
This poster shows our ongoing research which ultimately aims to develop a
framework that quantitatively guarantees the optimal matching of the Japanese
students and their learning materials in EFL reading instruction.

The study, which makes use of the e-learning systems developed by the authors,
tries to clarify the relationship between (1) the learners’ EFL fluency (2) the
materials’ linguistic properties (based on the measurement of the lexical density,
vocabulary difficulty and the degree of reading ease), and (3) actual reading process
(based on the measurement of the reading speed and the elucidation of the process
leading to the correct comprehension).

(0) Introduction

(2-1) Quantitative Analysis of the Reading Materials: 
Lexical Density and Reading Ease

(5) Conclusion
The TOEFL-related reading materials have a very uniform character in terms of the advanced Lexical
Density measured by DREC-J. This proves that the TOEFL® test is widely used as a global standard test.
On the other hand, there is no correlation between the Flesh Reading Ease assessment, which does not
take into account non-native speakers of English, and the Lexical Density calculated by the DRE-J, and in
addition, the Flesh assessment does not explain the reading speed and comprehension of Japanese EFL
learners. Despite this, there are passages in the wpm values measured by ERAMS in which large
differences are observed between the high and low performers.
DREC-J, based on a lexical database designed for Japanese EFL learners, also evaluates the readability (or
illegibility) of passages in terms of "transitions in the percentage of deviant words at a particular lexical
level" as well as Lexical Density. Judging from the "transition in terms of percentage of deviant words,"
the 6,000- to 7,000-word level can be considered a kind of threshold for Japanese EFL learners.
For EFL learners in general, the coefficients of reading speed and comprehension as measured by ERAMS
and the coefficient of lexical level transition calculated by DREC-J should be combined to find a threshold
based on learners' native language differences and proficiency. The optimal reading materials are those
passages that have a lexical tendency with the concentration of the fewest number of deviant words
around each threshold.
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(3) Measuring the Reading Speed and Reading Accuracy

(4) Findings & Discussion: Which is an Obstacle to EFL Reading, 
Lexical Density, Reading Ease or Vocabulary Level? 

Reading phase: Students read material with proper 
vocabulary level checked by DIREC-J. 

Answering Phase: EFL learners read the target passages and answer the questions that follow before checking the rate of
correct answers and their reading speed. They are not allowed to go back to the text screen in answering questions. The
reading speed measured by the system is used to calculate into the wpm (word per minute) format.

Assessment phase: Learners can observe their own learning
log of the passages they have read and answer the related
questions: (1) the reading speed and the time they needed to
answer the questions (thinking time) and (2) the correct
answer ratio. EFL teachers can give suggestions based on the
logs reflecting students’ reading process.
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(2-2) Quantitative Classification of the Reading Materials: 
Measuring the Difficulty per Each Lexical Level

(1) Learner Profiling

Participants: (1) Non-
English major freshmen
of one of the leading
Japanese universities, (2)
two classes in general
education English course
(n=77), (3) students who
took all the six TOEFL-
related tests and
completed 12 ERAMS
materials (n=55)
Subjects of analysis: 10
‘High achievers’ and 10
‘Low achievers’

Lexical Density: (excluding function words)
LD = ((#of content-word lemma types / #of content-word lemma)*100)
Flesh Reading Ease:
RE = 20.6835 – (AV Sentence Length * 1.015) – (AV syllable per word * 84.6)

Percentage of total words that deviate from the range of each vocabulary level

EFL Vocabulary level: the number of
each level stands for 1,000 words each.
Approximately 1,000 English words are
to be taught in Japanese junior high
schools. High school textbooks cover
about 3,000 words. Therefore, the
4,000-word level (Level 4) represents the
number of English words that new
university students are expected to have.

DREC-J (Degree of Reading Ease Calculator for Japanese EFL learners) determines the degree of reading difficulty (not the
degree of reading ease in a strict sense) of its target passage by calculating the ratio of words that are beyond the
learner’s vocabulary level. It is equipped with a database with the categorization of the Japanese EFL learners’
vocabulary size.

Lexical Density & Flesch Reading Ease
The quality of TOEFL-related materials is uniformly guaranteed in terms of Lexical Density since they have small STDEV
(5.11). Yet, Flesh Reading Ease has a larger STDEV (14.69)(as shown in Figure 2).
This may be evidence that the degree of Flesh Reading Ease does not correspond to the ease (difficulty) of reading for
Japanese EFL learners.
As its formula indicates, FLesh Reding Ease, which was developed for native speakers of English, does not take into account
any difficulty level of each word employed in the target passage. On the contrary, after identifying the level to which each
word belongs DREC-J calculates the percentage of words that exceed a particular EFL vocabulary level.

WPM & Vocabulary Level Transition

No. 7 has a low degree of Reading Ease and can be identified as a difficult passage in
the results of the DREC-J's transitional measurement of difficulty for each specific
lexical level. Nevertheless, WPM is higher for the lower-ranked participants; it is
because they skipped over this difficult passage. This is because they skimmed over
the difficult passages, as evidenced by the significant difference in the ‘thinking time’
required for the responses included in Table 1. As a result, the percentage of correct
responses to the gist question was lower.

Overall, the top performers had higher percentages of correct answers and higher wpm (faster reading speed) than the
bottom performers. Passage No. 4 has the lowest Lexical Density. However, there is a large difference (26.1) in wpm
between the top and bottom performers. This is because the difficulty level does not decrease from the 5,000-word level
(the excess word rate remains at 6%), and the excess word rate finally drops to the 3% level at the 8,000-word level. In
Passage No. 2, also classified in the moderate category, a wpm difference of 8.9 is observed. The line graph of these two
passages (in Figure 9) shows that the two lines intersect at lexical level 5,500 and again at level 8,000.
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As Table 4 shows, the average percentage of
out-of-range words at each lexical level is
6.6%. Based on this measurement, the 12
passages were categorized. Three in the
difficult category, two in easy, and seven in
the moderate category. The overall difficulty
transition is shown in Figure 3; the transition
trends for passages Nos. 3, 7, and 9 (classified
as difficult) are shown in Figure 4; the
transition trends for the two passages
(classified as easy) are shown in Figure 5;
Figure 6 shows the transition trends of seven
passages that belong to the moderate
category.

Figure 4


