role of testing hypotheses about how the system works.

To avoid any confusion, it is important to emphasize that
the explicit instruction of orthographic phonology—how
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Level
1
z
;
Sapphire Limestone
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Emerald Granite
Diamond Marble
Ruby Slate

Minerals

Metals

(Rare (Common) ( Alloys )
Platinum Aluminum Bronze
Silver Copper Steel
Gold Lead Brass

Iron

Fig. 2. A set of to-be-remembered words (taken from Bower, Clark, Lesgold, & Winzenz, 1969)
organized in a hierarchy that highlights the meaningful relations among the words. Words displayed
in this format were better remembered than in a condition in which words were randomly placed
within the hierarchy so that the meaningful relations were obscured.

grapheme—phoneme correspondences work—is a core
feature of SWI. However, unlike phonics, SWI considers
grapheme—phonemes within the context of morphology
and etymology. For example, consider the crucial role
of morphology for understanding the grapheme-
phoneme correspondences in the word react. Absent
morphology, it is not possible to determine the graphe-
mic structure of the <ea> letter sequence: Is the <ea> a
digraph corresponding to a single phoneme (pro-
nounced /i/), or two graphemes associated with dis-
tinct phonemes? Morphology clarifies the phonology.
The word react has the morphological structure <re +
act>, and this rules out <ea> as a digraph because
graphemes never cross morphemic boundaries. Suc-
cessful application of learning from SWI negates the
mispronunciation /ri:kt/ (homophonous with reeked),
while successful application of phonics learning makes
reeked and react equally plausible readings. More
generally, the morphological context provides an expla-
nation as to why specific grapheme-phoneme corre-
spondences occur in words (e.g., why the word action
includes the <t> rather than the <sh> grapheme to
represent the /f/ of action).

Although the SWI characterization of the English
orthographic system is linguistically uncontroversial,
why should SWI be taken seriously as a potential alter-
native to phonics in a classroom context? Most impor-
tantly, there are pedagogical arguments that strongly
motivate this approach. Shulman (1986) argued that
teachers with a better understanding of their subject
matter are in a better position to exploit a variety of
pedagogical techniques within that given domain, what

he called pedagogical content knowledge. In the case
of SWI, a better content knowledge of the English spell-
ing system allows teachers to exploit two of the most
powerful insights from psychology for improving learn-
ing and memory.

First, SWI can exploit the finding that learning is best
when information is encoded in an elaborative and
organized manner. For example, Bower, Clark, Lesgold,
and Winzenz (1969) carried out a memory experiment
in which words were organized within a hierarchy that
highlighted the meaningful relations among the words,
as depicted in Figure 2. Memory was approximately
three times better in this condition compared with a
condition that did not highlight these relations. SWI
(but not phonics) can exploit this insight because chil-
dren learn about the meaning-bearing elements of
words (morphemes) and learn to organize words into
morphological families that share meanings and spell-
ings. Organizing words into morphological families
using matrices (as in Fig. 1) highlights this organization,
much like the hierarchies used by Bower et al. (1969).

Second, SWI can exploit the finding that memory
and learning benefit from a strategy called elaborative
interrogation, in which learning is better when children
generate plausible explanations as to why some stated
fact is true (Dunlosky, Rawson, Marsh, Nathan, &
Willingham, 2013). This insight is again easily exploited
by SWI. For instance, children can be presented with
lists of words (e.g., play, playful, replay, plays, plane,
playmate, and say) and investigate the structure and
meaning of these words in order to generate and test
hypotheses about which words belong to a common
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morphological family, which do not, and why. Or chil-
dren can make sense of why does is spelled <does>
rather than *<duz> or why there is a <g> in sign, or
explain countless other spellings that cannot be under-
stood via the alphabetic principle (see Kirby & Bowers,
2017, for more practical illustrations of SWI).

Furthermore, there are good reasons to think that
SWI can address the main criticism of phonics, namely,
the view that an emphasis on grapheme-phoneme cor-
respondences is not engaging for many children. For
example, when discussing the disappointing results of
some phonology-based intervention studies, Snowling
and Hulme (2014) argued that intervention studies need
to focus more on pupil motivation, with the aim of
increasing students’ enjoyment of reading. We would
suggest that SWI is a promising approach in this respect,
given that it aims to give children an understanding of
the meaningful organization of the writing system
through word investigations. As noted by Dunlosky
et al. (2013), “Anyone who has spent time around young
children knows that one of their most frequent utter-
ances is ‘Why?”” (p. 8). Indeed, nothing motivates like
understanding.

In addition to these pedagogical considerations, it is
important to note that there is preliminary empirical
evidence that SWI improves decoding (Devonshire,
Morris, & Fluck, 2013), spelling (Devonshire & Fluck,
2010), and vocabulary knowledge (P. N. Bowers &
Kirby, 2010). This highlights the promise of SWI to
improve a wide range of literacy skills, consistent with
teaching children the role that both phonology and
semantics play in shaping English spellings. Impor-
tantly, the Devonshire et al. (2013) study found SWI to
be more effective than phonics in children between the
ages of 5 and 7, suggesting that SWI can be introduced
at the very start of instruction. We do not want to make
too much of this empirical evidence, given that so few
studies have been carried out thus far. But in combina-
tion with the strong pedagogical considerations, we
would argue that SWI is a highly promising approach
that deserves more attention. In order to illustrate how
SWI can be implemented at the start of instruction,
there are several videos available that document SWI
instruction in preschool (https://vimeo.com/189070725)
and kindergarten (https://www.youtube.com/
watch?v=VW8in2AIPy8&t=8s).

Summary

Our main point is to highlight that reading instruction
has been guided by a fundamental misunderstanding
of the English spelling system and that this has had a
profound impact on the type of research that has been
carried out. This is problematic, given that a plausible

alternative to phonics is that reading instruction should
be informed by an accurate characterization of English
spellings, consistent with the more general claim that
an understanding of the subject matter can inspire bet-
ter teaching methods (i.e., the use of so-called peda-
gogical content knowledge). In our view, a key priority
for reading research is to directly compare phonics with
SWI or other approaches to reading instruction that
emphasize the fact that word spellings are organized
by phonology and meaning.
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