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Abstract
This article examines how English as a foreign language learners might 
be better matched to reading texts using automatic readability analysis. 
Specifically, I examine how the lexical decoding component of read-
ability might be validated. In Japan, readability has been mostly de-
termined by publishers or by professional reading organizations who 
only occasionally publish their lists of readability ratings for specific 
texts. Without transparent readability methods, candidate texts cannot 
be independently evaluated by practitioners. Moreover, the reliance on 
centralized organizations to curate from commercially available texts 
precludes the evaluation of the multitudes of free texts that are increas-
ingly available on the Internet. Previous studies that have attempted to 
develop automatic readability formulas for Japanese learners have used 
surface textual features of texts, such as word and/or sentence length, 
and/or they have used word-frequency lists derived from large multi- 
register corpora. In this article, I draw upon on the findings of a study 
that examines how such word-lists might be validated for use in match-
ing Japanese learners to texts (Pinchbeck, manuscript in preparation). 
Finally, I propose a list of general criteria that might be used to evaluate 
the components of readability formulas in general.
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1 Background
A key dilemma in English as a foreign language (EFL) program design is 

how to choose course texts that are meaningful and interesting, and that also 
provide a source of useful new language input. This dilemma lies in the fact 
that texts –  written or spoken – that are over-loaded with new (i.e., unknown) 
language forms will not be meaningful or interesting. Matching texts based on 
their content, interest, and language level to specific groups of learners and/or 
individuals is, therefore, a prerequisite for effective language pedagogy. Exten-
sive reading has been proposed as a key learning strategy by which learners can 
make progress toward advanced proficiency in general and/or academic English 
(e.g., Nation, 2014). However, the dilemma inherent in matching learners to texts 
becomes more apparent when research that has examined the lexical difficulty 
thresholds is  considered. These studies have converged toward the recommenda-
tion that at least 95% of the words in instructional texts be already known to the 
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learner, and this threshold increases to 98% for independent reading (Hu & Na-
tion, 2000; Laufer & Ravenhorst-Kalovski, 2010; Schmitt, Jiang, & Grabe, 2011). 
Therefore, practitioners and learners are inevitably limited by the availability of 
level-appropriate reading texts that would allow learners to continually encoun-
ter new language without being overwhelmed by unknown words in the texts 
with which they attempt to engage (see Cobb, 2007, 2008).

1.1 Readability formulas
Automatic readability formulas have been used for decades by publishers 

and practitioners in K-12 education. Theoretically, they allow candidate texts 
to be evaluated for the difficulty they will likely present to learners at different 
 levels. Although commonly used formulas such as the Flesch–Kincaid grade level 
(Flesch, 1948; Kincaid et al., 1975) – which are packaged with MS-Word – have 
been shown to correlate with cloze test scores, the effect size of this relationship 
in EFL contexts varies dramatically depending on the study (r = 0.48 in Brown, 
1998, and r = 0.85 in Greenfield, 1999). Even in K-12 contexts where they were 
originally conceived, they have been criticized for their lack of construct validity 
(see below), as they are based on statistical curve fitting, rather than on a theory 
of reading and/or language development. This problem becomes more obvious 
when the accepted difficulty of certain types of texts is not accurately predicted 
by this formula; for example, Shakespeare’s Hamlet is rated by Flesch–Kincaid 
analysis as a text appropriate for children in Grade 2. Because these formulas 
measure only the surface features of texts, rather than the underlying factors that 
determine text difficulty, they also fail in providing writers any accurate guidance 
for rewriting texts to be more accessible to readers at lower levels of language pro-
ficiency. These types of criticisms of readability formulas have been common in 
the K-12 reading research literature (Bruce, Rubin, & Starr, 1981; Connatser, 1999; 
Davison & Kantor, 1982; Duffy, 1985; Lange, 1982; Maxwell, 1978; Selzer, 1981), 
and in the L2 literature, where several authors have called for the development of 
more accurate readability formulas that have been optimized for specific L2 con-
texts (e.g., Carrell, 1987; Greenfield, 1999).

1.2 Readability in Japan
There are a range of approaches to determine text-level appropriateness to 

EFL practitioners in Japan. Some studies that have examined readability have 
used surveys that ask students or teachers to rate the difficulty of texts (e.g., Hol-
ster, Lake, & Pellowe, 2017). There are also professional practitioner organizations 
that provide reading list suggestions for learners at different grade levels and/or 
 proficiencies. For example, the Yomiyasusa Levels (YL) are published biennially as a 
list of readability scores for English graded and leveled readers in Japan (Furukawa, 
2007). This index depends on the interpretation of factors such as, “illustrations, 
the backgrounds of the books, the size of the fonts, and different text styles.” The 
details of how such interpretations are operationalized have not been made trans-
parent. Similarly, a second readability system, The Kyoto Scale (MReader, 2018), 
uses a combination of the “headword” numbers that are provided by publishers and 
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information in the YL levels. The practice of using publisher’s headword  levels is 
problematic because there are inconsistencies in how headword levels are derived 
by different publishers (Claridge, 2012). To my knowledge, such readability systems 
have not been validated directly against the reading difficulty of texts. Furthermore, 
none of the above approaches provides an individual learner, teacher, or librarian 
with an ability to choose language-level- appropriate reading materials that have not 
already been vetted by outside organizations, which precludes the evaluation of the 
growing multitude of texts that are available for free on the Internet.

1.2.1 Direct measurement of text difficulty
The use of traditional reading comprehension tests to measure text difficulty 

was recognized as problematic very early on (Lorge, 1939) because the difficulty of 
the test questions and/or distractors confound the measurement of the difficulty of 
the text per se (for a recent review of this issue, see Cunningham, Hiebert, & Mes-
mer, 2018). For this reason, cloze tests have been used as the criterion variable for 
many readability formula studies in academia and in the publishing industry since 
the 1960s. Greenfield (1999) tested whether readability formulas that had been 
created for English-as-a-first-language children in the USA were also valid for 
adult EFL learners in Japan. He administered cloze tests to Japanese university 
students and then used the mean test scores as a criterion variable for evaluating 
different readability formulas. He found that the classic formulas did not correlate 
as well with Japanese readability scores (ranges of r = 0.691 to 0.861) as they did 
in U.S. K-12 contexts (Bormuth, 1971). He concluded that readability in Japanese 
EFL contexts should be treated as an overlapping, but unique construct.

1.2.2 The lexical component of text difficulty
Among the readability formulas tested in the Greenfield’s (1999) study, only 

the New Dale–Chall readability formula (Chall & Dale, 1995) included a lexi-
cal component, which is calculated as the percentage of words not found on a 
list of 3,000 words known by 80% of U.S. grade four students. When Greenfield 
developed his own readability formula, the Miyazaki EFL Readability Index, he 
included the surface-level features of letters-per-word and words-per-sentence. 
While word and sentence length can be considered as proxies for lexical decod-
ing and syntactic parsing, newer corpus-based and natural-language computa-
tional technologies allow the measurement of other factors that might represent 
such cognitive processes more closely (Baayen, Milin, & Ramscar, 2016). In a 
more  recent study, Crossley, Greenfield, and McNamara (2008) used Greenfield’s 
original cloze score data to develop models of readability using the psycholin-
guistic indexes available in the Coh-Metrix package (Graesser,  McNamara, & 
 Kulikowich, 2011). The Coh-Metrix analysis package has several word frequency 
indexes, all based on the Centre for Lexical Information (CELEX) corpus 
(Baayen, Piepenbrock, & Gulikers, 1995). In their final model, the CELEX writ-
ten word frequency index was shown to correlate r = 0.61 with Greenfield’s cloze 
test scores, and the combined readability model in this study, which included two 
additional text-indexes, was able to explain 84% of the variance (adjusted R2).
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2 The problem
The readability formulas that do exist for Japanese learners are lacking in 

several ways. Firstly, readability frameworks currently used in Japan depend on 
the ratings provided by publishers or by reading organizations. The methods by 
which publishers determine text reading levels have not been standardized or 
made available for scientific scrutiny. Similarly, other readability lists, such as the 
 Yomiyasusa, are only published every 2 years and are based on an unpublished 
evaluation procedure, the reliability of which has not been determined.  Secondly, 
to my knowledge, the few studies that have included a lexical component of read-
ability for Japanese learners have not examined word-lists derived from differ-
ent source corpora, registers and modalities for the purposes of optimization. 
Thirdly, commercially available readability frameworks used for the K-12 in the 
United States (e.g., the Lexile Framework; Stenner, Smith, & Burdick, 1983) are 
expensive, and they may not be valid for EFL learners. Finally, none of the avail-
able methods provides any diagnostic information that might be useful for teach-
ers, learners, and/or material developers.

2.1 Proposal for readability criteria
I propose a set of criteria that the next generation of readability tools should 

meet. They should (1) be transparent in how they calculate a readability index for 
a text, (2) be available for use by teachers and learners at minimal or no cost, (3) 
be easy to use, (4) provide diagnostic information that is of pedagogical benefit to 
learners, teachers, librarians, and other stakeholders that would allow texts to be 
reliably rewritten to different readability levels, and (5) be empirically validated 
on the target population of learners’ reading abilities.

One way that readability formulas could be developed toward satisfying 
these criteria would be to create a scale of linguistic forms (lexis, syntax, morphol-
ogy, etc.) that could be used not only for text evaluation, but which could also be 
used to develop diagnostic language tests. In this way, learners could be matched 
to texts using a common scale of linguistic difficulty. I will now summarize one 
study that has examined how the lexical component of such a scale might be opti-
mized for Japanese learners.

2.2 Call for a re-examination of the lexical component of readability
In an exploratory study (Pinchbeck, manuscript in preparation), I operation-

alized readability as the average cloze test scores of  Japanese learners (n = 200) using 
previously published data (Bormuth, 1971; Crossley, Greenfield, & McNamara, 
2008; Greenfield, 1999). Using Spearman correlations to relate the readability pre-
dicted by 26 different lexical indexes with the actual text difficulty as seen by the 
Japanese students, it was observed that word frequency/distribution rank-lists de-
rived from narrative-texts, conversational-texts, and from TV/movie- captions were 
the best predictors of  text readability (e.g., ρ = 0.81) as compared to written infor-
mational texts (ρ < 0.5). Using a Hotelling–Williams test for correlation differences 
(Steiger, 1980), the word list ranks derived from conversational and/or narrative 
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registers of  English were all significantly better predictors of  readability than were 
published word lists based on general corpora of  English, all of  which have been 
promoted as general service lists of  English (Brezina & Gablasova, 2013; Browne, 
Culligan, & Philips, 2013; Nation, 2012). These results are also consistent with a 
previous study that used vocabulary test-item difficulty as the criterion variable to 
compare word frequency lists ( Pinchbeck, McLean, Brown, & Kramer, 2016).

An additional finding of this study was that the size of the corpus from 
which word frequency/distribution lists were derived was not found to be an im-
portant factor in predicting readability. An analogous finding was also reported 
by  Brysbaert and New (2009), who examined word lists for their ability to predict 
lexical decision reaction times. They found that increasing the size of corpus sam-
ples of the British National Corpus (BNC) beyond 16 million tokens did not result 
in higher correlations with reaction times. 

3 Discussion and Conclusions
The primary goal of this article was to illustrate how pedagogical instru-

ments, such as readability formulas, might be developed, optimized, and vali-
dated for EFL learner populations. Many previous studies in readability have 
promoted cloze tests as a method that can be used to better estimate directly the 
difficulty of a candidate texts for a given learner population (e.g., Cunningham, 
Hiebert, & Mesmer, 2018). 

The BNC, the Corpus of Contemporary American English (COCA),  Ententen12, 
or the Cambridge English Corpus (CEC) are all large, general corpora of English that 
have been promoted as being representative of the English language. For these reasons, 
they have all been used by their proponents in the development of  general-purpose 
word lists (Brezina & Gablasova, 2013; Browne, Culligan, & Philips, 2013; Nation, 
2012), each of which have then been used as the basis for the creation of a number of 
other pedagogical tools such as specialized word lists or vocabulary tests. While the 
general principles that have driven these developments are sound, empirical validation 
of the pedagogical tools has been lagging, particularly with respect to how well these 
tools might work with different learner populations.

The results of the unpublished readability study cited here might be better in-
terpreted in the light of Biber’s work (e.g., 1993), who first challenged the notion that 
a single corpus that has been deliberately “balanced” can truly be used to represent 
all registers of language. His work and that of his students have detailed the mul-
titude of linguistic differences that exist between different registers and modalities 
of English. Through this lens, it seems arbitrary that when attempting to measure 
readability in Japanese EFL contexts, we should choose to use word lists derived 
from source corpora that includes U.S. or U.K. newspapers and/or academic re-
search articles, which are unlikely sources of language input for Japanese learners. 
While it is beyond the scope of this article to speculate on the possible psycholin-
guistic reasons why corpora of fiction or of captions of TV/movies for children 
might better represent the lexical knowledge of Japanese learners, it nevertheless 
raises the question of whether a single index of lexical difficulty should be used to fit 
all pedagogical purposes, for all learner populations, and in all teaching contexts.
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The necessary inclusion of a lexical component in any automatic readability 
system has several benefits, as follows. Firstly, word lists “provide a rational basis 
for making sure that learners get the best return for their vocabulary learning 
effort” (Nation & Waring, 1997, p.17). Word lists, based on corpus frequency, or 
some other psycholinguistic index, can be used as a proxy for a scale of lexical 
difficulty, which means that word lists can be used as strong predictors of text 
difficulty. Alternatively, such word lists can also inform how lexical items might 
be chosen from existing course materials for targeted instruction because they 
assist developers to avoid teaching words that learners already know. Addition-
ally, word lists also allow materials developers to simplify texts using a princi-
pled approach that is likely to produce texts that can be used for a wider range 
of learner-proficiencies. These types of text manipulations are not possible when 
only surface textual features are modified. For example, text length (i.e., tokens) 
was reported to be the major factor of readability in a recent study of Japanese 
students ( Holster, Lake, & Pellowe, 2017). However, we cannot purposefully make 
the text of a book easier to read by cutting a book in half; as the first half of a 
typical book is just as difficult to read as the second half. Finally, word lists also 
represent how useful individual lexical items are likely to be to learners,  inside or 
outside the language classroom. When word lists are included as terms in read-
ability formulas, it allows language programs and/or materials developers to bet-
ter match learners to texts because the same lexical scales of difficulty that are 
used for all of the above purposes can also be used to create diagnostic vocabulary 
tests that measure learner knowledge.

Automatic readability programs are limited because they examine texts 
 separately from their contexts of use and from a complex range of factors related 
to individual learners, such as learner interest, values, and motivation. Therefore, 
the experience and intuitions of developers, librarians, teachers, and learners will 
continue to be necessary in text selection decisions. The next generation of auto-
matic readability technologies will show their value by allowing teachers and ma-
terials developers to more efficiently access and evaluate the wealth of materials 
increasingly available on the Internet. A range of classroom- or learner-suitable 
texts that match both the thematic content of learning modules and the lexical 
knowledge of learners might be identified much more efficiently than that which is 
currently possible. The readability frameworks that are currently in use in Japan 
would make this a very slow process indeed. The Yomiyasusa readability lists 
are published only on a biennial basis and rely on the judgment of a committee. 
Similarly, The Kyoto Scale readability depends on publishers to level their own 
products and to make that information public. Neither of these approaches allows 
users to quickly determine the appropriateness of new candidate texts for their 
own learners.

Using computers, it is not currently possible for any practitioners to eas-
ily and accurately analyze the deeper structural and semantic features of texts 
(i.e.,   dialect; rhetorical structure; topic background, specificity, and complex-
ity; cohesive devices; allusion; metaphor; the level of inferencing required of the 
reader; and/or formulaic language; etc.). In order for these textual features to be 
included in automatic readability estimation, we must await further advances in 
natural language processing technologies. In the meantime, however, I propose 
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that a re-examination of the lexical component of readability is warranted, partic-
ularly in Japan and in other EFL teaching contexts. It is my hope that this article 
might generate some interest toward the development of large-scale  validity stud-
ies that would develop new pedagogical tools for more valid and efficient match-
ing of Japanese K-12 and/or adult EFL learners to English texts.
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