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Abstract

Ensuring classroom reading materials align with learners’ lexical knowledge is crucial,
often requiring teachers to infer vocabulary knowledge from vocabulary test
performance. However, the best approach to match learners with lexically appropriate
texts based on vocabulary test scores remains unclear. This study compared two methods:
vocabulary mastery level and text-range vocabulary size. A meaning-recall vocabulary
levels test and a reading comprehension test were administered to 304 tertiary-level
Vietnamese learners of English. Learners were alternatively grouped based on either
vocabulary mastery level (no mastery, 1000-word mastery, or 2000-word mastery) or
text-range size (1000, 2000, or 3000-word knowledge). Analysis revealed that the text-
range vocabulary size approach provided a more accurate means of matching learners
with comprehensible texts. These findings offer valuable insights for teachers and
researchers in English language education, highlighting practical strategies for selecting
reading materials that best support learners’ comprehension and language development.
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Vocabulary knowledge underpins language learners’ capacity to use and comprehend a second
language (L2). In the case of L2 reading, having adequate lexical knowledge crucially enables
learners to recognize the form of words and recall an appropriate semantic representation of them
(Laufer & Aviad-Levitzky, 2017; Qian, 2002). The ability to link a word’s form to its meaning is
of paramount importance in the L2 reading process because, at a minimum, it enables a learner to
comprehend the literal meaning of the composite elements of a text. If most of the vocabulary of
a text is known, the learner can then allocate other knowledge sources such as background
knowledge, pragmatic knowledge and understanding of co-text (what has already been read and
understood) to contextualize and more fully comprehend the possible intended meanings of a text.
Previous work has made clear that when learners can comprehend a high proportion of the total
tokens in a text, for example 98%, the lexical difficulty of the text is unlikely to inhibit reading
comprehension (Hu & Nation, 2000; Laufer, 1989; Schmitt et al., 2011). The primacy of
vocabulary knowledge in the reading process makes its measurement useful in predicting learners’
L2 reading proficiency (Laufer, 2021; Schmitt et al., 2001) and therefore measures of vocabulary
have strong practical importance to language teachers seeking to appropriately match reading
materials with learners in their language classrooms.

When selecting reading materials for use in meaning focused language learning tasks, it is
important for language teachers to have a clear sense that any given text is fit for purpose, namely
that it can be adequately comprehended by the language learners in their classrooms. The ideal
scenario is for language teachers to have a clear sense of exactly which words within a text the
language learners do and do not know; however, clearly, in most real-world language teaching
situations, this is not a feasible objective. The current best practice for selecting reading materials
that are appropriate for language learners consists of two separate but related phases: estimating
the probable lexical load of a text and estimating the lexical knowledge of learners.

Arguably, the most broadly accepted method of estimating the probable lexical load of a text is
to establish the frequency of occurrence of the individual words within the text. The logic
underpinning this approach is that there is a strong correlation between the frequency of
occurrence of words and the likelihood that those words are known by language learners (Ellis,
2002). In simple terms, the larger the proportion of high-frequency words that occur in a text, the
lower its lexical load, and the easier it will be to comprehend. In more technical terms, the lexical
load of a text is most often operationalized as the number of 1,000-word frequency bands
necessary to reach a given (usually 95% or 98%) coverage of the text (McLean, 2021; McLean
& Stoeckel, 2021; Stoeckel et al., 2021). With the advent of freely available corpus-based online
tools (e.g., Lextutor; Cobb, 2023) that can configure word lists from extremely large corpora,
such as the British National Corpus (BNC) or the Corpus of Contemporary American English
(COCA), this is a relatively straightforward step. Typically, outputs from this form of analysis
provide a breakdown of the proportion of words in a text that occurs in bands of 1,000 words
based on their frequency of occurrence according to the word list being used (e.g., X% of words
from the first 1,000 frequency range, i.e., the 1K range; X% of words from the second 1,000
frequency range, i.e., the 2K range; and so forth).

Reading in a Foreign Language 37(1)



Ha, Nguyen, McLean, & Matthews: Choosing lexically appropriate texts: Vocabulary mastery level... 3

The most broadly accepted method of estimating the lexical knowledge of learners is through the
administration of some form of vocabulary levels test, of which there are several versions (e.g.,
McLean & Kramer, 2015; Schmitt et al., 2001; Webb et al., 2017). The objective of a vocabulary
levels test is to sample vocabulary targets from the various bands of frequency to establish a
probabilistic estimate of whether a learner has adequate control of words from that frequency range
or not. Again, in an ideal world, to assert the knowledge of, for example, the first 1,000 words of
the English language, one would administer a test of those 1,000 items, but clearly, this is not
feasible. Thus, strategic measurement of hopefully representative items from the different levels
of frequency of occurrence is necessary. Drawing on examples of oft-cited vocabulary levels tests
from published literature, tests typically measure between 24 and 30 items from each of the 1K,
2K, 3K, 4K and 5K levels (e.g., McLean & Kramer, 2015; Webb et al., 2017) and sometimes
beyond (e.g., Schmitt et al., 2001). The scores procured from vocabulary levels tests, in effect,
provide a vocabulary knowledge profile for learners; for example, the language teacher can see
what proportion of items from the various frequency bands learners have correct and incorrect.
From here, the language teacher can make reasoned estimates about the learners’ overall
vocabulary knowledge. However, estimating a learner’s knowledge of 5,000 words from a data set
of 120 or 150 test items, in an effort to make robust pedagogical decisions, comes with ample
scope for alternative interpretations and potential errors in those interpretations (Gyllstad et al.,
2021). Interrogating alternative modes of interpretation of scores from vocabulary levels tests (i.e.,
vocabulary mastery level or text-range vocabulary size) to more accurately infer the reading
capacities of L2 learners is an important research area that the current work addresses.

Literature Review
Lexical Thresholds and Reading Comprehension

With the objective of meaningfully interpreting vocabulary levels test scores to appropriately align
learners with reading material, it is important to address the theoretical construct of a lexical
threshold. Laufer (2021) defines lexical threshold as “the minimal text coverage,” namely, the
“percentage of running words in a text the reader should understand in order to comprehend it
reasonably well” (p. 239). Seminal work by Laufer (1989) addressing this matter determined that
95% was the probabilistic lexical threshold above which adequate achievement would be reached
by L2 learners on a reading test. Later related work by Laufer and Ravenhorst-Kalovski (2010)
determined that learners able to read academic material independently were likely to have a
vocabulary size of approximately 6,000-8,000-word families and typically possess the knowledge
necessary to cover 98% of the running words of texts. Learners described as those needing support
(i.e., requiring the use of a dictionary for academic reading) were likely to have a vocabulary size
of approximately 4,000-5,000-word families, which typically conveys knowledge sufficient to
cover 95% of the running words of texts. The lexical thresholds for adequate reading
comprehension among L2 learners suggested by Laufer and Ravenhorst-Kalovski (2010) are in
large part supported by a significant body of empirical research (Hu & Nation, 2000; Nation, 2006;
Schmitt et al., 2011). Generally, 95% coverage is seen as the minimum recommended lexical
threshold for adequate reading comprehension, with 98% coverage considered an optimal lexical
threshold for independent meaning-focused reading in an L2 (Hu & Nation, 2000; Laufer &
Ravenhorst-Kalovski, 2010; Schmitt et al., 2011). In other words, learners read and understand
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adequately when the ratio of unknown to known words is 1/20 or less, and learners read and
understand independently when this ratio is 1/50 or less.

Alternative Approaches to Interpreting Vocabulary Level Test Scores

When the probable lexical load of a text is known and we have learners’ scores from a
vocabulary levels test in hand, how then do we extrapolate from the vocabulary test to make
robust decisions about reading material selection? Two broad alternative approaches, each with
the objective of mapping vocabulary levels scores to lexical thresholds (e.g., 95%), have been
applied in previous research, both of which will be the subject of the current study: vocabulary
mastery level and vocabulary size approaches.

The vocabulary mastery level approach involves selecting a minimum acceptable score for the
vocabulary level test scores for each thousand-word level. For example, McLean and Kramer
(2015) suggest that for their New Vocabulary Levels Test (NVLT), an appropriate mastery cut-off
score for each one-thousand-word band may be 23 out of 24. To exemplify, consider a hypothetical
learner that has scored 24/24, 23/24, 23/24, 20/24, and 18/24 for the first to fifth thousand
frequency bands of the NVLT, respectively. Using a vocabulary mastery level approach (with the
cut-off selected at 23/24), the assumption here would be that the learner has mastery of the first
three-thousand-word families and that texts with a lexical load within the 3000-word frequency
range would be most appropriate. With the view to mapping vocabulary level test scores to lexical
thresholds of 95%, the 23 out of 24 mastery level does appear to be underpinned by a numerical
logic (i.e., 23/24 x 100 = 95.83%). Webb et al. (2017) also suggest mastery level cut-offs for their
Updated Vocabulary Levels Test (UVLT) but recommend that these cut-offs be considered
depending on the relative frequency range in question. For example, for the first three thousand
frequency bands, Webb et al. suggest a cut-off for mastery of 29 out of 30, whereas the fourth and
fifth cut-offs are suggested to be at 24 out of 30. The rationale for the strict cut-off for mastery of
the higher frequency bands relates to the foundational role of these high-frequency items (Schmitt
& Schmitt, 2014) and is again reflective of the known minimal lexical thresholds required for
reading (29/30 x 100 = 96.6%). Various other cut-off scores have been suggested for the
interpretation of vocabulary level tests, including scores such as 26 out of 30 (e.g., Schmitt et al.,
2001) and 27 out of 30 (Read & Dang, 2022). However, of some concern is that the rationales for
the selection of various cut-off scores are currently under-theorized and lack a broad foundation
of empirical support (Ha, 2022a; Laufer, 2021; McLean, 2021; Stoeckel et al., 2021).

Although a number of researchers have suggested and applied various mastery cut-off scores to
interpret vocabulary levels tests (e.g., Read & Dang, 2022; Schmitt et al., 2001; Webb et al., 2017)
the approach has been the subject of criticism. An alternative approach is the holistic interpretation
of summed scores across all frequency levels of a vocabulary levels test to estimate a learner’s
vocabulary size. For example, consider a hypothetical test taker who has scored 30/30, 29/30,
27/30, 24/30, and 16/30 for the first to fifth thousand level of a vocabulary levels test, such as the
UVLT (Webb et al., 2017). Totals for each level can be summed, and a total proportion of
knowledge of the first 5,000 words (that the test purports to measure) can be estimated (150/126 x
100 = 4,200). Based on the example provided here, the hypothetical learner may be best suited to
reading material that has a lexical load that does not extend beyond the 4K level. However, this
typical vocabulary size approach can have issues when the difference in the 1,000-word band range
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of the vocabulary test differs greatly from the 1,000-word band range necessary to achieve 100%
coverage of a target text.

At this juncture, it is important to emphasize that text-range vocabulary size is a concept distinct
from general vocabulary size. While vocabulary size can be estimated from tests that do not align
with the specific 1,000-word bands of a target text, a text-range vocabulary size is the estimated
vocabulary knowledge that exactly matches the bands required for full comprehension of a specific
text. For example, if a teacher is selecting material limited to the first five 1,000-word bands of
English, learners’ knowledge beyond these bands becomes irrelevant. In such cases, a vocabulary
test focusing solely on the first five bands would be appropriate. If learners score above 95% on
these items, it can be inferred that the lexical difficulty of the text should not impede their
comprehension.

Laufer (2021) critiques the use of mastery cut-off scores by way of reporting on a small-scale study
of 10 English as a foreign language (EFL) students who completed Webb et al.’s (2017) UVLT.
Out of 10 students, 6 demonstrated a vocabulary knowledge of around 4,000-word families,
indicated by correctly answering 119—122 items; the remaining 4 students had a vocabulary
knowledge ranging from 3,233 to 3,633-word families, indicated by 97-109 correct answers. No
students achieved the 95% mastery level, as indicated by level scores of 29 out of 30, even for the
2,000-word level test items. However, these 10 students “read argumentative prose at the 3,000—
4,000-word level in their EAP course where they were placed by their psychometric reading score”
(Laufer, 2021, p. 241). Laufer also demonstrated that students at different word mastery levels can
share the same vocabulary size.

In what we understand to be the only other published study that has sought to compare the mastery
threshold and vocabulary size approaches, Ha (2022a) analyzed a data set of 234 students who
completed Webb et al.’s (2017) UVLT and a standardized reading test. Ha (2022a) applied two
mastery thresholds of 90% (27/30) and 95% (29/30) to identify students’ vocabulary mastery levels
and Laufer and Ravenhorst-Kalovski’s (2010) method for classifying students into different
vocabulary size groups. Similar to Laufer’s (2021) findings, Ha (2022a) found that students at the
same word mastery level could belong to different vocabulary size groups and vice versa. One-
way ANOVA and post-hoc test results indicated that reading scores of students with the same
estimated vocabulary size did not differ significantly regardless of their various mastery levels.
Results also indicated that students with similar vocabulary sizes had insignificantly different
reading scores, regardless of their mastery levels. In contrast, students at the same lexical mastery
level were found to have significantly different reading proficiencies (Ha, 2022a). These findings
generally support the stance that interpreting vocabulary levels tests using a calculation of
estimated vocabulary size offers a more accurate way to match learners with lexically appropriate
texts than using vocabulary mastery cut-off scores.

Although Laufer (2021) and Ha (2022a) provide a useful impetus for further investigation in this
area, these studies are marked by some limitations that the current study seeks to fill. For example,
Laufer (2021) presented data from just 10 students, and thus, the generalizability of these results
is limited (Vitta et al., 2022). Further, Laufer did not directly measure these 10 students’ reading
proficiency, instead reporting a classification of these learners making the findings difficult to
interpret. The meaning-recognition format of the vocabulary levels tests used by Laufer (2021)
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and Ha (2022a) may also pose a potential methodological limitation. There is a growing
accumulation of empirical evidence that meaning-recall test items may more validly measure the
construct of vocabulary knowledge of strongest utility for L2 reading (Ha, 2022b; McLean et al.,
2015, 2020; Gyllstad et al., 2023; Stewart et al., 2017, 2021, 2024; Stoeckel et al., 2016, 2019;
Zhang & Zhang, 2022). Another limitation of the Ha (2022a) study was that the lexical demands
of the reading test employed were beyond the measuring capacity of the UVLT (5K range),
specifically the first 5000 most frequent word families in the BNC/COCA lists could only cover
95% and not 100% of the tokens in the reading passages used.

The Current Study

The current research will interrogate two alternative approaches to interpret vocabulary levels
tests, namely vocabulary mastery level and text-range vocabulary size. The principal objective
here is to draw further insight into which of these approaches may be most appropriate in aligning
learners with comprehensible reading materials of known lexical load. Despite the strong practical
significance to language teachers of having robust mechanisms to align vocabulary test scores with
appropriate reading materials, this area is under-researched, and the current study builds on the
limited previous research that has been undertaken in this area. In addition to being conducted with
a sizable cohort (N > 300), the current study heeds recent research that suggests that the use of the
meaning-recall format is arguably a more robust measure for lexical and reading comprehension
research. In addition, care was taken in the current study to ensure that all the running words in the
reading passages used to measure comprehension were within the first 5000-word families
(according to the BNC/COCA word family lists). In revisiting this research topic through the
application of robust research methodology, the current research seeks to add to the limited body
of empirical knowledge that can inform language teachers about how best to interpret vocabulary
levels tests to match learners with lexically appropriate, comprehensible texts. The present study
will address the following research questions:

RQI: After categorizing learners into sub-groups based on lexical mastery of sections of a
vocabulary levels test, which sub-groups demonstrate adequate levels of reading
comprehension of a text of known lexical load?

RQ2: After categorizing learners into sub-groups based on estimated text range vocabulary
size, which sub-groups demonstrate adequate levels of reading comprehension of a text of
known lexical load?

RQ3: After considering the distribution of learners categorized into sub-groups based on

either lexical mastery or estimated text range vocabulary size approaches, which approach
has the best utility in aligning vocabulary level test scores with reading comprehension?
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Methodology
Participants

The participants (N = 304) were second-year Vietnamese (with Vietnamese as an L1) business-
related major undergraduates at a large university in Vietnam. All participants had studied English
for three years in elementary school and seven years in secondary school. Unfortunately, due to
feasibility constraints and ethical guidelines, there was not a standardized measure available for
directly reporting participants’ proficiency levels. However, based on information from local
instructors, alignment of participants’ English language skills against Common European
Framework of Reference can-do statements (CEFR; Council of Europe, 2024), reading test scores,
and assessment of participants’ vocabulary knowledge, it is estimated that participants were at the
CEFR B proficiency level or higher. All the participants were fully informed about the relevance
and objectives of the study as well as the confidentiality, anonymity, and security of the collected
data and provided written informed consent to participate in the present study in alignment with
the cooperating institutions’ guidelines around research involving human participants.

Instruments

Vocabulary Knowledge Test. To assess learners’ lexical knowledge, a modified version of the New
Vocabulary Levels Test (NVLT; McLean & Kramer, 2015) was used. This modified NVLT
included 120 items, with 24 target items drawn from each of the first five 1,000-word frequency
bands in the BNC/COCA word list (Nation, 2012). Items covering the first five 1000-word bands
were used because the first five 1,000-word bands of the BNC/COCA provide 100% coverage of
the reading texts used in this study. Although the original version of the test used a meaning-
recognition format, the current study applied a meaning-recall format. All target words and stems
were retained from the original test (McLean & Kramer, 2015). Using the meaning-recall format
was an important component of the current study’s methodology as we are specifically focused on
mapping utilizable lexical knowledge to reading comprehension, which meaning-recall measures
most robustly (McLean & Kramer, 2015; Gyllstad et al., 2023; Stewart et al., 2021; Zhang &
Zhang, 2022). Figure 1 below provides an example of the meaning-recall format applied.

The test taker sees the following:

School: This is a big school.
The test-taker writes the following response: Truong hoc

Note. Truong hoc is an acceptable Vietnamese translation of the target word “school .
Figure 1. Example Meaning-Recall Vocabulary Test ltem

Reading comprehension test. Reading comprehension was measured with a shortened validated
version of the standardized reading comprehension subtest of the International English Language
Testing System (IELTS) General Training Module (Firoozi, 2021). The selected reading test was
extracted from test two of the Cambridge IELTS General Module 16 (UCLES, 2021). The test
contains three reading passages and 20 accompanying questions (seven True—False-Not Given
type questions and 13 one-word sentence completion type questions) (see Supplementary
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Material). The reading comprehension test was completed within 30 minutes. There were two
practical reasons to apply a shortened test format: a) to ensure the total lexis of the test text fell
within the 5K frequency band, and b) to minimize the likelihood of test fatigue among the
participants. There is precedence in the use of abbreviated versions of reading tests in related
published literature (see Kremmel et al., 2023).

For the purpose of this study adequate comprehension was set at correctly answering 70% of
comprehension questions (see Schmitt et al., 2011). The value of 70% for adequate comprehension
was also suitable for the particular reading test used in the current study. An IELTS general reading
training score of 70% will place a learner at the 5.5 level. This is between level 5, a modest reader,
and level 6, a competent reader (details at https://www.ielts.org/for-organisations/ielts-scoring-in-
detail). Thus, while understanding that adequate comprehension figures are purpose and item type
dependent, we adopt 70% as the reference point indicating adequate comprehension for the reading
test applied in the current study. Table 1 shows the lexical profile of the texts used in the reading
test.

Table 1. Lexical Profile of the Three Reading Passages Based on BNC/COCA Lists

Passage 1 (Q1-7) Passage 2 (Q8—13)  Passage 3 (Q14-20)

Frequency Level  Token Percentage Token Percentage Token Percentage
1000 255 81.5 307 77.5 338 86.4

2000 36 11.5(93) 58 14.6 (92.1) 28 7.2 (93.6)

3000 20 6.4 (99.4) 26 6.6 (98.7) 18 4.6 (98.2)

4000 1 0.3 (99.7) 4 1.0 (99.7) 5 1.3(99.5)

5000 — — 1 0.3 (100) 2 0.5 (100)
Off-List 1 0.3 (100) — — — —

(workmanship)

Data Collection

The two instruments, the meaning-recall test and the reading comprehension test, were
administered in a single class. The tests were administered in pen-and-paper format, under
institutionally standard exam-proctored conditions, thus preventing the possibility of academic
misconduct. The meaning-recall test was delivered first, followed by the IELTS reading
comprehension test, with a 10-minute break in between the two.

Meaning-Recall Test Marking

Students were instructed to demonstrate their word knowledge in any form of writing, including
first language equivalents, explanations, examples, or synonyms. Raw test data was collated and
data systematically imported into an electronic spreadsheet. Students’ responses on both the
vocabulary test and the reading test and the meaning-recall were then marked by the researchers
dichotomously (correct or incorrect). As the NVLT is a word family-based test, an inclusive and
relatively lenient marking approach was applied. Any dictionary definition of a target word,
regardless of part of speech or meaning sense, was marked as correct. When L2 English
explanations or synonyms were used, near-accurate spellings were treated as correct. However,
only 3% of the responses were in L2 English. Each rater rated the items individually. Unweighted
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kappa was used to calculate inter-rater reliability. Inter-rater reliability was x = .95, which is
“almost perfect” according to Landis and Koch (1977, p. 165). Differences in individual ratings
were finalized in an in-person meeting of two raters. In this study, we followed the suggestions
made by Nicklin and Plonsky (2020) and chose not to conduct outlier exclusion. Both descriptive
and inferential statistics of the data were calculated by Jamovi 2.3.21, a free statistical software
package for social science research (Sahin & Aybek, 2020).

Analysis

First, to provide a broad context for subsequent analyses, a brief overview of descriptive statistics
for the results of the two tests was calculated. To interrogate Research Question 1, each learner’s
mastery level was established based on their scores on the meaning-recall NVLT. Specifically,
learners who scored 23 out of 24 or 24 out of 24 for a given frequency level were considered to
have demonstrated mastery of that level. Based on the mastery levels achieved, four sub-groups
were established: a) did not achieve mastery of 1K, b) achieved mastery of 1K, 3) achieved mastery
of 2K, and 4) achieved mastery of 3K. Then, the mean reading comprehension of participants
belonging to each sub-group of lexical mastery was calculated and these means were compared by
way of ANOVA and post hoc testing. For this analysis, the independent variable was the students’
vocabulary mastery level sub-group, and the dependent variable was their mean reading scores.

To interrogate Research Question 2, learners’ text-range size within the tested range of the first
1,000-word families was first calculated by multiplying total scores on the meaning-recall NVLT
by the number of test items for each of the five frequency bands. The NVLT measures 24 items
from the first SK frequency bands (5000/120 = 41.67). Therefore, the participant total scores on
the NVLT were multiplied by 41.67 to establish a text-range vocabulary size. Thereafter,
participants were classified into three different text-range vocabulary size sub-groups: (a) 1K text-
range vocabulary size (i.e., estimated knowledge of 1000-1999-word families), (b) 2K text-range
vocabulary size (i.e., estimated knowledge of 2000-2999 word families), and (c) 3K text-range
vocabulary size (estimated knowledge of 3000-3875 word families). As in the analysis for
Research Question 1, the mean reading comprehension of participants belonging to each text-range
vocabulary size sub-group was calculated, and these means were compared by way of ANOVA
and post hoc testing, with the independent variable being students’ text-range vocabulary size sub-
group and the dependent variable being mean reading scores.

To resolve Research Question 3, the distribution of the participants categorized with the two
alternative grouping approaches (vocabulary mastery level and text-range vocabulary size) was
interrogated. Specifically, of interest was the proportion of learners categorized with each grouping
approach that achieved adequate reading comprehension (>70%). To be specific, we wanted to see
the number of participants that achieved adequate comprehension (>70%) from the sub-groups of
the vocabulary mastery level grouping (no mastery, 1000 word mastery level, 2000 word mastery
level) and the sub-groups of the text-range size grouping (knowledge of 1K word families,
knowledge of 2K word families or knowledge of 3K word families).
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Results

Table 2 reports the descriptive statistics of the scores from the reading comprehension (RC) test
and the vocabulary levels (VL) test. The metrics of alpha and omega suggested that the meaning-
recall test and reading comprehension test demonstrated acceptable values of internal consistency.
The large standard deviations indicated that participants’ scores on the two tests were widely
spread. Skewness and kurtosis values of the two instruments were within the range of +2,
suggesting an acceptably normal distribution of the data (Hair et al., 2022, p. 66).

Table 2. Descriptive Statistics of the Two Instruments (N = 304)

M Max Min SD Skewness  Kurtosis o ®
RC 10.4 20 0 4.78 0.03 -1.06 0.78 0.80
VL 54.4 93 15 16.4 -0.05 -0.50 0.91 0.92

Research Question 1

An overview of the distribution of learners grouped according to lexical mastery and the mean
reading comprehension scores for participants are presented in Table 3. A majority of participants
were categorized within the below IK lexical mastery level (i.e., no mastery) sub-group (n = 185),
with the next sub-group with most participants being the /K lexical mastery level (n = 116) sub-
group. Only three participants were categorized in the 2K lexical mastery sub-group, with no
participants demonstrating mastery of the 3K level as defined by a score of either 23/24 or 24/24
for the 3K test items. Only the participants from the 2K lexical mastery sub-group demonstrated
adequate reading comprehension as defined by a score on the reading test of 70% or more. Of
interest was that the 1K lexical mastery sub-group (n = 116) almost met the threshold for adequate
comprehension, achieving a mean reading comprehension of 68.05%, despite only possessing an
expected minimum coverage of 81.8.%. Finally, the below 1K lexical mastery sub-group (n = 185),

with a minimum expected coverage of below 80%, achieved a mean reading comprehension score
of 41.2%.

Table 3. Mean Reading Scores of the Different Vocabulary Mastery Level Sub-Groups

Minimum

Mastery- Reading Comprehension Expected

Level Coverage

Sub- Percentage

Group N M © %f,’/) 8 Sp SE M%) SD

0

Below o below

1000 185 8.24 41.20% 4.18 0.31 0% —

1000 116 13.61 68.05%  3.69 0.34 81.8 4.46

2000 3 15 75% 2.65 1.53 92.9 0.76

3000 0 — — — 98.8 0.60
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A one-way ANOVA was conducted to test if these differences in reading comprehension by
vocabulary mastery level sub-groups were statistically significant. Shapiro-Wilk test signaled
significant deviation from normality, W = 0.99, p = 0.01. Hence, the Kruskal-Wallis test was
utilized. The ANOVA was significant, y*(2) = 93.6, p < 0.001, &2 = 0.309. Table 4 gives
information on the Dwass-Steel-Critchlow-Fligner pairwise comparisons. Table 4 shows the mean
difference in mean reading comprehension scores between the below IK lexical mastery level sub-
group (M = 41.2%, SD = 4.18) and the /K lexical mastery level sub-group (M = 68.05%, SD =
3.69) were statistically significant with a large effect size (d = 1.35). Only three participants
achieved a 2K lexical mastery level, thus making mean statistical comparisons with this group
inappropriate. In summary, the pattern of coverage and comprehension under vocabulary mastery
levels are not in line with previous literature as learners with less than 98% coverage achieved
adequate comprehension, while learners with 81.8% coverage achieved 68.05% comprehension
which is far greater than that of the learners reported in Hu and Nation (2000) at similar levels of
coverage.

Table 4. Dwass-Steel-Critchlow-Fligner Reading Score Comparisons by Mastery Levels Sub-Groups

Mastery-Level Sub-Group ~ Mean Difference  p-values Cohen’s d

(Reading)

Below 1000 5.37 (26.85%) <.001 1.35
1000

2000 6.76 (33.8%) 0.041 1.7

3000 — — —
1000 2000 1.39 (6.95%) 0.799 0.35

3000 — — —
2000 3000 — — —

Research Question 2

The number of participants in each text-range size sub-group and their corresponding mean reading
scores are presented in Table 5. There were only 45 participants categorized as 3K text-range
vocabulary size sub-group members, with a minimum expected coverage of 98.8% that achieved
adequate reading comprehension (70%) with a mean reading comprehension score of 82.65%. In
contrast, 2K text-range vocabulary size sub-group members (n = 153) and the 1K text-range
vocabulary size sub-group members (n = 97) with 92.9% and 57.5% expected minimum coverage
and mean comprehension of 30.95% and 57.5%, respectively, failed to demonstrate adequate
comprehension (i.e., < 70%).

A one-way analysis of variance (ANOVA) was conducted to test if these differences in reading
comprehension by text-range vocabulary size group were statistically significant. The independent
variable was the students’ sub-group of text-range vocabulary size, and the dependent variable was
mean reading scores. All assumptions were checked and met, however a significant result for
Levene’s test was evident: Levene’s Statistic (2, 292) = 11.3, p < 0.001. Hence, the results of the
Welch test were reported. The ANOVA was significant, F' (2, 146) = 280, p < .001. As equal
variances were not assumed, Games-Howell post-hoc test was utilized to examine the statistical
differences in pair-wise comparisons (Table 6).
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From Tables 5 and 6 it can be seen that the differences in mean reading comprehension scores
between the 1K text-range vocabulary size sub-group (M = 30.95%, SD = 2.98) and 2K text-range
vocabulary size sub-group (M = 57.5%, SD = 3.59) was significantly different with a large effect
size (d = 1.66). Between the 1K text-range vocabulary size sub-group and 3K text-range
vocabulary size sub-group (M = 82.65%, SD = 2.12) the difference in mean reading comprehension
was again significantly different with a large effect size (d = 3.23). Finally, the difference between
the 2K text-range vocabulary size sub-group (M =57.5%, SD = 3.59) and 3K text-range vocabulary
size sub-group (M = 82.65%, SD = 2.12) was also significantly different with a large effect size (d
= 1.57). In conclusion, the text-range size approach yielded comprehension scores by sub-groups
that were well aligned with expectations outlined in relevant literature (Hu & Nation, 2000; Laufer,
1989; Laufer & Ravenhorst-Kalovski, 2010; Schmitt et al., 2011) as learners who demonstrated
less than 95%, or even 98% coverage failed to achieve adequate comprehension, while learners
who demonstrated 98% coverage achieved adequate comprehension.

Table 5. Mean Reading Scores of Different Text-Range Size Sub-Groups

Reading Comprehension Minimum Expected

Coverage
Text-Range Size Percentage o
Sub-Group N M (%) SD M (%) SD
1000 97 6.19 30.95 2.98 81.8 4.46
2000 153 11.5 57.5 3.59 92.9 0.76
3000 45 16.53 82.65 2.12 98.8 0.60

Table 6. Games-Howell Post-Hoc Test Results for Reading Scores Comparisons
Text-Range Size

Sub-Group Mean Difference (Reading)  p-values Cohen’s d
1000 2000 5.32(26.55%) <.001 1.66
3000 10.35 (51.75%) <.001 3.23
2000 3000 5.03 (25.15%) <.001 1.57

Research Question 3

Resolving Research Question 3 demands comparing the relative appropriateness of the lexical
mastery approach and the text range vocabulary size approach. To more directly compare the two
contrasting approaches relevant data from the 94 participants that achieved adequate reading
comprehension of 70% has been presented in Table 7. The comparison presented in Table 7
suggests that the pattern of coverage and comprehension yielded from the text-range size approach
of matching learners with lexically appropriate materials is more in line with previous research
(Hu & Nation, 2000; Laufer, 1989; Laufer & Ravenhorst-Kalovski, 2010; Schmitt et al., 2011)
than the vocabulary mastery level approach. In Table 7, the largest single group of learners is the
35 learners with a text-range size of 3K (expected minimum coverage of 98.8%) that demonstrated
a 1K lexical mastery level (expected minimum coverage of 81.8%).
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Table 7. Number of Participants Achieving >70% Reading Comprehension by Lexical Mastery or
Text-Range Size

Text-Range Size-Sub-Group
(Expected Minimum Coverage)
1K size 2K size 3K size
81.80%  92.80%  98.80%

Below 1K Mastery (below 80%) 1 21 4
Lexical Mastery 1K Mastery (81.8%) 0 31 35
Sub-Group (Expected 2K Mastery (92.8%) 0 0 2
Minimum Coverage) 3K Mastery (98.8%) — — —

Considering the findings of past studies with similar thresholds for adequate comprehension of
70% (Hu & Nation, 2000; Schmitt et al., 2011), it would be expected that learners with an assumed
minimum coverage of 98.8% under a text-range size paradigm could achieve 70% comprehension.
The classification of 35 learners as having only a 1K mastery level under a lexical mastery
approach highlights the limitations of applying strict lexical mastery thresholds when

interpreting vocabulary level test scores. For instance, the achievement of 70% comprehension of
the 52 learners possessing a 2K text-range vocabulary size and an estimated minimum coverage
0f 92.8% (ranging up to 98%), does not accord exactly with the general rules of thumb suggested
in previous research around the required text coverage needed for sound reading comprehension
(Hu & Nation, 2000; Schmitt et al., 2011). However, it is essential to consider that 92.8%
represents a conservative estimate, with coverage potentially reaching 98%. When comparing the
two approaches, we see that comprehension aligns more closely with literature expectations
under the text-range approach, as 52 learners with at least 92.8% coverage achieved
comprehension. In contrast, under a vocabulary mastery approach, 21 and 31 of these same
learners—each with minimum coverage levels below 80% and 81.8%, respectively—
comprehended the text.

Discussion

This study investigated the effectiveness of two approaches—vocabulary mastery level and text-
range vocabulary size—to inform pedagogical decisions regarding reading material selection. The
application of the vocabulary mastery level approach to categorize learners resulted in patterns of
text coverage and reading comprehension that did not appropriately categorize learners’ ability to
apply lexical knowledge while reading (see Tables 3 & 4). This is because a lexical mastery level
only reflects students’ performance on a particular word level in a vocabulary test, and unless
students achieved mastery for all levels, their performance on some word levels would be ignored.
This information loss causes a false sense of the students’ overall vocabulary knowledge of words
within target texts, which in turn leads to a false sense of their reading ability.

For example, 116 students who were classified as having 1K mastery level (Table 3), had a mean
vocabulary score of 67.2, suggesting a mean vocabulary size of about 2800-word families. Our
data showed that their mean reading score (68.05%) nearly reached the threshold for adequate
comprehension (70%), which would be better explained by the 2800 vocabulary size score than
the 1K mastery level.
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Although more research in the area is required to further substantiate our findings, the results from
the current study suggest that to interpret learners’ ability to apply lexical knowledge based on
strict cut-off scores (e.g., < 95%) for each level of a vocabulary level test is problematic (McLean
& Kramer, 2015; Webb et al., 2017). While the 95% cut-off score is logical, as it is commonly
accepted that for reading comprehension learners need to comprehend 95% of the tokens within
text to comprehend it (Hu & Nation, 2000; Laufer, 1989; Laufer & Ravenhorst-Kalovski, 2010;
Schmitt et al., 2011), issues with the cut-off score might arise from test construction and human
error. For example, while word frequency is generally a good indicator of word difficulty, the
correlation between the two is imperfect (Pinchbeck et al., 2022; Stewart et al., 2022). This,
combined with the rather coarse sampling of 24 or even 30 words to represent 1000 words as in
the NVLT and UVLT, respectively, means that by chance, the words within levels tests might be
unrepresentatively difficult (Gyllstad et al., 2021; Stoeckel et al., 2021). Further, a 95% cut-off
threshold in the case of the NVLT (23/24) and UVLT (29/30) leaves little to no room for human
error. Finally, and especially in the present study, which used a meaning-recall format, the 95%
cut-off threshold does not allow for any human error or overly strict marking of responses.

In sum, results presented here and those presented in previous related research (Ha, 2022a; Laufer,
2021) suggest that the vocabulary mastery level approach to interpreting vocabulary levels tests
may result in poor predictions of a learner’s actual ability to comprehend reading materials and
that a text range vocabulary size approach is likely to be superior.

When applying the text-range size approach to categorize learners, our findings suggest that
learners who did not possess 98% coverage failed to achieve 70% comprehension (Tables 5 & 6).
This finding accords with rules of thumb asserted in past research that generally learners who
possess 98%, or even 95%, coverage of a reading text are able to achieve adequate comprehension
(Hu & Nation, 2000; Laufer, 1989; Laufer & Ravenhorst-Kalovski, 2010; Schmitt et al., 2011),
and as such provides support for the text-range approach to interpreting vocabulary level test
scores for the purposes of matching learners with lexically appropriate materials.

A comparison of how the participants from within the cohort that achieved a 70% score (or beyond)
on the reading test (n = 94) were differentially categorized with the vocabulary mastery level and
text size approach was revealing. The largest single group of learners in Table 7 that achieved
adequate reading comprehension were the 35 learners with a text-range size of 3K (98.8%
coverage) and a mastery-level of 2K (81.8% coverage). This finding accords with previous
research that asserts that learners with a minimum expected coverage of 98.8% would be likely to
achieve good levels of reading comprehension (Hu & Nation, 2000; Laufer & Ravenhorst-
Kalovski, 2010; Schmitt et al., 2011)

The finding that 52 out of the 94 learners achieved adequate reading comprehension with a
minimum expected coverage of 92.8% (see Table 7) was somewhat unexpected but not
unprecedented (see Hu & Nation, 2000; Schmitt et al., 2011). An indication of comprehension at
a coverage level lower than that expected might be explained in two ways. First, the figure of
92.8% is for minimum expected coverage possessed by learners with a text-range size of 2K, which
actually equates to a text-range size of between 2000- and 2958-word families. Thus, it is
conceivable that the 52 learners with a text-range size of 2K (between 2,000-2958-word families)
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possessed between 92.8% and 98% coverage, which may afford adequate reading comprehension.
Secondly, it is important to note that previous research that has suggested learners are likely to
need a mean coverage of 98% to achieve adequate reading comprehension measured lexical
knowledge differently from the current study. Hu and Nation (2000) and Schmitt et al. (2011)
applied a yes/no test and a meaning-recognition test format, respectively, and these test formats
commonly result in higher scores relative to written-receptive meaning-recall tests (McLean &
Kramer, 2015; Webb et al., 2017). If Hu and Nation (2000) and Schmitt et al. (2011) had instead
asked learners to demonstrate vocabulary knowledge with a more demanding meaning-recall test
format, scores of lexical knowledge would likely have been significantly lower than those yielded
from the yes/no or meaning-recognition formats that were applied. Inflated lexical knowledge
scores resultant from yes/no or matching format test scores are likely to have resulted in higher
predicted minimum coverage percentages. Such methodological differences between the current
and previous studies may go some way to explain why the 52 learners with a text range vocabulary
size expected to offer 92.9% minimum coverage were able to achieve 70% comprehension.

The current study possesses some limitations and identifying these may be informative for future
related research efforts. Firstly, testing learners’ knowledge of each word’s meaning as a criterion
against the text-size and mastery-level scores to investigate the accuracy of the two approaches
would have improved the study, although as discussed, conducting comprehensive testing of each
word’s meaning may be impractical in real-world classroom settings but could be explored in
future research. Second, the use of more granular word frequency categories, such as 500-word
frequency bands, would have helped more fully interrogate the research questions of the current
study. As the first two thousand most frequently occurring words in the English language are so
fundamental to comprehension, there is cause to reflect on the value of using 100-word bands (i.e.,
c-levels) more extensively in the design of vocabulary testing and teaching (Matthews & Lange,
2024; Matthews et al., 2023). Using a word family-based lexical profiler in this study to analyze
and select vocabulary test target items may have led to an overestimation of learners’ assumed
knowledge of derivational forms (Brown et al., 2021, 2022; Kim et al., 2023; McLean, 2018;
Milliner et al., 2024; Pinchbeck et al., 2022; Stoeckel & McLean, 2022) present within the reading
comprehension text, which could be considered a limitation. The multiple choice and single word
question types used to measure reading may have also overestimated learners’ comprehension
levels as they may have been prone to learner guessing and test taking strategies. Despite the noted
limitations, we hope the findings from the current research provide value to the language teaching
community and stimulate ongoing related research.

Conclusion

The key finding of the current study with direct relevance to teachers of English as an additional
language is the suggestion to opt for a text range vocabulary size approach rather than a lexical
mastery approach when drawing inferences about appropriate reading material based on learners’
results on vocabulary levels tests. This study found that the pattern of estimated text coverage and
reading comprehension yielded from a mastery-level approach was incongruent with past research
(Hu & Nation, 2000; Laufer & Ravenhorst-Kalovski, 2010; Schmitt et al., 2011). However, the
finding that the text range vocabulary size approach is likely to be the most useful when aligning
learners with lexically appropriate reading material does accord with the previous findings of

Reading in a Foreign Language 37(1)



Ha, Nguyen, McLean, & Matthews: Choosing lexically appropriate texts: Vocabulary mastery level... 16

Laufer (2021) and Ha (2022a). Future research should interrogate the generalizability of the results
presented here by investigating the relative efficacy of the lexical mastery approach and the text
range vocabulary size approach in a range of contexts (e.g., learners with various first language
backgrounds). Of particular importance will be to undertake similar research among learners with
a broad array of lexical knowledge evenly distributed from the absolute beginner up to advanced.
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