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The pilot study described in this paper builds on existing studies of lexical diversity to determine
the extent to which learners’ L2 vocabulary proficiency affects the lexical diversity of the texts they
produce across three modes of production. To do this, the researcher examined the relationship
between first-year students’ (n = 17) L2 vocabulary knowledge, as measured by Webb, Sasao,
and Ballance’s (2017) updated Vocabulary Levels Test (UVLT), and the lexical diversity of their
academic writing, academic presentations, and academic discussions. The results showed that
even learners with higher scores on the uVLT tended not to use those low-frequency words in their
academic writing and presentations. As a result, there was no statistically significant correlation
between students’ uVLT scores and the lexical diversity of their essays or presentations. However,
the analysis did show a statistically significant correlation between vocabulary knowledge and the
lexical diversity of their academic discussions.
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hile research has long acknowledged the importance of vocabulary and multi-

word expressions (MWE) for university-level students (Laufer & Nation, 1995;
Ruegg et al., 2011; Treffers-Daller et al., 2016), what is lacking is the detailing of how the
effects of vocabulary knowledge differ over different modes of production and across
different stages of learner development. To detail these kinds of changes, researchers
need access to detailed linguistic corpora that allow for tracking changes in individual
learners’ vocabulary over different modes of production. To date, most large-scale learner
corpora have tended to focus on specific aspects of language and language use, such as
comparisons between L1 and L2 usage, as opposed to differences in different types of
texts produced by individual learners (Granger & Bestgen, 2014; Lee et al., 2019; Verspoor
et al.,, 2012). Previous research projects have either focused on spoken (Garner & Crossley,
2018; Qi & Ding, 2011) or written (Granger & Bestgen, 2014; Siyanova-Chanturia &
Spina, 2019; Yoon, 2016) learner language but have not explored the difference between
two modes of production for the same learners. The research described in this article
builds on such earlier works’ strengths by using the techniques outlined in these articles
to explore language usage over three different modes of academic production: written,
written for spoken (academic presentations), and spoken (small group discussions).
The project described in this paper is small-scale and intended to act as a pilot project
for a larger study that will look at language development in a large group of L2 English
learners (n = 1,000) over a two-year period.

Literature Review

Given the acknowledged differences between spoken and written vocabulary (Dang
et al,, 2017), the need to determine the differences in L2 English learners’ written and
spoken vocabulary usage is pressing. Researchers have previously shown that there is a
relationship between the vocabulary profiles of learners and their language proficiency
with both written (e.g., Daller & Phelan, 2013; Treffers-Daller et al., 2016) and spoken
tasks (e.g., Clenton et al., 2020; de Jong et al., 2013). While these previous studies have
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helped researchers to identify the specific types of vocabulary that learners need at
different levels of proficiency for either written or spoken English, no single study has
addressed the differences that exist between learners’ written and spoken vocabulary
knowledge (Jarvis, 2013a; Treffers-Daller et al., 20106). There is, therefore, a pressing need
for studies that help researchers and educators to better understand the relationship
between vocabulary knowledge and language proficiency across different modes of
production. Without such knowledge, it will be difficult for researchers and teachers to
provide learners with the specific language support they need in order to succeed at a
specific type of task.

Lexical Diversity

One way of measuring learner proficiency is by looking at the lexical diversity of the
texts that they produce. Lexical diversity is a measure of how many unique words are
used in a text; in other words, it is the “proportion of words in a language sample that
are not repetitions of words already encountered” (Jarvis, 2013b, p. 88). Lexical diversity
is also a textual measure that has been increasingly discussed in the literature (Kyle et
al., 2020; Zenker & Kyle, 2021) and shown to be an effective way to measure both the
complexity and the quality of language use (Malvern & Richards, 2002; Treffers-Daller et
al., 2016).

A wide variety of studies have looked at the relationship between lexical diversity and
the written and spoken language proficiency of L2 learners (e.g., Crossley et al., 2010;
Malvern & Richards, 2002). Engber (1995), for example, found a substantial correlation
between the writing proficiency of 67 intermediate learners of English of different
linguistic backgrounds and the lexical diversity of their academic writing. A more recent
study of Turkish learners of German (Daller et al., 2003) found a significant correlation
between learners’ language proficiency and the lexical diversity of their oral production.

There is also a growing body of research that has shown a correlation between the
lexical diversity of learner texts and the scores those texts were likely to receive from
experienced raters (Gebril & Plakans, 2014; Kyle & Crossley, 2014). For example, Yu
(2009) found that the lexical diversity of the texts learners (n= 25) produced for the
written and spoken sections of the Michigan English Language Assessment Battery were
positively correlated with the scores that they received on those texts. However, not
all studies of lexical diversity have shown a correlation between L2 proficiency and the
lexical diversity of the texts that those learners produce. In three different studies of the
lexical diversity of Danish learners of English, Henriksen & Danelund (2015) found that
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even proficient learners were reluctant to use low-frequency words in their academic
composition, resulting in the compositions that they looked at in their study receiving
low scores of lexical diversity across different levels of proficiency. In another study

on the texts Chinese learners of English (N = 45) produced for the Chinese National
Matriculation English Test, Wang (2006) found no correlation between the lexical
diversity of the texts and the proficiency of the learners. She also found no correlation
between the lexical diversity of the texts and the scores that the participants received on
those texts. The differences between the findings of these studies illustrate the need for
further studies in this area of research.

Measuring Lexical Diversity

There are a number of different ways that researchers can measure lexical diversity.
The traditional approach is to use the type-token ratio (TTR) (Malvern & Richards,
2002) which provides a ratio between the number of different words (type) and the total
number of words (tokens) in a text. For instance, consider the following sentence “He
studied English in Canada, so he gets good grades in his English classes.” The sentence
is 14 words long (14 tokens) but, because the words “he”, “in”, and “English” are repeated
twice each, it only contains 11 different words (11 types). The TTR of this sentence
would be 0.79. On the other hand, a sentence such as “l went for a walk.”, where all the
words in the text are unique, would have a TTR of 1. All texts can therefore be assigned
a TTR between 0 and 1 and the closer the TTR of a text is to 1, the more lexically diverse
that text is said to be.

A significant weakness with using TTR is that it is sensitive to variability in the length
of the text; the longer a text is, the more likely it is to get a low TTR score (Zenker & Kyle,
2021). McCarthy & Jarvis (2010) attempted to address the issue of text length through an
alternative measure of lexical diversity known as the Measure of Textual Lexical Diversity
(MTLD). The MTLD is measured by first cutting the text into segments with a TTR of
around 0.72. The MTLD can then be calculated by determining the average number of
words in each of these segments (McCarthy & Jarvis, 2010). In the study described in this
paper, the MTLD ranged from 35.52 for the least lexically diverse text to 73.05 for the
most lexically diverse text. While there are still limitations with using MTLD, it allows
researchers to better compare texts of different lengths and is generally thought to be
one of the more accurate lexical diversity measures (Jarvis, 2013a).
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Lexical Diversity in Learner Corpora

One area of research where lexical diversity is of particular importance is the field
of corpus linguistics. Previous studies have been able to use corpora to help identify
what vocabulary and expressions learners need to know in specific contexts, such
as in oral presentations (Wood & Nambe, 2013) and academic writing (Nattinger &
DeCarrico, 1994). However, these studies have primarily focused on L2 vocabulary
usage in comparison to measures taken from texts produced by L1 speakers. This is
problematic because it has been shown that L2 speaker usage of vocabulary and MWE
differs significantly from L1 speakers’ usage, even at the highest proficiency levels (Hou et
al., 2016; Sinclair, 2004). This is because the native academic writer’s or presenter’s vast
lexicon is nearly unattainable for most L2 learners. This is why learner corpora are so
important; such corpora can help to establish the types of lexical knowledge required by
learners of different proficiency levels (Treffers-Daller et al., 2016).

One problem with existing learner corpora, however, is the lack of corpora that span
multiple modes of production. Despite the clear differences in the vocabulary needed for
written and spoken texts (Dang et al., 2017), previous studies have tended to focus on written
corpora, and there are few corpora that are composed of both spoken and written texts.

Research Questions
The present study has two research questions:

RQ1. To what extent does vocabulary knowledge affect learners’ ability to produce
lexically diverse texts across the three modes of production (written, written
for spoken, and spoken)?

RQ2. Isthere a relationship between the lexical diversity of learners’ texts over these
three different modes of production?

Methodology
Participants and Setting

The participants in this study were 17 first-year university students enrolled in a
private university in Japan. All of the participants were required to take four academic
English courses a week as part of their degree. These courses included a listening class,
an academic presentation class, an academic writing class, and a seminar class where
students were required to research and discuss academic topics in a small group setting.
Each class met once a week for the 14-week semester. All of the written and spoken
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content was produced as part of the students’ classwork. Students were also asked to
take the updated Vocabulary Levels Test during class time in week 12. All participants
gave informed consent to participate in the study, and the project was cleared with the
university’s institutional review board prior to commencement.

Data Collection

The learner-produced texts used in this study were collected from the work that
students did as part of their English for Academic Purposes (EAP) classes. During the
semester students were required to write four academic essays ranging in length from
three to five paragraphs long, give three academic presentations, and participate in four
group discussions about an academic topic they had studied and discussed in class. For
this study, the first of each of these assignments was analyzed. The essays were four
paragraphs long on the topic, “The features of a successful store.” The presentations were
two to three minutes long on the topic, “A good place to visit.” The seminar discussions
were done in groups of three or four; groups had eight to ten minutes, depending on
the size of the group, to discuss the topic “Success and failure at university.” While
the students were aware that the seminar discussions, presentations, and essays they
produced for their classes could be used as part of the research project, they were not
told which of the assignments would be analyzed for this project.

Because it was part of their regular course work, the participants were able to write
their essays and the script for their presentations at home. While having the participants
write these texts at home means that they could have accessed additional tools while
writing, this was done for a number of reasons. Firstly, this approach to collecting
student essays mirrors previous studies (e.g., Higginbotham & Reid, 2019), which have
argued that this type of essay is closer to the type that students at a university level will
be asked to write as part of their course than one done under exam conditions. As these
essays were a large part of their course grade, it is our opinion that the participants
approached this exercise as they would any other essay that they would have been asked
to write for class. This means that the lexical diversity of these individual essays would
be reflective of the lexical diversity of their academic English writing at large. Finally,
one of the purposes of the larger study is to track if and how the use of lexical items
is transferred between this type of deliberate written English to more spontaneous
speech produced in classroom settings. The need to track this transfer means that it was
important for the authors to analyze the types of written texts that students are likely
to produce during their time in the program. However, we are aware of the differences
between the conditions in which these different types of texts were produced and realize
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that writing and study styles were probably much more influential in determining the
types of vocabulary participants used in their written texts than in their discussions.

Webb et. al’s (2017) Updated Vocabulary Levels Test (uVLT) was used to measure the
students’ vocabulary knowledge. The uVLT tests the learner’s receptive knowledge of the
first five 1000-word frequency bands. Each word band consists of 30 items with items
presented to the test taker in a table format (see Figure 1). Test takers have to match a
simple definition of the word (given in the rows of the table) with the correct word (given
in the columns). Each table in the test consists of three definitions and six words, and
each 1000-word band consists of 10 tables.

Figure 1
An Example of a Question on the uVLT With the Answers Given
eye | father | year van | voice | night
body part that sees v
parent who is a man v
part of the day with no sun v

Note: Adapted from “The Updated Vocabulary Levels Test” by S. Webb, Y. Sasao, and O. Balance,
2017, International Journal of Applied Linguistics, 168(1), p. 61.

The uVLT was chosen over the Vocabulary Levels Test (Schmitt et al., 2001) because
it was developed using frequency bands taken from a more modern corpus, the BNC/
COCA (Nation, 2017). Despite being a test of receptive knowledge, uVLT was chosen
because existing tests of productive vocabulary require more time than receptive tests
to both administer and assess. Given that the main study could potentially include up to
1,000 participants over three years, it was not thought to be feasible to administer this
type of assessment to such a large number of participants. Furthermore, previous studies
have shown that while learners tend to do better on tests of receptive vocabulary, there
is a clear relationship between productive and receptive vocabulary knowledge (e.g., Fan,
2000; Webb, 2008).

Transcribing and Processing the Data

The presentations and seminar discussions were recorded as part of the class. As the
presentations were recorded in video format, the audio track was first separated from the
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video and saved as a new file. Any identifying information was then removed from both
sets of recordings using the application Fission (https://rogueamoeba.com/fission/). After
this information had been removed, the recordings were sent to Rev (https://rev.com)

to be transcribed. The subsequent transcriptions were then cleaned prior to analysis.
First, the transcription was checked for accuracy and places where the person doing the
transcription had been unable to transcribe the audio properly were corrected. Proper
nouns, Japanese words, disfluencies, and multiple occurrences of a single word where
students used this repetition as a place holding technique were then removed from the
transcriptions. This was done to ensure that these words and the disfluencies, which

are part of everyday conversational English, would not affect the participants’ lexical
diversity scores. The resulting files were saved as plain text documents. Each document
was given a name that included a unique identifier for the student, two letters to describe
the type of text (‘ap’ for academic presentations and ‘ad’ for academic discussions),
followed by the assignment number (for this study, all documents were coded as
‘assignment_1’).

The essays were also cleaned prior to analysis. The title, the student’s name, and
their identification numbers were removed from each essay. Spelling mistakes were
manually changed to ensure that these were not erroneously counted as an additional
word type, potentially increasing the lexical diversity scores of the text. To do this, the
following principles were applied: If it was clear what word the student had intended
to write words with one missing letter, one wrong additional letter, or one incorrectly
placed letter were corrected. For example, “peopple”, “peple”, and “pepole” would all
have been corrected to “people.” Grammatical mistakes were not corrected. The cleaned
files were then saved as plain text documents with the same naming convention as the

transcriptions with the letters ‘aw’ used to designate the text type as academic writing.

Data Analysis

After the transcription was completed, the text files were uploaded to Textlnspector
(https://textinspector.com), an online tool for analyzing textual diversity. The MTLD was
calculated for each of the files and that, along with the length of the text, was recorded
into an Excel file. The length and MTLD for each of the presentations were then entered
into Excel.

Kendall’s tau correlation was used to determine the relationship between the lexical
diversity of the different types of learner produced texts and the students’ uVLT scores.
The small size of the data set meant that it was not possible to calculate the p-value
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using the normal formulas, so bootstrapping (Field et al., 2012) was used. Bootstrapping
gets around the problems caused by a small sample size by estimating the properties

of the sampling distribution from the sample data (Bruce, 2015). The correlational
coefficient was calculated using this method, and the standard deviation of the sampling
distribution of the bootstrapped samples was used to estimate the standard error for
the correlational coefficients (Wright et al., 2011). This was done in R (https://www.R-
project.org/) by using the bootstrapping function to resample each of the data sets 2,000
times to determine the correlational coeflicients and the p values of each data set.

Results

An analysis of the uVLT (see Table 1) showed that the students’ vocabulary knowledge
was consistent with intermediate Japanese L2 English learners (Brooks, 2020). The
majority of the participants were able to master the first two bands of the uVLT, showing
that they were proficient with the higher-frequency word bands. However, very few of
the participants were able to master the lower-frequency bands, the 3000 to 5000 bands.

Table 1
Number of Students Who Achieved Mastery for Each Frequency Bands
1000-word  2000-word 3000-word 4000-word 5000-word
Band Band Band Band Band
Number (n =17) 17 17 5 2 1
Percentage 100% 100% 29% 12% 6%

Note: Master is considered to be a score of 86% or higher on that frequency band.

The descriptive statistics of the three different corpora were then examined. The
corpus derived from the written compositions was the largest and included 6,604 words
with a mean length of 388 words for each of the compositions. The next largest corpus
was the academic presentations, which was 3,419 words long, and the mean length of the
transcripts of the presentations was 201 words. The average presentation time was 2:15
minutes. The corpus compiled from the seminar discussions was almost as long as the
academic presentation corpus. This corpus was 3,369 words long with an average length
of 198 words for each discussion transcript. Each discussion consisted of three students
talking for the 10-minute discussion.
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The vocabulary profiles of the three different modes of production were very similar
(see Table 2) with most of the words for each of the texts coming from the first two 2000-
word bands of the BNC/COCA (Nation, 2017). Of the three different text types, academic
presentations had the highest percentage of low-frequency words.

Table 2
Vocabulary Profiles of the Different Texts
Text Type 1000- 2000- 1000- + 3000- 4000- 5000- Off
word word 2000-word word word word List
Band Band Bands Band Band Band
Written 79.5% 15.7% 95.2% 3.4% 0.3% 0.5% 0.6%
Presentations  89.7% 0.1% 89.8% 0.1% 0.4% 9.6% 0.2%
Discussions 89.4% 5.7% 95.1% 0.4% 0.1% 3.8% 0.6%

An analysis of the correlation between the different text types and the students’
vocabulary knowledge (see Table 3) showed that the academic discussions were the only
text type where there was a significant correlation between lexical diversity and MTLD (t
=.37,p=.039).

?Z]e) 1:03?’6[&1’1'0“ Between uVLT and the MTLD of the Different Text Types
Written Presentation Discussion
Kendall’'s Tau 0.18 -0.07 0.37*
p-values 0.406 0.512 0.039
Note: * = correlation significant at p < .05; ** correlation significant at p < .01; *** correlation

significant at p <.001

An analysis of the MTLD of the different text types (see Table 4) showed that the only
text types that were significantly correlated were the written and presentation texts (t =
41,p=.014).
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Table 4
The Correlation Between the MTLD of the Different Text Types
Written Presentation Discussion

Written -

Presentations A41% -

Discussion 21 17 -
Note: * = correlation significant at p < .05; ** correlation significant at p < .01; *** correlation
significant at p <.001

Discussion

In response to the first research question, similar to early studies (e.g., Henriksen
& Danelund, 2015; Wang, 20006) no correlational relationship was found between the
participants’ written (essays) and written for spoken (academic presentations) texts and
their vocabulary knowledge. However, there was a statistically significant relationship
between their academic discussions and their vocabulary knowledge. This also mirrors
earlier studies (e.g., Yu, 2009) which have shown that there is a stronger relationship
between vocabulary knowledge and lexical diversity in learners’ spoken as compared with
their written production.

In response to research question two, there was a weak but significant relationship
between the participants’ written (essays) and written for spoken (academic presentations)
texts. This may have been due to the fact that the participants had additional resources
available to them while writing their presentations and essays. The participants who put
more time into writing their essays were also more likely to do the same when writing
their presentations, meaning that these participants were probably more likely than the
other participants to use a dictionary and take the time to use more difficult words when
constructing these texts. On the other hand, students were forced to rely on vocabulary
that they already had knowledge of when doing their academic discussions. As a result,
the participants’ vocabulary knowledge, as opposed to their study style, was probably more
likely to have an effect on the lexical diversity of their academic discussions.

Conclusion

The results of this study are promising as they show that there may indeed be
differences in how learners use vocabulary depending on the mode of production. It also
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showed that, despite the fact that both academic presentations and academic discussions
are given as spoken texts, academic presentations have more in common with academic
writing than they do with discussions. In this study, even students with lower levels of
vocabulary proficiency were able to use additional resources to improve the diversity of
the vocabulary in their essays and presentations. As such, teachers in presentation classes
may be wise to focus more on teaching students how to choose and use appropriate
vocabulary, than in teaching them a lot of new words.

One weakness with this study is that it was a small-scale study with only 17
participants who produced only one sample of writing or speaking for each of the text
types. Consequently, the sample size was probably not large enough to allow a weak
relationship between textual lexical diversity and vocabulary knowledge to show up
as being significant. However, as this study was intended primarily as a pilot study, it
is hoped that some of the issues related to the small sample size will be answered in
the larger study. While small in size, this research project did demonstrate that the
vocabulary used by L2 learners for different text types is different and, in doing so,
highlighted the need for more multimodal corpora. Because most vocabulary lists in use
at the moment were developed using written texts produced by L1 English speakers, the
development of corpora like the ones described in this paper will allow researchers to
develop tools designed specifically to support L2 learners of English based on the type
of texts they are being asked to produce. These tools are important because they can
be used to support learners in the classroom and are something that the researchers
involved in this project hope they can begin to produce in the future.
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