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Abstract

The present study is a partial replication of the most widely cited study of lexical
coverage and reading comprehension by Hu and Nation (2000). Ninety-four advanced L2
learners read a short story at one of 90%, 95%, 98%, and 100% lexical coverage and then
completed a 14-item reading comprehension test. The results showed that although
comprehension scores did tend to increase from 90% to 100% coverage, there were no
statistically significant differences in comprehension scores between those who read the
text with 90%, 95%, and 98% lexical coverage. Participants who read the text with 100%
coverage did have significantly higher scores than those who read it at 90% and 95%
coverage. The results also revealed that lexical coverage and perceived difficulty both
have a role in predicting comprehension scores, but the amount of variation explained is
small (11% and 8%, respectively).

Keywords: vocabulary, reading comprehension, lexical coverage, perceived difficulty, vocabulary
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Lexical coverage is defined as the proportion of words that are known within a spoken or written
text. For example, if 900, 950, or 980 words in a 1,000-word text are known, the corresponding
lexical coverage figures would be 90%, 95%, and 98%. Reaching certain lexical coverage figures
(e.g., 95% and 98%) is frequently discussed as being necessary for comprehension to be
achieved (e.g., Nation, 2022; Vilkaité-Lozdiené & Schmitt, 2020; Webb & Nation, 2017).
Research indicates that comprehension scores tend to increase as the lexical coverage of text
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increases beyond 90% (Bonk, 2000; Hu & Nation, 2000; Laufer, 1989; Schmitt et al., 2011; Van
Zeeland & Schmitt, 2013). Laufer and Ravenhorst-Kalovski (2010) suggested that 95% coverage
may provide minimal understanding, but that 98% coverage may provide more precise
comprehension. More recently, however, studies of lexical coverage tend to indicate that the
lexical coverage necessary for comprehension may be a function of the mode of input;
understanding audiovisual input and spoken input may not require as high a lexical coverage as
is necessary to understand written text. A lexical coverage of 98% is often recommended for
reading comprehension (e.g., Hu & Nation, 2000; Schmitt et al., 2011), while a lexical coverage
of 95% may be sufficient for listening comprehension (Van Zeeland & Schmitt, 2013) and
viewing comprehension (Durbahn et al., 2020).

Research on lexical coverage has been widely cited. Early studies (Hu & Nation, 2000; Laufer,
1989; Schmitt et al., 2011) that investigated the lexical coverage necessary to understand written
text have each been cited over 1000 times for a total of 4,997 citations (July 4, 2025: Google
Scholar). Lexical profiling studies have used the 95% and 98% lexical coverage figures to
determine how many word families are required to understand texts written for L1 speakers
(Nation, 2006), L2 learners (Webb & Macalister, 2013), songs (Tegge, 2017), television
programs (Webb & Rodgers, 2009a), movies (Webb & Rodgers, 2009b), academic spoken
discourse (Dang & Webb, 2014), TED Talks (Coxhead & Walls, 2012), and L2 proficiency tests
(Kaneko, 2014, 2015; Paribakht & Webb, 2016). Perhaps one reason why studies of lexical
coverage have had such a large impact on the research literature is that it is intuitively logical; it
makes sense that it will be easier to understand input that contains more known words.
Moreover, the application of lexical coverage to determining vocabulary learning targets for
comprehension of discourse types has great pedagogical value. However, Webb (2021) argues
that because there are very few studies of lexical coverage and there is variance in the degree to
which discourse could be understood at different coverage figures, there is a need for further
research in this area. Indeed, a recent partial replication of Hu and Nation’s (2000) study by
Kremmel et al. (2023) found that the earlier results could not be fully supported and they
suggested caution in applying lexical coverage recommendations. With limited and inconsistent
evidence in support of lexical coverage indicators of comprehension, we agree with Webb (2021)
and Kremmel et al. (2023) that further research on the relationship between lexical coverage and
comprehension is warranted.

The aim of the present study is to partially replicate Hu and Nation’s (2000) study of the lexical
coverage needed to understand a written text. The present study will build on the earlier study by
including participants with a different L2 learning background, include perceived text difficulty
as a variable, and examine the degree to which participants achieved several different
comprehension thresholds.

Lexical Coverage and Comprehension

Although discussions of lexical coverage have become increasingly common, there are few
studies that have looked at its effects on comprehension. Hu and Nation (2000), Laufer (1989;
2020), and Schmitt et al. (2011) explicitly examined the effects of lexical coverage on reading
comprehension, Bonk (2000) and Van Zeeland and Schmitt (2013) investigated its effects on
listening comprehension, and Durbahn et al. (2020) looked at its effects on viewing
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comprehension. Together these studies indicate that (a) lexical coverage affects comprehension,
and (b) the proportion of words that needs to be known may depend on the modality of L2 input.

Laufer’s (1989) study was the first to look at how lexical coverage affects reading
comprehension. She asked EFL learners to underline any unknown words that they encountered
in an academic text to determine their lexical coverage and measured their reading
comprehension of that text. She found that from 95% lexical coverage, a greater proportion of
the participants had reading comprehension scores at or above 55%. This led her to suggest that
95% lexical coverage is sufficient for reading comprehension. Hu and Nation (2000) compared
EFL learners’ reading comprehension of a relatively easy text at four levels of lexical coverage:
80%, 90%, 95%, and 100%. To ensure that the different versions of the text varied in coverage,
they replaced the lowest frequency words in the texts with different proportions of pseudowords.
They measured comprehension with multiple-choice and cued written recall tests and set the
cutting points for comprehension as 12 or higher out of 14 on a multiple-choice test and 70 or
higher out of 140 on a cued written recall test. They found that no participants reached the
comprehension targets at 80% lexical coverage, few reached the target at 90%, more participants
reached the comprehension target at 95% but they were still more participants who did not
understand the text than those that did. At 100% lexical coverage, 10 of the 17 participants
achieved the comprehension targets on both tests.

Kremmel et al. (2023) partially replicated Hu and Nation’s (2000) study. They expanded on the
earlier study by sampling participants from a non-WEIRD (Western, educated, industrialised,
rich, and democratic) context, including texts with a greater number of lexical coverage levels
(80%, 90%, 95%, 98%, 100%), including two types of comprehension questions (multiple
choice, short answer) and investigating lexical coverage in relation to an expository text in
addition to the original narrative text. Their findings provided some support for the earlier
findings in that comprehension scores did tend to increase as lexical coverage increased from
90% to 100%. However, they also found a great deal of variance in comprehension across the
different levels of coverage. The only significant differences across the different lexical coverage
versions of the narrative text were that the multiple-choice data indicated that the 90% version
was understood better than the 80% version, while the short answer data indicated that the 100%
version was better understood than the 98% version. For the expository text, both question types
indicated that the 98% version was better understood than the 95% version, while the difference
between the 98% and 100% versions approached significance, indicating that the 98% version
was better understood than the 100% version. Kremmel et al. concluded that 98% lexical
coverage may not indicate adequate reading comprehension and suggested further research
investigating the effects of lexical coverage on comprehension was warranted.

Schmitt et al. (2011) measured the vocabulary knowledge of the words in two texts to calculate
the lexical coverage of each participant. Schmitt et al. also looked at topic familiarity as a
variable by including one text about a topic (climate) that participants might be familiar with,
and another text (the effects of exercise on mice) that they might be less familiar with. A
checklist test was used to determine vocabulary knowledge of 661 participants. Each participant
read the two texts and completed a 30-item reading comprehension test made up of 14 multiple-
choice and 16 graphic organizer type questions after reading each text. The results indicated that
there was a linear relationship between reading comprehension and lexical coverage with
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comprehension scores tending to improve as the percentage of known words increased from 90%
to 100%.

Laufer (2020) also examined the effects of lexical coverage on reading comprehension. Her
research expanded on Hu and Nation’s (2020) study by using the same multiple-choice
comprehension test and versions of the 90%, 95% texts. However, she also created an additional
98% version of the text to provide more precise data about these three different lexical coverage
points (i.e., 90%, 95%, 98%). One key difference between Laufer’s (2020) study and the earlier
studies investigating lexical coverage and reading comprehension was that in her recent study,
the participants completed a lexical inferencing task while reading the text. The aim of the
lexical inferencing task was to potentially increase lexical coverage through in-task vocabulary
learning. In contrast to the earlier studies, Laufer found that there were no significant differences
in comprehension scores across the three levels of lexical coverage. This was perhaps due to the
positive effects of lexical inferencing.

Bonk (2000) compared listening comprehension of four short spoken texts with varying
proportions of low frequency words. Participants listened to each passage and then completed a
L1 free recall test to measure comprehension. After each comprehension test, the participants
completed a dictation task that involved listening to each spoken text twice (first with pauses and
then without pauses) to measure their knowledge of the vocabulary in the text. Comprehension
test scores were rated as either good or inferior. The results revealed listening comprehension
scores varied to a large degree at different levels of coverage; good listening comprehension was
achieved at 75% lexical coverage and inferior comprehension occurred at 100% coverage.
However, comprehension tended to be higher with increased lexical coverage. Van Zeeland and
Schmitt (2013) compared comprehension of four spoken passages that were sourced from the
Internet. The passages were manipulated with pseudowords replacing words less frequent than
the 2,000-word level to create texts with four differing levels of lexical coverage: 90%, 95%,
98%, and 100%. Participants listened to all four passages and completed 15-item multiple-choice
comprehension tests after each passage. The results showed that most participants could
understand the listening passages at 90% (7.35/10) and 95% (7.65/10) lexical coverage, but the
average raw scores at 98% and 100% lexical coverage were slightly higher (8.22 and 9.62,
respectively). Van Zeeland and Schmitt (2013) suggested that 95% coverage might be most
appropriate for listening comprehension because there was less variation in comprehension
scores at 95% coverage than at 90%. Durbahn et al. (2020) investigated the effects of lexical
coverage on comprehension of a 30-minute television documentary. Participants knowledge of
146 words in the documentary was evaluated using an aural meaning recall test and viewing
comprehension was measured with a 31-item test that included audio-based, imagery-based, and
audio plus imagery-based questions. They found some fluctuations in mean comprehension
scores as lexical coverage increased. However, mean L2 comprehension scores tended to
increase along with lexical coverage. Durbahn et al. (2020) found that comprehension was 62%
at 87% coverage and 97% at 99% lexical coverage.

There have also been several studies (Laufer & Ravenhorst-Kalovski, 2010; Noreillie et al.,
2018; Steehr, 2009) that indirectly look at the effects of lexical coverage on reading and listening
comprehension. These studies estimate the lexical coverage of text by measuring the vocabulary
knowledge of participants and matching scores to the lexical profiles of texts. Because
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vocabulary size (e.g., Nation & Beglar, 2007) and levels tests (e.g., Schmitt et al., 2001; Webb et
al., 2017) are unlikely to provide precise measurements of the vocabulary in text, and knowledge
of a small number of words in a text can have a large effect on lexical coverage figures,
researchers should be cautious when interpreting these findings. However, the findings of these
studies are consistent with those of more precise measurements of lexical coverage; learners with
greater vocabulary knowledge tend to have greater reading and listening comprehension scores.

Laufer and Ravenhorst-Kalovski (2010) investigated the relationship between vocabulary
knowledge and reading comprehension. They measured vocabulary knowledge by adding
together scores on the 2,000, 3,000, and 5,000 levels of Schmitt et al.’s (2001) Vocabulary
Levels Test. They measured reading comprehension using the reading comprehension scores of
an established university entrance test in Israel and estimated the lexical profile of the materials
by averaging the profiles of three earlier tests. They found that L2 learners with greater overall
vocabulary knowledge had higher reading comprehension scores (correlation of .80), and that as
mean comprehension scores and estimated lexical coverage increased, so did reading
comprehension. Stehr (2009) and Noreillie et al. (2018) investigated the relationship between
vocabulary knowledge and listening comprehension and also estimated lexical coverage by
comparing lexical profiles of the listening material to scores on tests of vocabulary knowledge.
Both studies found significant positive correlations between the two variables ( = .70 in Staehr
(2009), r = .63 and .70 in two experiments in Noreillie et al. (2018). The results of these studies
also showed that as the vocabulary test scores of L2 learners and their estimated lexical coverage
increased, so did their mean comprehension scores.

Taken together the studies of lexical coverage clearly demonstrate the importance of vocabulary
knowledge for comprehension; knowing more words in a text provides a greater chance that the
text will be understood. However, Webb (2021) highlights several reasons why there is a need
for further research on lexical coverage. First, there was a great deal of variability among L2
learners at different levels of lexical coverage in the earlier studies. For example, at 100%
coverage, mean reading comprehension scores were 19/30 and 23/30 on two texts in Schmitt et
al.’s (2011) study, while Hu and Nation (2000) found that only two participants achieved perfect
comprehension scores at 100% coverage. This highlights the fact that while knowing the
vocabulary in a text does increase the chances that spoken or written text will be understood, it
does not ensure that it will be understood. Moreover, both studies also found that learners could
do well in reading comprehension tests at 90% lexical coverage. Hu and Nation (2000) found
that 75% of participants who read the text at 90% lexical coverage had scores of 9/14 (64%) or
higher, and 25% of them had scores of 86% or higher. Schmitt et al. (2011) also found that at
90% coverage, participants were able to achieve reading comprehension scores of 83% and 87%
for their two texts. The degree of variance across the 100% and 90% lexical coverage levels
suggests that it is particularly important to track not just the mean scores at each lexical coverage
point, but also the extent to which participants achieve different reading comprehension scores.
One aim of the present study is to examine the variation across learners at each of 90%, 95%,
98%, and 100% lexical coverage. Another reason why further research investigating lexical
coverage is needed is that there are many other variables that have been found to affect
comprehension. Jeon and Yamashita (2014) found that nine variables moderated L2 reading
comprehension. For example, research has shown that background knowledge (Pulido, 2004),
the amount of formulaic language in the text (Martinez & Murphy, 2011), the type of
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comprehension measured (literal, inferential; Herman & Leeser, 2022), L2 vocabulary
knowledge, L2 grammar knowledge, working memory, and L1 reading comprehension can affect
L2 reading comprehension (Jeon & Yamashita, 2014). With so many factors affecting reading
comprehension, it may be most accurate to suggest that reaching certain lexical coverage figures
may indicate a certain degree of comprehension but not ensure the same level of comprehension
across students.

One related factor that has not been examined in studies of lexical coverage is perceived text
difficulty. Urquhart and Weir (1998) argued that text difficulty is determined by linguistic,
organisational, propositional, and discoursal features. Multiple measures of text difficulty have
been suggested (e.g., Flesch Reading Ease, Flesch-Kincaid, Dale-Chall formula, etc.), and the
majority of readability formulae are indeed based on comprehension scores. However, it is
important to consider that text difficulty is not fixed and that readers might experience the same
text differently. In fact, a distinction is often made between actual text difficulty, measured in
comprehension test scores, and perceived text difficulty, which refers to how difficult the readers
perceive a particular text (e.g., Leroy & Kauchak, 2013). In the L2 literature, several studies
have examined the correspondence of perceived text difficulty with levels in graded readers (e.g.,
Arai, 2022, 2023; Holster et al., 2017). To the authors’ knowledge, no previous studies have
examined the correspondence of perceived difficulty and levels of lexical coverage. It is useful to
look at the relationships between perceived difficulty, lexical coverage, and reading
comprehension because while lexical coverage may be an indicator of comprehensibility,
because each person’s vocabulary is unique, lexical coverage will vary from learner to learner.
This means that selecting materials based on the lexical coverage for a class as a whole will
likely be appropriate for some learners and inappropriate for others. Although perceived
difficulty will also vary across learners, it is also much easier for teachers and learners to apply
to material selection in classroom learning contexts; if a text is perceived as being too difficult by
a learner, then another more appropriate text can be chosen. Examining the relationships between
lexical coverage, perceived difficulty, and reading comprehension can shed light on the degree to
which each variable is associated with the comprehensibility of written text. The present study
will explore potential differences in perceived difficulty across the various lexical coverage
thresholds, as well as its relationship with reading comprehension scores.

The primary aim of the present study was to examine the extent of variation across different
lexical coverage levels. Because Hu and Nation’s (2000) study of lexical coverage has had such
a large impact on the topic (2,331 citations in Google Scholar: July 4, 2025), we partially
replicated their study using the same 90%, 95%, and 100% versions of their materials, as well as
their 14-item multiple-choice comprehension test. However, we also used Laufer’s (2020) 98%
version of their text to provide greater clarity about L2 reading comprehension at this level. In
addition, because studies have used different benchmarks for comprehensibility of a written text
(55%: Laufer, 1989; 70%: Schmitt et al., 2011; 85%: Hu & Nation, 2000), we also looked at the
number of participants from each lexical coverage condition who achieved those target
percentages. Finally, we also examined the degree to which lexical coverage and perceived text
difficulty predicted reading comprehension scores to determine the degree to which each variable
contributed accurate understanding of written text. The research was guided by the following
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questions:

1. To what extent do L2 learners understand a written text at different levels of lexical
coverage (i.e., 90%, 95%, 98%, 100%)?

2. To what extent do L2 learners who have read a text with different levels of lexical

coverage achieve different reading comprehension score targets (i.e., 55%, 70%, 85%)?

To what extent does lexical coverage affect learners’ perceived difficulty of the text?

4. To what extent do lexical coverage and perceived difficulty of the text predict reading
comprehension?

(O8]

Methodology
Participants

Ninety-four L2 advanced learners of English from a range of L1 backgrounds (Chinese = 80;
Japanese = 3; Spanish = 3; Indonesian = 2; Italian = 2; Turkish = 2; Korean = 1; Russian = 1)
participated in the study (male = 6; female = 88). Their ages ranged from 21 to 43 (M = 25.8; SD
=4.6). They were all postgraduate students at a UK university and had a mean vocabulary size of
6,740 (SD = 885.3), as measured by the V_Yes-No v1.01 (Meara & Miralpeix, 2015). A one-
way ANOVA showed that there were no significant differences in the average vocabulary size of
participants across the four conditions (F(3,90) = 0.733, p = .535). Participants self-rated
knowledge of English on a 10-point Likert scale was as follows: speaking 6.90 (SD = 1.34);
listening 7.65 (SD = 1.20); reading 7.73 (SD = 1.16); and writing 6.63 (SD = 1.31).

Materials

The short story from Hu and Nation (2000) was used in this study. ‘The escaped madman’ was
meaning-focused L2 input (621 words) about a person being tricked about an escape from a
mental institution. Four different versions of the text were created with different levels of lexical
coverage (i.e., 90%, 95%, 98%, and 100%). The different versions were designed by replacing
low frequency words in the text with pseudowords. The 90%, 95% and 100% versions were
taken from Hu and Nation (2000). In the 90% version, 10% of the running words were replaced
by pseudowords (46 types; 62 tokens). In the 95% version, 5% were replaced by pseudowords
(24 types; 31 tokens). The same procedure was used by Laufer (2020) to create the 98% version
for the current study of which 2% were pseudowords (12 types; 13 tokens). The 100% version
only contained the original running words (see Appendix A for the 90% version of the story).

The pseudowords were the same as those used in Hu and Nation’s (2000) study. All the
remaining words in the text were from the 3,000 most frequent words in Nation’s (2012) BNC-
COCA lists, as measured by Lextutor (Cobb, n. d.). The majority of pseudowords appeared once
or twice in the texts. However, a very small number of pseudowords were encountered more than
two times (see Appendix B for the complete list of items and frequencies across conditions).

Measurement Instruments
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The 14-item multiple-choice test developed by Hu and Nation (2000) was used to measure
participants’ reading comprehension. It contained items with four options each, covering the
main ideas of the story. The text was divided into idea units and these were classified into four
groups, according to the level of importance of the idea units in the story: the top 25% most
important idea units, the top 50%, the top 75% and the 25% least important (for a complete
description of the design of the test see Hu & Nation, 2000). The comprehension questions did
not include the pseudowords. The reading comprehension test was scored by giving one mark for
each correct answer. The Cronbach’s alpha coefficient for the final comprehension test
completed by participants in the present study was .695, indicating acceptable reliability (see
Appendix C for complete comprehension test).

It is important to note that Hu and Nation’s (2000) also administered a cued recall test to
participants as a second reading comprehension measure. However, because this test does not
follow recommended design and scoring features for language assessment (Kremmel et al.,
2023), it was not administered to participants.

Procedure and Analysis

Data were collected individually in a language laboratory.! Participants first provided their
written consent to participate in the study. They were then randomly assigned to one of the four
conditions (90%; 95%; 98%; 100%) and read the assigned version of the text on a computer
screen.” The story was presented over eight pages with an average of 75 words per page (Min =
70; Max = 84). This was followed by the 14-item reading comprehension test. The participants
could not see their assigned materials when taking the reading comprehension test. Participants
in the 90%, 95% and 98% conditions were also asked to rate the difficulty of the text they had
read in a 10-point scale (1 = extremely easy; 10 = extremely difficult).

The normality of the data was first assessed with the Shapiro Wilk test. Results showed that
comprehension scores and text difficulty ratings were not normally distributed (p = .000). Thus,
non-parametric Kruskal-Wallis H tests were used to analyse the effect of lexical coverage on
comprehension (Research question 1) and perceived difficulty (Research question 3). The
analysis of comprehension involved four groups (i.e., 90%, 95%, 98%, and 100%). Tukey post-
hoc tests (with Bonferroni correction) were conducted for multiple comparisons. Effect sizes are
reported and interpreted according to Plonsky and Oswald (2014). Individual test scores were
examined to evaluate the extent to which the participants from each group achieved the 55%,
70%, and 85% comprehension thresholds applied within earlier studies (Research question 2). In
response to the fourth research question, a standard multiple regression model was run to predict
comprehension scores from lexical coverage and perceived difficulty. Since perceived difficulty
ratings were not collected for the 100% condition, the regression analysis involved data from the
90%, 95% and 98% conditions (N = 72). As lexical coverage was a categorical variable with
three categories, it was dummy coded into two variables. The assumption of multicollinearity
was met, with none of the correlation coefficients between the predictors above .5, variance
inflation factors (VIF) well below 10 (Myers, 1990), and no tolerance values below 0.1. After
replacing outliers with the next highest point +1, the distribution of standardised and
unstandardised residuals was normal according to the Kolmogorov-Smirnov test ( .200). The
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assumptions of homoscedasticity and independence of errors (Durbin-Watson statistic = 2.1)
were also met.

Results

Table 1 presents the descriptive statistics for comprehension and perceived difficulty across
groups.

Table 1. Descriptive statistics for comprehension and perceived difficulty (standard deviations
and 95% Confidence intervals in brackets)

Condition N Comprehension Perceived difficulty
(Max = 14) (Max =10)
90% 22 9.73 6.45
(8D =2.60; CI[8.57-10.88]) (SD=1.30; CI[5.88 - 7.03])
95% 22 10.32 532
(SD=1.81;CI[9.52-11.12]) (SD=1.62; CI [4.60 - 6.03])
98% 28 11.43 4.29
(SD=2.40; CI[10.50 - 12.36]) (SD =1.56; CI [3.68 - 4.89])
100% 22 12.64

(SD = 1.59; CI[11.93 - 13.34])

Results of the Kruskal-Wallis H test showed that there was a significant difference across the
groups in comprehension scores (y*(3) = 26.381, p = .000), with a small effect size, °>= .3,
(Plonsky & Oswald, 2014). Post-hoc comparisons with Bonferroni correction (a = .008) showed
that scores in the 100% condition were significantly higher than scores in the 90% (p = .000) and
the 95% conditions (p = .003), with large effect sizes (d = 1.3 and d = 1.4 respectively), but there
were no significant differences between scores in the 98% and the 100% conditions. No other
significant differences emerged.

The comprehension data were also explored to determine how many learners reached a specific
comprehension threshold within each condition. Different comprehension thresholds used in
previous research were applied to the data (see Table 2). Table 2 shows that the lowest
comprehension threshold (55%) was achieved by the majority of participants in all conditions.
Over 80% of the participants were able to achieve the 70% comprehension threshold in
conditions 95%, 98% and 100%, but only 59% of the participants reached such threshold in the
90% condition. Following Hu and Nation’s (2000) comprehension threshold of 85%, only 23%
and 27% of the learners achieved 85% comprehension scores or higher in the 90% and 95%
conditions, respectively. However, in the 98% and 100% conditions, the threshold was achieved
by 61% and 95% of the learners, respectively.
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Table 2. Percentage of participants achieving the different comprehension thresholds in each of
the four lexical coverage conditions (90%, 95%, 98%, 100%)

Condition
Comprehension 90% 95% 98% 100%
threshold N o N % N % N %
55% 19/22  86%  21/22  96%  25/28 89%  21/22  96%
70% 1322 59%  18/22  82%  23/28  82%  21/22  96%
85% 522 23%  6/22 27% 17/28 61%  20/22 91%

The effect of lexical coverage on perceived difficulty was then explored. Results of Kruskal
Wallis test showed that there was a significant difference across groups in perceived text
difficulty (¥*(2) = 19.234, p = .000). Post-hoc comparisons with Bonferroni correction (a =.017)
showed that the 98% condition was perceived as significantly easier than the 90% condition. No
other comparisons were significant.

Finally, the role of lexical coverage and perceived difficulty in predicting comprehension scores
was assessed. Results of multiple regression showed that the model statistically predicted
comprehension scores, F(3, 68) = 3.208, p < .05, R’ = .124, indicating that the model explained
12% of the variance in comprehension scores. However, none of the individual coefficients were
significant, indicating that none of the individual variables contributed significantly to the
prediction when the other predictor was taken into consideration, possibly due to overlapping
information between the predictors. When removing one of the two predictors, both models and
individual coefficients were significant. The separate linear regression model showed that lexical
coverage was a significant predictor of comprehension scores, F(2, 69) = 4.128, p < .05, R?
=.107, indicating that lexical coverage accounted for 11% of the variation in comprehension
scores. The interpretation of the individual coefficients of the two dummy variables for lexical
coverage indicated that comprehension decreased more significantly in the 90% condition
compared to the 98% condition (p < .05). However, the comparison between the 90% and 95%
conditions were only marginally significant (p = .062). Similarly, results of linear regression
showed that perceived difficulty was a significant predictor, F(1, 70) = 5.947, p < .05, R*= .077,
and it accounted for 8% of the variance in comprehension scores.

Discussion

In answer to the first research question, the descriptive statistics showed that comprehension
scores increased as lexical coverage increased. Participants who read the text at 90% lexical
coverage had an average raw score of 9.73 (70%). Participants who read the text at 95% and
98% lexical coverage had average raw scores of 10.32 (74%) and 11.43 (82%), while those who
read the text at 100% lexical coverage had an average raw score of 12.64 (90%). However, the
only statistically significant differences in comprehension were found between the 100% lexical
coverage condition and the 90% and 95% coverage conditions. No statistically significant
differences were found in the level of comprehension between 90%, 95%, and 98% lexical
coverage.
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In comparison to the earlier studies of lexical coverage, the mean score at 90% lexical coverage
in the present study (70%) was slightly higher than Hu and Nation’s (2000) findings with the
same text and multiple-choice test (68%), and much higher than found in Schmitt et al.’s (2011)
study (50%, 52%). The mean score at 95% lexical coverage (74%) was similar to Hu and
Nation’s (2000) findings (73%), but higher than found in Schmitt et al.’s (2011) study (61%,
60%). The mean score at 98% lexical coverage (82%) was also much higher than found in
Schmitt et al.’s (2011) study (61%, 60%). Hu and Nation (2000) did not measure comprehension
at 98% lexical coverage.) The difference in the findings of the present study and Schmitt et al.
(2011) is likely due to text differences and a more comprehensive 30-item comprehension test
that likely evaluated a higher degree of comprehensibility than the 14-item multiple-choice test
used in Hu and Nation (2000) and the present study. In addition, Laufer (2020) also found little
difference in comprehension at 90%, 95%, and 98% coverage of the same texts as those used in
the present study (comprehension was 81%, 82%, and 81%, respectively). However, participants
in that study were involved in a lexical inferencing task during the reading of the text, which is
likely to have affected the results. In fact, the focus of Laufer’s (2020) study was that lexical
coverage is likely to increase through successful inferencing of unknown words. The present
study provides support for this claim. The lack of significant differences between coverage at
90%, 95%, and 98% in the present study and the findings of Kremmel et al. (2023) and Laufer
(2020) suggest that (a) perhaps too much is made of reaching certain lexical coverage points in
order to achieve adequate reading comprehension, and (b) further research investigating the
effects of lexical coverage on reading comprehension is needed.

The differences in comprehension across and within the four studies indicate that while lexical
coverage may provide an indication about the comprehensibility of text, it might be a rather
crude indicator. Research indicates that while there is a positive association between
comprehension and lexical coverage above 90% (Schmitt et al., 2011), comprehension varies
across learners within 90%, 95%, and 98% lexical coverage. Moreover, the degree of
comprehension at 90%, 95%, and 98% lexical coverage varies across texts. This should be
expected because lexical coverage is one of many variables that affect comprehension (Jeon &
Yamashita, 2014). Background knowledge, the amount of formulaic language in the text, L2
vocabulary knowledge, L2 grammar knowledge, working memory, and L1 reading
comprehension have all been found to affect comprehension.

In answer to the second research question, the analysis examining different comprehension
cutoff scores at each level of lexical coverage confirmed that interpretation of the findings is
likely to be a function of the comprehension score target. For example, if the comprehension
score target was set at 55%, then 90% lexical coverage might be sufficient for reading
comprehension because 86% of participants who read the text with 90% lexical coverage
reached this goal. Moreover, the percentage of participants who achieved a score of 55% or
higher was similar at 90% (86%) and 98% (89%) lexical coverage. If the comprehension score
target is set at 70%, 95% lexical coverage might be considered sufficient because 82% of
participants who read the text with 95% lexical coverage achieved that goal. Moreover, the same
proportion of participants who read the text with 98% lexical coverage (82%) achieved
comprehension scores of 70% or higher. In contrast, only 59% of participants with 90% lexical
coverage achieved a comprehension score of 70% or higher. If the comprehension score target is
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set at 85%, the analysis suggests that participants should know all of the words in the text. At
100% lexical coverage, 91% of participants achieved a score of 85% on the comprehension test.
However, only 61%, 27%, and 23% of participants who read the text with 98%, 95%, and 90%
lexical coverage reached that target, respectively. This suggests that if there is an aim for precise
reading comprehension across learners in a class, all words in the text should be known.
However, it is also important to note that 23% of the participants with 90% lexical coverage
were still able to achieve comprehension scores of 85% or higher while 9% and 39% of
participants with 100% and 98% lexical coverage did not achieve this target.

The results indicate the need to better understand the significance of achieving different levels of
comprehension. Research of L1 reading has classified comprehension scores in different ways
with perhaps the most well-established reading classification framework including word
recognition levels indicative of corresponding comprehension scores. Betts’ (1946) three reading
levels (independent, instructional, frustration) apply very well to L2 discussions of lexical
coverage. Independent reading is categorised by students being able to recognise 99% - 100% of
the words in a text and comprehension scores of 90% - 100%. Instructional reading involves
recognition of 95% - 99% of the words in a text and comprehension scores of 75% - 89%.
Frustration reading consists of recognition of less than 90% of words and comprehension scores
below 50%. If we were to follow Betts’ reading levels for the participants in this study,
approximately 82% of the participants who read the text with 95% and 98% lexical coverage
would be classified as instructional readers and 91% of the participants who read the text with
100% lexical coverage would be classified as independent readers. If we follow Betts’ frustration
reading level only by reading comprehension scores then three participants who read the text
with 90% lexical coverage, one participant with 95% lexical coverage, and two participants with
98% lexical coverage would be classified as doing frustration reading. No participants with
100% lexical coverage had scores below 50% although one participant from this group did have
a score of 50%. The variance in comprehension scores across all levels of lexical coverage
reveals the need to be cautious about interpreting lexical coverage benchmarks.

In answer to the third research question, the results indicate that lexical coverage may lead to
perceived difficulty to some extent. Learners who read the 98% coverage version of the text
perceived it to be easier to understand than those who read the 90% coverage version. However,
little difference was found in the perceived difficulty of the 98% and 95% coverage versions, as
well as the 95% and 90% versions. This suggests that learners may perceive difficulty in
understanding written texts when there are relatively large differences in lexical coverage (8% or
more) but little difference in the comprehensibility of written text that varies by 3% - 5% lexical
coverage. The lack of significant differences in comprehension between 95% and 98%, and 90%
and 95% lexical coverage provide some support for the learners perceived difficulty ratings.
However, we urge caution when interpreting these findings, because the density of unknown
words occurring in materials is likely to vary, as is the value of unknown words to
comprehension. Further research examining how lexical coverage and perceived difficulty are
associated with comprehensibility in a wide variety of text is needed to draw stronger
conclusions.

In answer to the fourth research question, the results show that lexical coverage and perceived
difficulty have a role in predicting comprehension scores, but the amount of variation explained
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is small. Of the two predictors, lexical coverage explains a slightly higher percentage of variance
(11%) than perceived difficulty (8%). This suggests that other variables are likely to have a more
prominent role in explaining reading comprehension. Additional variables such as topic
familiarity, lexical complexity, syntactic complexity, amount of formulaic language, background
knowledge, L2 reading competence, general L2 proficiency, and learning context may also affect
results to varying degrees. Although the proportion of known words in a text plays a role in
comprehension, the results of the present study indicate that lexical coverage thresholds are
unlikely to be effective indicators of comprehension.

Limitations and Suggestions for Further Research

It is important to note several limitations of the present study. First, the present study involved
reading comprehension of a single text. Because there is great diversity in the variables present
across the large assortment of texts that L2 learners read, readers should be cautious about
generalizing the findings to other texts. Second, the participants in the present study were
advanced L2 learners who were primarily from one L1 background. Because there is also great
diversity in learner variables, readers should be cautious about generalizing the findings across
learners. Third, perceived difficulty ratings were not collected for the 100% lexical coverage
condition. It would be useful in future studies to include perceived difficulty ratings to provide a
baseline to compare against the other lexical coverage figures.

As we have noted, there are very few studies investigating the effects of lexical coverage on
comprehension. Clearly there is a need for studies to follow-up the present study with learners of
different proficiency levels and L1 backgrounds. In addition, there is a need to investigate the
effects of lexical coverage on comprehension with a wide variety of different texts and text
variables. It would also be very useful to investigate individual differences in comprehension
across learners who have similar levels of lexical coverage and investigate the extent to which
L2 readers can effectively cope with text at different levels of lexical coverage. The present
study demonstrates that there can be great variance in comprehension at each lexical coverage
level that is less than 100%. Stimulated recall might be a useful tool to gain greater insight into
how L2 learners deal with comprehending text at different levels of lexical coverage.

Conclusion

The results of the present study suggest that although lexical coverage plays a significant role in
reading comprehension, it is unlikely that there is a threshold that when reached ensures
adequate reading comprehension. This should not be surprising, there are a large number of text
and learner variables that may affect whether written material is understood. The primary value
of research on lexical coverage may be that it may (a) guide materials designers to create texts
that are appropriate for learners with different amounts of vocabulary knowledge, and (b) lead
teachers to choose appropriate texts for students through looking at lexical profiles together with
vocabulary levels test scores.
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Notes

1. The data included in this study is part of a larger project that also looked at the effects of
lexical coverage on reading behaviour (Pellicer-Sanchez et al., 2024) and lexical inferencing
and vocabulary learning (Webb et al., under review). Although the participants, materials,
and mean comprehension scores are the same as in the other studies, the data from the
present study was not under investigation. Pellicer-Sanchez et al. (2024) examined eye-
tracking data to look at how lexical coverage affects the processing of text and unknown
vocabulary. Webb et al. (under review) investigated the effects of lexical coverage on
meaning-focused vocabulary learning and lexical inferencing.

2. Participants read the text on a computer screen because the present study was part of a larger
study that used eye-tracking to look at the effects of lexical coverage on reading behavior.
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Appendix A

Reading text at 90% (Hu & Nation, 2000)
THE ESCAPED MADMAN

I was in the middle of making a rane for dinner when the telephone rang. I washed my hands and went to
answer it.
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‘Hullo,” said a stergic voice when I had picked up the receiver, ‘could I speak to Mrs. Scott, please?’
‘Speaking,’ I answered.
‘Mrs. Rosalind Scott?’ the voice went on, even more stergically.

‘Yes,” I answered. ‘What’s the matter?’” By now I was getting a bit sorant myself. Thoughts of my
husband being in a cubular dract, or of one of the children breaking his leg playing coziment in the
school-yard raced through my mind.

‘This is the Northfields tardank,” said the voice. ‘One of our patients has escaped, and one of his
emseleards heard him say that he was going to kill you. We thought we’d better warn you.’

‘Oh —yes - yeard you’, I answered and stopped to think very latements. ‘What’s the name of this - er -
patient?’ I then went on.

There was a pause at the other end, as if someone was swanding through a list. Then, ‘George Hitchcock
is his name,’ came the reply. ‘He’s short and dark-haired and very dangerous.’

‘But why does he want to — er - kill me? I’ve never even heard of him.’

A strange clairy came from the telephone and it went dead. Thoughts of people cutting telephone wires
before attacking a house flashed through my brain. Would a selgian think of doing a thing like that?

I was still holding the receiver when there was a crang at the front-door. 1 dropped the receiver and raced
to the door. I locked it just as the man outside was beginning to open the rajera of the letter-box. Then I
rushed to the back-door, knocking a small table over on my way and higoning the flower-puliard on it to
lacraments. The water made the alamuts adianned and I strang and dracted into a chair, knocking that
over too. However, I reached the back-door, locked it and then went around the house making sure all the
windows were garnage. They had no bars on them, so it would be easy to break one open.

Culberously, the telephone-operator, finding I had not put my telephone down and hearing the dractments
and crangs, thought there was a fight going on in my house and telephoned the police. In a few minutes, 1
heard heavy footsteps advancing up the drive and there was a prined sound on the knocker of the front
door.

‘Who’s that?’ I said in a gramonous voice.

‘Police,” came the answer. ‘Is there anything wrong, stragar?’

I thought fast. ‘Come round to the window so that I can see you,’ I said. The heavy footsteps circled the
quenery, and two policemen - a police cheltian and a younger mirocan - appeared at the moric-room
window. I ran joyfully to the front door to let them in. The drippler was heaking a few yards off, looking
at me in a way that struck me as utermous.

‘Did you catch the selgian?’ I asked the police-cheltian.

‘What selgian?’ he asked, emartically completely poygant.

‘Why, the one that was cranging at my door. He escaped from the tardan, and his name’s Hitchcock.
George Hitchcock.’
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‘George Hitchcock?’ said the cheltian, even more poygant than before. ‘But that’s the name of the
Governor of the tardan.’

‘And it was me that knocked at your door.” said the drippler.
We looked at each other - the police-cheltian, the mirocan, the drippler and I. Sorance, surprise and
sanctiance nuzriated each other across our faces. Then the orcian -cheltian said, ‘Somebody must have

been having a shoreng with you, stragar, and a prolatic shoreng at that.” We all lucay into salerized
laughter.

Appendix B

List of pseudowords and frequency of occurrence by condition (in alphabetical order)

Condition 90% Condition 95% Condition 98% Condition 100%
Freq Freq Freq
Adianned 1 / / smooth
Alamuts 1 alamuts 1 alamuts floor
Cheltian 5 / / officer
Clairy 1 clairy 1 clairy sound
coziment 1 / / football
Crang 2 crang 2 / knock
cranging 1 cranging 1 / knocking
cubular 1 / / car
culberously 1 / / meanwhile
Dract 1 / / accident
dracted 1 / / crashed
dractments 1 / / crashes
drippler 3 drippler 3 / mailman
emartically 1 / / clearly
emseleards 1 / emseleards friends
garnage 1 / / shut
gramonous 1 gramonous 1 gramonous trembling
heaking 1 heaking 1 heaking standing
higoning 1 higoning 1 / breaking
lacraments 1 lacraments 1 / pieces
latements 1 latements 1 latements quickly
Lucay 1 / / burst
mirocan 2 mirocan 2 / policeman
Moric 1 / / dining
nuzriated 1 nuzriated 1 / followed
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Orcian 1 / / police
poygant 2 poygant 2 / confused
Prined 1 / / firm
prolatic 1 prolatic 1 prolatic 1 stupid
puliard 1 puliard 1 / bowl
quenery 1 quenery 1 / garden
Rajera 1 rajera 1 rajera 1 cover
Rane 1 rane 1 rane 1 cake
salerized 1 / / relieved
sanctiance 1 / / suspicion
selgian 3 selgian 1 / madman
shoreng 2 / / joke
sorance 1 sorance 1 sorance 1 fright
sorant 1 sorant 1 sorant 1 frightened
stergic 1 / / anxious
stergically 1 / / anxiously
stragar 2 stragar 2 stragar 2 lady
strang 1 strang 1 / slipped
swanding 1 / / searching
tardan 3 tardan 2 / hospital
utermous 1 / / unusual
yeard 1 / / thank
N types =47 N types = 24 N Types =12
N tokens = 62 N tokens = 31 N tokens =13

Appendix C

Comprehension questions (Hu & Nation, 2000)

1. Ms. Scott worried at the beginning of the telephone call because
a. her husband was in a railway crash
b. a child broke his leg
c. the person speaking to her was very worried
d. the children were not at home

2. The telephone call told Mrs. Scott that
a. someone was going to attack her house
b. someone wanted to kill her
c. she had to go the Northfields Home
d. her husband had escaped

3. George Hitchcock

a. was Mrs. Scott’s husband
b. was talking to Mrs. Scott on the telephone
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c.
d.

was a close friend of Mrs. Scott
was supposed to be a crazy person

4. Mrs. Scott stopped talking on the telephone because

oo

the wires to the house were cut

she could not hear the other person at the other end
she dropped the phone

someone came to the door

5. Mrs. Scott ran to the door

fao o

to stop someone getting in

to get the letter that had just arrived

to tell someone about the telephone message
to let her husband in

6. Some things in Mrs. Scott’s house were broken

a.
b.
C.
d.

by George Hitchcock
by Mrs. Scott

by the postman

by an unknown person

7. The letter-box was being opened by

;ae o

the postman

Mrs. Scott

an unknown person
the police

8. The police came to the house because

a.

b.
c.
d.

a neighbor called them

George Hitchcock called them

the telephone operator called them
Mrs. Scott called them

9. The police were called because

a.

b.
C.
d

someone was trying to kill Mrs. Scott
there was lot of noise

the postman became very worried
Mrs. Scott’s phone did not work

10. When the police came

a.

b.
C.
d.

Mrs. Scott thought they might be George Hitchcock
they could not find the house at first

they could not find Mrs. Scott

they caught George Hitchcock

11. The postman

;a0 o

was helping the police

could not understand Mrs. Scott’s behavior
was really George Hitchcock

was a friend of Mrs. Scott’s
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12. The policemen
a. did not know about the madman
b. did not know George Hitchcock
c. were worried about the postman
d. were looking for George Hitchcock

13. Mrs. Scott
a. had been tricked
b. finally met George Hitchcock
c. helped catch the madman
d. did not know what had happened

14. Everybody laughed because
a. Mrs. Scott said something funny
b. there was no serious problem
c. the police were at the wrong house
d. the postman was at the wrong house

About the Authors

Stuart Webb is a Professor of Applied Linguistics at the University of Western Ontario, Canada.
His articles have been published in journals such as Applied Linguistics and Language Learning.
His latest books are The Routledge Handbook of Vocabulary Studies, and How Vocabulary is
Learned (with Paul Nation). Email: swebb27@uwo.ca

Ana Pellicer-Sanchez is Associate Professor of Applied Linguistics and TESOL at University
College London. Her research centres around the teaching and learning of vocabulary in a
second/foreign language, with a particular focus on the use of eye-tracking to explore the
cognitive processes involved in vocabulary learning. Email: a.pellicer-sanchez@ucl.ac.uk

Andi Wang is an Assistant Professor at the School of English and International Studies, Beijing
Foreign Studies University. Her current research focuses on using eye-tracking to investigate
second/foreign language vocabulary learning. She is also interested in exploring the use of
GenAl to facilitate vocabulary learning and writing. Email: andi.wang@bfsu.edu.cn

Reading in a Foreign Language 37(1)


mailto:swebb27@uwo.ca
mailto:a.pellicer-sanchez@ucl.ac.uk
mailto:andi.wang@bfsu.edu.cn

