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Abstract

Despite the paramount importance of word production skills in second language 
(L2) acquisition, there is limited research on how cognitive factors influence young L2 
learners’ vocabulary usage. This study addresses this gap by investigating the effects of 
two cognitive factors, modality and proficiency, on lexical sophistication among 11- to 
12-year-old elementary school students learning English as a foreign language (EFL). 
We conducted speaking and writing tasks where participants were asked to describe a 
teacher or person they wanted to introduce to others, using similar prompts to facilitate 
comparison across the two modalities. We then analyzed participants’ responses using 19 
lexical sophistication indices related to word frequency and range, academic languages, 
psycholinguistic information, hypernymy, and polysemy, across both production 
modes. The results indicate that young EFL students demonstrate higher levels of 
lexical sophistication in written production compared to spoken production. Moreover, 
the study reveals a modality-by-proficiency interaction, suggesting that as students’ 
proficiency increases, they exhibit more enhanced vocabulary skills in either written or 
spoken production. The findings of this research shed light on theoretical perspectives 
of L2 word acquisition and use, and provide insights into the interaction of modality and 
proficiency in the development of vocabulary skills in young EFL learners. 

Keywords: lexical sophistication; young learners; cognitive factors; modality; 
L2 proficiency.
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Resumen

A pesar de la importancia de las habilidades de producción de palabras en la 
adquisición de una segunda lengua, existe poca investigación que explore a fondo 
y con detalle cómo los factores cognitivos influyen en el uso del vocabulario en 
jóvenes que aprenden un idioma extranjero. Este estudio analiza los efectos de dos 
factores cognitivos, la modalidad (oral o escrita) y el nivel de competencia, en la 
sofisticación léxica de estudiantes de 11 a 12 años que aprenden inglés como lengua 
extranjera. Se realizaron tareas de expresión oral y escrita con estímulos similares, y 
las respuestas se analizaron utilizando 19 índices de sofisticación léxica relacionados 
con la frecuencia y el rango de las palabras, el lenguaje académico, la información 
psicolingüística, la hiperonimia y la polisemia. Los resultados muestran que los es-
tudiantes alcanzan mayores niveles de sofisticación léxica en la producción escrita 
en comparación con la oral. Además, se identificó una interacción entre la modalidad 
y el nivel de competencia, indicando que, a medida que aumenta la competencia, el 
vocabulario mejora en ambos modos. Este estudio aporta información clave para 
comprender mejor cómo la modalidad y la competencia influyen en el desarrollo del 
vocabulario en estudiantes de inglés como lengua extranjera.

Palabras clave: sofisticación léxica; estudiantes jóvenes; factores cognitivos; 
modalidad; competencia en una segunda lengua.

1. Introduction

Lexical sophistication, referring to the degree of unusualness and semantic com-
plexity of lexical items, has been widely recognized as a robust indicator of second 
language (L2) production quality (Laufer & Nation, 1995; Linnarud, 1986; Read, 
2000). This construct has gained prominence in L2 production assessment by virtue 
of its ability to capture fine-grained aspects of vocabulary knowledge that extend be-
yond simpler measures such as lexical richness or diversity, offering insights into the 
depth of a learner’s lexical repertoire (Crossley et al., 2012; Crossley & McNamara, 
2012; Eguchi & Kyle, 2020; Kim et al., 2018; Kyle & Crossley, 2015; Lu, 2012; 
Schmitt, 2014).

Despite the significant role of lexical sophistication in L2 production, most re-
search has focused on adult learners, leaving critical questions about how young 
learners acquire and use sophisticated vocabulary. Young learners, typically char-
acterized as those in the early stages of cognitive and linguistic development, pres-
ent a unique context for examining the interplay between lexical sophistication and 
cognitive factors. Young learners often face cognitive constraints, such as limited 
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working memory and underdeveloped real-time processing skills, which may restrict 
their ability to produce sophisticated lexical items (Segalowitz, 2010). Thus, it is hy-
pothesized that such cognitive factors play a crucial role in affecting young learners’ 
lexical sophistication.

Against this background, the current study explores the lexical sophistication 
of young students learning English as a foreign language (EFL), aged 11 to 12, 
with a particular focus on two key cognitive factors, modality and proficiency. In 
the context of language production, modality refers to the channel through which 
language is produced—either spoken or written—rather than other linguistic mean-
ings, such as expressions of possibility and necessity (e.g., epistemic or deontic mo-
dality) or multimodal communication involving multiple semiotic resources (e.g., 
visual, auditory, and gestural elements). Several studies have found that modality 
significantly influences L2 production. For example, writing allows for more op-
portunities for planning and revision, enabling learners to use more complex and 
sophisticated linguistic elements, whereas speaking, constrained by spontaneity and 
real-time processing, often results in simpler linguistic choices (Biber et al., 2016; 
Kellogg, 1996; Skehan, 2009). However, the extent to which these modality effects 
manifest in young learners’ vocabulary use remains unclear. Furthermore, as learn-
ers’ proficiency increases, their ability to produce sophisticated vocabulary might 
evolve differently across modalities. For instance, while learners may demonstrate 
sophisticated vocabulary in written production, their spoken output could still reflect 
simpler lexical choices due to the real-time processing demands inherent to speech. 
This study tests these hypotheses by exploring whether proficiency interacts with 
modality to influence young learners’ ability to produce sophisticated vocabulary.

Theoretically, this investigation contributes to developmental perspectives on 
L2 acquisition by highlighting how modality and proficiency interact to influence 
young learners’ lexical sophistication. Unlike adult learners, whose cognitive abili-
ties are relatively stable, young learners’ language acquisition is more closely linked 
to their ongoing cognitive development (Barcroft, 2015; Ellis, 2015; Paradis, 2016; 
Singleton & Ryan, 2004). These developmental processes often lead to distinct lexi-
cal patterns contingent on various maturational, environmental, and cognitive fac-
tors (Duncan & Paradis, 2016; Muñoz, 2007; Unsworth & Blom, 2010). By focusing 
on this population, the study sheds light on how cognitive constraints associated with 
modalities and L2 proficiency shape young learners’ lexical sophistication, offering 
a deeper understanding of their developmental trajectories. 

From a practice perspective, this research has implications for language assess-
ment and instruction. Understanding how modality and L2 proficiency influence 
young learners’ lexical sophistication is particularly relevant for evaluating their lan-
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guage abilities. Given their limited linguistic capabilities in areas such as syntax and 
pragmatics, focusing on lexical abilities can offer a more precise assessment of their 
overall proficiency (Vermeer, 2000). This approach provides educators and research-
ers with a better understanding of language development, enabling more targeted 
interventions and curriculum design that address the unique developmental needs of 
young learners.

By employing 19 lexical indices encompassing diverse dimensions—such as 
word frequency, psycholinguistic properties, and semantic depth—this study of-
fers a comprehensive analysis of young learners’ vocabulary use across modalities. 
Through this investigation, we aim to clarify the intricate relationship between cog-
nitive constraints, proficiency, and lexical sophistication. This dual focus on mo-
dality and proficiency is expected to provide a detailed perspective on how young 
learners’ lexical development unfolds, offering valuable insights for researchers, 
educators, and curriculum developers.

2. Lexical sophistication

Lexical sophistication focuses on “the proportion of relatively unusual or ad-
vanced words in the learner’s text” (Read, 2000, p. 203). While earlier measures of 
lexical sophistication predominantly relied on word frequency information (Laufer 
& Nation, 1995; Linnarud, 1986), recent advancements in computational linguistics 
and natural language processing have allowed for a detailed investigation of word 
sophistication using more nuanced measures. Below, we provide an overview of 
lexical sophistication indices that have been extensively employed in recent studies.

2.1. Word frequency and range

The premise behind utilizing word frequency information is that a higher propor-
tion of less common words enhances lexical sophistication, as these words are typi-
cally more challenging to acquire and are learned later than high-frequency words 
(Ellis, 2002). Two approaches have been employed to determine word frequency, 
including (a) analyzing the number of words in a text that are categorized into spe-
cific frequency bands established by frequency ranking in a reference corpus (e.g., 
Laufer & Nation, 1995; Morris & Cobb, 2004) and (b) tallying the occurrences of 
a word in a reference corpus (e.g., Kyle & Crossley, 2015; McNamara et al., 2010).

However, even words with similar frequency can vary in their contexts of use. 
Words that are frequently used but only in a limited range of contexts may increase 
the level of lexical sophistication. To address this issue, researchers have introduced 
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the concept of word range, which measures the number of documents in a reference 
corpus where a particular word appears (Kyle et al., 2018). Words that appear in a 
more restricted range of contexts are deemed to be more sophisticated and advanced. 
Previous studies have demonstrated that the word range index is a crucial factor in 
early L2 word production (Crossley et al., 2013) and a reliable predictor of L2 lexi-
cal and speaking proficiency (Kyle & Crossley, 2015). 

2.2. Academic language

In addition to word frequency information, the use of academic expressions 
can indicate the degree of lexical sophistication in L2 production (Eguchi & Kyle, 
2020; Kim et al., 2018; Kyle & Crossley, 2015; Kyle et al., 2018). The proportion 
of academic language is determined by the number of words present in an academic 
word list. Two academic lists are commonly used for this purpose. The Academic 
Word List (Coxhead, 2000) comprises academic words and phrases found in writ-
ten academic corpora, while the Academic Formulas List (Simpson–Vlach & Ellis, 
2010) contains academic language documented in both written and spoken corpora. 
Previous studies have demonstrated that L2 learners with higher speaking and writ-
ing proficiency are more likely to use academic words listed in these sources (e.g., 
Kim et al., 2018; Kyle & Crossley, 2015). 

2.3. Psycholinguistic word information

Certain words can be harder to learn due to factors such as weaker conceptual 
image, lower familiarity, or later acquisition. Such learnability of a word can be 
measured through its psycholinguistic properties, which are determined by human 
ratings (Salsbury et al., 2011). Five indices have been extensively used to measure 
these properties, namely concreteness, imageability, meaningfulness, familiarity, 
and age of acquisition (Brysbaert et al., 2014; Coltheart, 1981; Kuperman et al., 
2012). Specifically, the degree of lexical sophistication may increase with more fre-
quent use of abstract words (e.g., possibility versus orange), more frequent use of 
words that are more difficult to visualize mental images (e.g., responsibility versus 
tree), more frequent use of less meaningful words that evoke fewer associations 
(e.g., shale versus mother), more frequent use of less commonly experienced words 
(e.g., encephalon versus paper), and more frequent use of words acquired later (e.g., 
detest versus hate). These psycholinguistic word indices have been identified as sig-
nificant predictors of written text quality (Crossley & McNamara, 2012; Kim et al., 
2018) and reliable indicators of the longitudinal development of L2 spoken vocabu-
lary skills (Crossley et al., 2016; Salsbury et al., 2011).
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2.4. Semantic relations with other words

The sophistication of a learner’s vocabulary can also be assessed by examining 
the organization and connections of the semantic networks of the words they use. 
Two key indicators used to investigate these networks are hypernymy and polysemy 
measures. Hypernymy refers to the hierarchical semantic relations between words. 
For instance, general words such as vehicle and animal serve as hypernyms for more 
specific words or hyponyms such as car and dog. Previous studies have demon-
strated a positive correlation between hypernymy scores and L2 writing quality, with 
more proficient learners using a greater number of hypernyms, thus demonstrating 
their ability to produce words with broader semantic coverage (e.g., Crossley et al., 
2009; Kim et al., 2018). 

On the other hand, polysemy denotes the number of senses that a particular 
word can have. Words with more senses, such as bug or case, are considered more 
ambiguous than words with fewer senses, such as insect or instance. Previous re-
search has shown a negative correlation between polysemy scores and L2 writing 
proficiency. Specifically, L2 learners develop a better understanding of the diverse 
senses of a word and use less polysemous words as their experience with the L2 
increases (Crossley et al., 2010; Schmitt, 1998).

3. Effects of modality and proficiency on L2 lexical production

The effect of modality on L2 production has been well-documented, with nu-
merous studies showing that learners tend to achieve greater linguistic complexity 
in writing compared to speaking (e.g., Ellis & Yuan, 2005; Kormos, 2014; Vasylets 
et al., 2017). For example, Kormos (2014) found that Hungarian-English bilingual 
teenagers with intermediate proficiency performed better in writing than in speaking. 
In the analyses of their written and spoken texts, Kormos noted higher lexical accu-
racy, greater lexical variation, and greater nominal phrase complexity in their written 
production compared to spoken output. These findings suggest that L2 learners dem-
onstrate a greater ability to produce complex language in writing than in speaking.

The effect of modality is often discussed in terms of the distinct processing 
mechanisms involved in writing and speaking (Halliday, 2002; Kellogg, 1996; Ravid 
& Tolchinsky, 2002; Vasylets et al., 2017). Writing is characterized as a nonlinear 
and stable process that affords writers more time and cognitive resources to monitor 
and revise their work in an offline and visible manner. These features provide writers 
with more cognitive resources to carefully select words and structures, as well as to 
monitor and refine their output in a visible manner (Halliday, 2002; Kellogg, 1996). 
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This increased flexibility in writing is expected to allow learners to create more so-
phisticated lexical expressions, achieving greater control over vocabulary choices.

In contrast, speaking is a linear, time-bound process that constrains the content 
and complexity of outputs (Ravid & Tolchinsky, 2002). Speakers must produce lan-
guage in real time, which can limit their capacity to monitor and revise their output. 
As a result, spoken language is often simpler and less lexically varied, reflecting the 
cognitive limitations imposed by the spontaneous nature of oral production. These 
constraints may be particularly pronounced for young learners, who generally have 
limited cognitive resources and L2 proficiency. Since they may have difficulties in 
accessing and using sophisticated vocabulary under the pressure of real-time pro-
cessing, they will show reduced lexical sophistication in spoken language.

Despite extensive research on the impact of modality on L2 production, there 
remains a significant gap in understanding whether modality affects the vocabulary 
production abilities of young EFL learners and how it interacts with their L2 profi-
ciency. Considering the close relationship between L2 lexical skills and L2 experi-
ence, along with the cognitively demanding nature of speaking, we hypothesize that 
young EFL learners, who have more exposure to written than spoken L2 input and 
have limited cognitive resources, will show greater lexical sophistication in writing 
than in speaking. Furthermore, we expect the modality effect to interact with L2 
proficiency, resulting in varying degrees of sophistication in writing and speaking 
depending on learners’ proficiency. To explore these effects, the current study poses 
the following research questions:

	 (1) �Do young EFL learners demonstrate different levels of lexical sophisti-
cation in writing and speaking?

	 (2) �Does L2 proficiency interact with modality to influence the lexical so-
phistication among young EFL learners?

4. Method

4.1. Participants

This study involved 76 children enrolled in the sixth grade at an elementary school 
in South Korea. According to a language background survey (see Online Supplemen-
tary Material A at https://osf.io/bnfcx/), they began learning English at an average age 
of 7 years and 7 months, with an average exposure of 7.7 hours per week. None of 
the participants had stayed in English-speaking countries for more than a month. As 
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is typical for EFL learners (Saito, 2017), the primary source of English input for the 
participants was textbooks, with only a small amount of spoken input provided through 
audio recordings of reading materials and conversation dialogues. To assess the par-
ticipants’ English proficiency, we used an adapted version of the Korea Institute for 
Curriculum and Evaluation’s yearly assessment of elementary school students (see 
Online Supplementary Material B at https://osf.io/bnfcx/). The rationale for selecting 
this particular proficiency test was that it was designed specifically for beginning-level 
child learners in the Korean EFL context. Unlike other measures that tend to require 
knowledge of complex vocabulary and grammatical structures, which are commonly 
found in tests for adult learners, the test of our choice used simpler words and sentenc-
es for child learners who are beginners. The proficiency test included 15 listening and 
10 reading comprehension items, with each item contributing 4 points to the overall 
score, which added up to a maximum of 100. To assess the content validity of the test, 
we asked two EFL content experts, who are English teachers in Korea, to review the 
test items and rate their validity in measuring English proficiency for beginning-level 
child L2 learners on a 5-point Likert scale. The experts consistently gave high ratings, 
with all items receiving either 4 or 5 out of 5 (M = 4.75, SD = 0.44), indicating strong 
content validity. Admittedly, the test’s focus on receptive skills may be seen as a limita-
tion of the study, an issue that is discussed in Section 6.4. The participants’ scores on 
the proficiency task ranged from 44 to 100, with an average score of 79.95. Table 1 
summarizes the participants’ information. 

Table 1

Participant information

Background Information Mean Standard Deviation Range

Age (years) 11.26 0.44 11–12

Age of acquisition (years) 7.71 2.17 3–12

Weekly English use (hours) 7.74 5.1 0–15

Proficiency test score (max = 100) 79.95 12.25 44–100

4.2. Data collection

Participants completed a writing task and subsequently a speaking task two 
weeks later. For the writing task, they were asked to write a letter introducing one of 
their favorite teachers to their peers, using the following prompt: “Please write about 
the teacher who you want to introduce to your peers. You can pick any teacher that 
you have met in our school.” Participants were instructed not to use a dictionary or 
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consult the teacher for assistance while completing the task. In the speaking task, 
they were paired up and took turns describing their favorite person (teacher, friend, 
celebrity, etc.) to their partner, using the prompt “Please describe the person that 
each of you want to introduce to your conversation partner. This can be your friend, 
parent, teacher, favorite singer, famous person, or others.” None of the participants 
selected the person they had written about in the speaking task. To accommodate the 
participants’ limited speaking skills, they were allowed to prepare a script or take 
notes before speaking. However, using the written script during speaking was disal-
lowed. Audio recordings of the students’ utterances were collected and transcribed 
for analysis. Both tasks had a consistent time limit of 25 minutes. The average num-
ber of words produced was 46.1 (SD = 34.3) for writing and 23.1 (SD = 14.1) for 
speaking. After completing the tasks, participants were asked to fill out a language 
background survey (see Online Supplementary Material A at https://osf.io/bnfcx/) 
and proficiency test (see Online Supplementary Material B at https://osf.io/bnfcx/).

4.3. Index selection

We used the Tool for the Automatic Analysis of Lexical Sophistication (TA-
ALES; Kyle et al., 2018) version 2.2 for computing lexical sophistication indices. 
TAALES is a freely available software specifically designed to measure lexical so-
phistication in language production. It calculates over 400 indices across multiple 
dimensions, processes texts locally, and outputs results in CSV format. Previous 
studies have validated TAALES by demonstrating its ability to predict language pro-
ficiency and text quality in L2 production (e.g., Eguchi & Kyle, 2020; Kim et al., 
2018; Kyle & Crossley, 2015; Kyle et al., 2018). The software is accessible at https://
www.linguisticanalysistools.org/taales.html. 

The calculation methods for the indices used in this study are outlined in detail 
below. 

4.3.1. Word frequency and range

We obtained word frequency and range scores based on the reference sub-cor-
pora derived from five registers (academic, fiction, magazine, news, and spoken) in 
the Corpus of Contemporary American English (COCA; Davies, 2009). We selected 
COCA over other reference corpora, such as the British National Corpus (BNC), for 
several reasons. First, COCA’s substantially larger size (1 billion words compared to 
BNC’s 100 million) provides more comprehensive coverage of low-frequency vo-
cabulary items, ensuring a more reliable analysis of lexical sophistication. Second, 
COCA includes more recent language samples, which better reflect contemporary 
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English that our young Korean EFL participants would encounter in their learning 
materials. Finally, COCA represents American English, which is more relevant to 
the Korean EFL context, given its dominance in educational materials and media 
exposure, compared to the British English-based BNC.

For this study, we computed mean frequency and range scores by dividing the 
sum of the frequency or range scores for the words in the sample text by the total 
number of words that received frequency or range scores in the text. Each measure 
was analyzed separately for content words (CWs) and function words (FWs). The 
distinction between CWs and FWs represents a fundamental classification in lexical 
sophistication research (e.g., Durrant et al., 2019; Eguchi & Kyle, 2020). Content 
words, which make up the majority of a language’s vocabulary, serve as primary 
meaning carriers. In contrast, function words form a closed class with limited mem-
bers and appear with higher frequency. This distinction is particularly relevant when 
examining modality effects on lexical sophistication, as the cognitive constraints as-
sociated with speaking versus writing may affect these word types differently.

For data normalization, the frequency and range scores were converted to log-
transformed scores.

4.3.2. Academic languages

Due to the insufficient availability of an adequate number of data points based 
on the Academic Formulas List (Simpson–Vlach & Ellis, 2010), we referred to the 
Academic Word List (AWL, Coxhead, 2000) for our analysis. The AWL score was 
calculated by dividing the count of words present in the list by the total number of 
words in the sample text.

Psycholinguistic word information. We assessed five psycholinguistic properties 
of words, including concreteness, imageability, meaningfulness, familiarity, and age 
of acquisition. TAALES derives the average scores of native speaker ratings from 
the Medical Research Council (MRC) Psycholinguistic Database (Coltheart, 1981) 
for concreteness, imageability, meaningfulness, and familiarity, and from Kuperman 
et al. (2012) for age of acquisition (AoA). We obtained scores for both content words 
and function words, except for meaningfulness, for which information is available 
only for all words and function words.

4.3.3. Hypernymy and polysemy

The hypernymy and polysemy scores were derived from WordNet (Fellbaum, 
1998) using TAALES. Specifically, TAALES derives hypernymy scores by counting 
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the number of superordinate terms for nouns and verbs (e.g., Kim et al., 2018; Kyle 
et al., 2018). In accordance with Kyle et al. (2018), we computed the hypernymy 
value for the most frequent sense and path (S1 P1), the average value for all senses 
while maintaining the most frequent path (Sav P1), and the average value for all 
senses and all paths (Sav Pav). Polysemy scores were derived by counting the num-
ber of senses a word has and were obtained for nouns, verbs, adjectives, and adverbs.

4.4. Data analysis

In order to examine the effects of modality and L2 proficiency on lexical sophis-
tication, we compared participants’ written and spoken production using the lexical 
indices outlined earlier. Prior to data analysis, we checked for collinearity between 
indices in each category, using correlation analysis. We identified indices with a 
strong correlation (r ≥ .7) and removed them to ensure that each category contained 
only uniquely identified variables (e.g., Kyle et al., 2018). For the remaining indices, 
we conducted linear mixed-effects regression using the lme4 package (Bates et al., 
2015). Each model included a dichotomous fixed effect of Modality (contrast-coded 
with –0.5 for spoken and 0.5 for written), a continuous fixed effect of Proficiency, 
and a random effect of participant. The fixed effects were centered around the mean. 
All modeling was conducted in R version 4.3.0 (R Core Team, 2023). All datasets 
and R scripts used for this study, as well as the results of the correlation analyses, are 
available at https://osf.io/bnfcx/.

5. Results

In this section, we present the outcomes of mixed-effects regression analyses 
for lexical sophistication. Descriptive statistics, including the means and standard 
deviations, are presented in Appendix C.

5.1 Word frequency and range

We included five uniquely identified indices in this category: content word range 
using the academic subcorpus (COCA academic Range Log CW), function word 
range using the fiction subcorpus (COCA fiction Range Log FW), content word fre-
quency using the spoken subcorpus (COCA spoken Frequency Log CW), function 
word range using the spoken subcorpus (COCA spoken Range Log FW), and func-
tion word frequency using the spoken subcorpus (COCA spoken Frequency Log 
FW). Table 2 presents the model outcomes for these indices, and Figure 1 displays 
graphs illustrating the mean scores of each index in spoken and written production.
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Table 2

Model outcomes for word frequency and range indices

Index
Fixed 
Factor

Estimate SE p value η²p
95% 
CI 
lower

95% CI 
upper

COCA 
academic 
Range Log 
CW

Intercept –0.716 0.014 < .001*** –0.744 –0.689

Modality 0.044 0.027 .108 0.03 –0.009 0.097

Proficiency –0.001 0.001 .198 0.02 –0.004 0.001

Modality × 
Proficiency 0.001 0.002 .552 0.0048 –0.003 0.006

COCA 
fiction 
Range Log 
FW

Intercept –0.045 0.002 < .001*** –0.050 –0.040

Modality –0.014 0.005 .005** 0.05 –0.023 –0.004

Proficiency 0.0002 0.0002 .253 0.009 0.000 0.001

Modality × 
Proficiency 0.0001 0.0004 .838 0.0003 –0.001 0.001

COCA 
spoken 
Frequency 
Log CW

Intercept 2.516 0.021 < .001*** 2.475 2.558

Modality –0.081 0.042 .058 0.02 –0.164 0.002

Proficiency –0.001 0.002 .481 0.003 –0.005 0.002

Modality × 
Proficiency 0.005 0.003 .186 0.01 –0.002 0.011

COCA 
spoken 
Range Log 
FW

Intercept –0.086 0.006 < .001*** –0.097 –0.075

Modality –0.025 0.009 .008** 0.09 –0.044 –0.007

Proficiency 0.0004 0.0005 .444 0.01 –0.001 0.001

Modality × 
Proficiency –0.0001 0.001 .848 0.0005 –0.002 0.001

COCA 
spoken 
Frequency 
Log FW

Intercept 3.735 0.048 < .001*** 3.642 3.829

Modality –0.210 0.090 .023* 0.07 –0.387 –0.033

Proficiency 0.003 0.004 .497 0.01 –0.005 0.010

Modality × 
Proficiency –0.002 0.007 .756 0.001 –0.017 0.012

Note. *: p < .05. **: p < .01. ***: p < .001.
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Figure 1

Mean scores of word frequency and range

Except for content word range using the academic subcorpus (COCA academic 
Range Log CW), which did not yield any significant effects, the mixed-effects re-
gression analysis revealed either a significant or marginally significant effect of Mo-
dality. As depicted in Figure 1, participants tended to produce words that are less 
frequent and more contextually restricted in written production compared to spoken 
production. None of the models demonstrated an interaction between Modality and 
Proficiency, indicating that the modality effect was independent of participants’ pro-
ficiency. These results suggest the participants exhibited an enhanced lexical sophis-
tication associated with word frequency and range in writing than in speaking.
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5.2. Academic languages

Table 3 and Figure 2 present the model outcome and graphs for the use of aca-
demic language (All AWL Normed), respectively.

Table 3

Model outcome for academic languagess

Index Fixed Factor Estimate SE p value η²p 95% CI 
lower

95% CI 
upper

All AWL 
Normed

Intercept 0.004 0.001 < .001*** 0.0024 0.0064

Modality 0.007 0.002 .001** 0.07 0.0028 0.0108

Proficiency 0.00004 0.0001 .605 0.002 –0.0001 0.0002

Modality × 
Proficiency –0.00002 0.0002 .915 0.0001 –0.0003 0.0003

Note. *: p < .05. **: p < .01. ***: p < .001.

Figure 2

Mean ALW scores
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The model showed a significant effect of Modality, without an interaction with 
Proficiency, indicating that the Modality effect remained consistent and unaffected 
by the participants’ proficiency scores. These results suggest that participants, irre-
spective of their proficiency, produced a greater number of academic words in their 
writing compared to their spoken production.

5.3. Psycholinguistic word information

The analyses of psycholinguistic word information included five indices that 
are not strongly correlated: meaningfulness for all words (MRC Meaningfulness 
AW), familiarity for content words (MRC Familiarity CW), imageability for content 
words (MRC Imageability CW), age of acquisition for content words (Kuperman 
AoA CW), and age of acquisition for function words (Kuperman AoA FW). Table 4 
and Figure 3 show the model outcomes and bar graphs for these indices, respectively.

Table 4

Model outcomes for psycholinguistic word information

Index
Fixed 
Factor

Estimate SE p value η²p 95% CI 
lower

95% CI 
upper

MRC 
Meaningfulness 
AW

Intercept 419.290 1.833 < 
.001*** 415.699 422.882

Modality 10.527 3.095 .001** 0.14 4.462 16.593

Proficiency –0.550 0.151 < 
.001*** 0.15 –0.845 –0.254

Modality × 
Proficiency –0.355 0.254 .168 0.03 –0.853 0.144

MRC 
Familiarity CW

Intercept 598.597 0.564 < 
.001*** 597.491 599.703

Modality –2.418 1.116 .034* 0.06 –4.606 –0.230

Proficiency –0.191 0.046 < 
.001*** 0.19 –0.282 –0.100

Modality × 
Proficiency 0.075 0.092 .414 0.01 –0.104 0.255

MRC 
Imageability 
CW

Intercept 400.318 3.262 < 
.001*** 393.924 406.712

Modality –2.756 6.525 .673 0.001 –15.545 10.032

Proficiency –0.250 0.268 .353 0.01 –0.775 0.276

Modality × 
Proficiency –1.140 0.536 .035* 0.03 –2.191 –0.088
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Kuperman AoA 
CW

Intercept 4.403 0.029 < 
.001*** 4.345 4.460

Modality 0.643 0.059 < 
.001*** 0.45 0.528 0.758

Proficiency 0.003 0.002 .213 0.01 –0.002 0.008

Modality × 
Proficiency 0.0005 0.005 .918 0.0001 –0.009 0.010

Kuperman AoA 
FW

Intercept 3.821 0.051 < 
.001*** 3.721 3.920

Modality –0.148 0.098 .135 0.03 –0.341 0.044

Proficiency 0.004 0.004 .287 0.02 –0.004 0.013

Modality × 
Proficiency 0.005 0.008 .502 0.01 –0.010 0.021

Note. *: p < .05. **: p < .01. ***: p < .001.

Figure 3

Mean scores of indices related to psycholinguistic word information
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The model for meaningfulness for all words (MRC Meaningfulness AW) re-
vealed a significant effect of Modality: Participants produced words that are more 
meaningful in writing than in speaking. These results suggest that participants gener-
ally produced less meaningful content words in speaking than in writing. 

The model for content word familiarity (MRC Familiarity CW) showed a main 
effect of Modality, with participants producing less familiar content words in writing 
than in speaking. Additionally, the model for content word imageability (MRC Im-
ageability CW) revealed a significant interaction between Modality and Proficiency. 
Specifically, participants with higher proficiency produced less imageable content 
words in writing (r = –.30, p = .009), whereas no such correlation was found in 
speaking (r = .084, p = .470). 

Finally, the two models for age of acquisition showed different patterns. The 
model for content words (Kuperman AoA CW) demonstrated a significant effect of 
Modality, with higher scores in writing than in speaking. Conversely, the model for 
function words (Kuperman AoA FW) showed no significant effect associated with 
Modality, Proficiency, or their interaction. These results suggest that participants 
produced content words that are learned later in writing than in speaking.

In summary, the participants exhibited a higher level of sophistication in content 
word familiarity and age of acquisition for content words.

5.4. Hypernymy

Our analyses included hypernymy values for nouns for all senses and paths 
(hyper noun Sav Pav), hypernymy values for verbs for the most frequent sense and 
path (hyper verb S1 P1), and hypernymy values for verbs for all senses and paths 
(hyper verb Sav Pav). Table 5 and Figure 4 show the model outcomes and bar graphs 
for these indices.

Table 5

Model outcomes for hypernymy indices

Index
Fixed 
Factor

Estimate SE p value η²p 95% CI 
lower

95% CI 
upper

hyper noun 
Sav Pav

Intercept 6.820 0.124 < .001*** 6.577 7.063

Modality 0.899 0.243 < .001*** 0.16 0.423 1.374

Proficiency 0.020 0.010 .049* 0.05 0.000 0.040

Modality × 
Proficiency –0.065 0.020 .002** 0.13 –0.104 –0.026
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hyper verb 
S1 
P1

Intercept 1.360 0.034 < .001*** 1.293 1.427

Modality 0.487 0.049 < .001*** 0.57 0.390 0.583

Proficiency 0.005 0.003 .060 0.05 0.000 0.011

Modality × 
Proficiency 0.008 0.004 .049* 0.05 0.000 0.016

hyper verb 
Sav Pav

Intercept 1.541 0.026 < .001*** 1.489 1.592

Modality 0.010 0.043 .810 0.001 –0.074 0.094

Proficiency 0.001 0.002 .492 0.006 –0.003 0.006

Modality × 
Proficiency 0.008 0.004 .035* 0.06 0.001 0.014

Note. *: p < .05. **: p < .01. ***: p < .001.

Figure 4

Mean hypernymy scores 

The model examining hypernymy values for nouns for all senses and paths 
(hyper noun Sav Pav) revealed a significant effect of Modality, indicating higher 
scores in written production than in spoken production. The model also showed a 
significant interaction between Modality and Proficiency. Correlation analyses fur-
ther demonstrated a positive correlation between hypernymy scores and increasing 
proficiency in spoken production (r = .33, p = .004), while no such correlation was 
found in written production (r = –.15, p = .210). 

Similarly, the model investigating hypernymy values for verbs for the most fre-
quent sense and path (hyper verb S1 P1) exhibited a significant effect of Modality, with 
higher scores in written production than in spoken production. We additionally ob-
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served an interaction between Modality and Proficiency. Specifically, participants with 
higher proficiency produced more hypernymic words in writing (r = .27, p = .018), 
while no such correlation was found in their spoken production (r = .05, p = .660).

Finally, the model for hypernymy values for verbs for all senses and paths 
(hyper verb Sav Pav) demonstrated a significant interaction between Modality and 
Proficiency. Correlation analyses indicated a marginally significant trend towards 
increasing hypernymy scores with higher proficiency in writing (r = .20, p = .086), 
while no significant correlation was found between hypernymy scores and profi-
ciency in speaking (r = –.11, p = .370).

In summary, the participants tended to produce a greater number of hypernymic 
words in writing compared to speaking, indicating a higher level of sophistication 
in their written production. Furthermore, as their proficiency scores increased, they 
demonstrated a tendency to use more hypernymic nouns in their spoken production 
and more hypernymic verbs in their written production.

5.5. Polysemy

Four indices of polysemous words were included in our analyses: nouns (poly 
noun), verbs (poly verb), adjectives (poly adj), and adverbs (poly adv). Table 6 and 
Figure 5 show the model outcomes and bar graphs for these indices. 

Table 6

Model outcomes for polysemy indices

Index
Fixed 
Factor

Estimate SE p value η²p 95% CI 
lower

95% CI 
upper

poly noun

Intercept 4.745 0.149 < .001*** 4.454 5.036

Modality –0.888 0.297 .003** 0.06 –1.471 –0.306

Proficiency 0.045 0.012 < .001*** 0.08 0.021 0.069

Modality × 
Proficiency –0.041 0.024 .093 0.02 –0.089 0.007

poly verb

Intercept 13.043 0.266 < .001*** 12.521 13.565

Modality –1.135 0.533 .035* 0.03 –2.179 –0.091

Proficiency –0.008 0.022 .725 0.001 –0.051 0.035

Modality × 
Proficiency –0.053 0.044 .228 0.01 –0.139 0.033
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poly adj

Intercept 7.283 0.318 < .001*** 6.659 7.907

Modality –3.071 0.637 < .001*** 0.14 –4.318 –1.823

Proficiency 0.022 0.026 .395 0.005 –0.029 0.074

Modality × 
Proficiency –0.038 0.052 .464 0.004 –0.141 0.064

poly adv

Intercept 2.067 0.194 < .001*** 1.687 2.448

Modality 1.191 0.362 .002** 0.13 0.482 1.901

Proficiency 0.032 0.016 .051 0.05 0.000 0.063

Modality × 
Proficiency 0.018 0.030 .537 0.01 –0.040 0.077

Note. *: p < .05. **: p < .01. ***: p < .001.

Figure 5

Mean polysemy scores 
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Only the model analyzing adverbs showed significantly lower polysemy scores 
in speaking than in writing. In contrast, the other models consistently demonstrated a 
significant effect of Modality, driven by lower polysemy scores in writing compared 
to speaking. This pattern suggests that the participants exhibited an increased ability 
to use words with fewer senses and less ambiguity in writing. In contrast, they used 
fewer polysemous adverbs in their spoken production compared to written produc-
tion.

6. Discussion

The primary objective of this study was to investigate the impact of modal-
ity (spoken versus written) on lexical sophistication in young EFL students, and to 
explore whether this modality effect is modulated by the students’ proficiency. Our 
analysis of various lexical sophistication indices in both written and spoken samples 
revealed that the students showed a higher level of lexical sophistication in their 
written production compared to their spoken production across various measures. 
Furthermore, we observed an interaction between modality and proficiency for some 
indices, indicating that as the students’ proficiency scores increased, they exhibited 
enhanced abilities in either their written or spoken production. In what follows, we 
present a detailed discussion of these findings in relation to our research questions.

6.1. Lexical skills in writing versus speaking 

Our results revealed a significant modality effect, with 14 out of 18 lexical so-
phistication indices showing higher sophistication in writing than speaking. These 
included function word range and frequency from the COCA fiction and spoken 
subcorpora, academic words from the Academic Word List, content word familiarity, 
age of acquisition, hypernymic and polysemous nouns, verbs, and adjectives. Writ-
ing samples featured more infrequent words, lower familiarity, later acquisition, and 
broader semantic coverage than speech samples.

The observed modality effect is consistent with previous studies that have dem-
onstrated a tendency for L2 learners to exhibit greater linguistic complexity in writ-
ing compared to speaking (e.g., Ellis & Yuan, 2005; Kormos, 2014; Vasylets et al., 
2017). A key explanation for this disparity is the distinct cognitive demands imposed 
by each modality. As discussed in the literature review, spoken language production 
typically involves a greater cognitive load due to its linear and time-constrained 
nature. This cognitive burden may have been even more pronounced for our partici-
pants, who predominantly acquired English through textbooks and limited oppor-
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tunities for spoken interaction. Such an educational context, common among many 
EFL learners (Saito, 2017), may have contributed to their difficulties in utilizing ad-
vanced vocabulary in spoken contexts. For example, words that are more complex in 
meaning, have less frequent usage, or require a higher level of abstraction may have 
been difficult to readily retrieve during oral production, thereby leading to a reduced 
lexical sophistication in speaking.

While this robust effect of modality supports findings of previous studies (e.g., 
Ellis & Yuan, 2005; Kormos, 2014; Kuiken & Vedder, 2022; Vasylets et al., 2017; 
Zalbidea, 2021), our results further extend beyond previous research by demon-
strating its applicability to the lexical sophistication of young EFL learners. Previ-
ous studies have primarily focused on measures such as lexical diversity and word 
frequency to examine modality effects (e.g., Kormos, 2014; Vasylets et al., 2017). 
Building on their investigations, our study contributes to a more comprehensive 
analysis by exploring a broader range of lexical sophistication indices. By examin-
ing various lexical sophistication, such as academic language, the age of acquisition 
of words and the degree of polysemy as well as frequency, we were able to gain 
a deeper understanding of how modality influences multiple dimensions of young 
learners’ vocabulary skills.

Crucially, our study focused on young EFL students, a demographic that has 
been relatively understudied in the context of modality and lexical sophistication. 
This gap is especially significant given the unique cognitive and developmental 
characteristics of young learners. Unlike adult learners, who generally have more 
mature cognitive abilities and broader language experiences, young learners are still 
in the process of acquiring cognitive and linguistic skills, which may affect how they 
use vocabulary across different modalities. Despite this disparity, our findings reveal 
that these young learners’ vocabulary usage was influenced by the modality effect, 
with significant differences in lexical sophistication between their written and spo-
ken production. This outcome suggests that even at early stages of language devel-
opment, modality can have a considerable impact on lexical retrieval, with learners 
showing differential lexical sophistication depending on whether they are engaging 
in written or spoken tasks.

6.2. Interaction between modality and L2 proficiency 

We observed a significant interaction between modality and L2 proficiency in 
four indices: content word imageability (MRC Imageability CW), hypernymy val-
ues for nouns for all senses and all paths (hyper noun Sav Pav), hypernymy values 
for verbs for the most frequent sense and path (hyper verb S1 P1), and hypernymy 



Cognitive Approaches to Examining the Modality-Specific Development

Vigo International Journal of Applied Linguistics 105

values for verbs for all senses and all paths (hyper verb Sav Pav). These findings 
indicate that as participants’ proficiency scores increased, they exhibited enhanced 
sophistication in these indices, albeit in different modalities. Specifically, in written 
production, participants with higher proficiency used content words with lower im-
ageability and more hypernymic verbs, suggesting their preference for more abstract 
and conceptually complex vocabulary and words with broader semantic coverage. In 
spoken production, participants with higher proficiency displayed an increased use 
of hypernym verbs, indicating their enhanced ability to use verbs with higher-level 
or more general concepts in their spoken language.

The observed increases in lexical sophistication concomitant with proficiency 
scores align with theoretical models that emphasize the role of frequency in L2 learn-
ers’ vocabulary usage, such as the weaker links hypothesis (Gollan et al., 2008) and 
the frequency-lag hypothesis (Kroll & Gollan, 2014). According to the weaker links 
hypothesis, infrequent and less recent use of a language weakens the associations 
between a word’s form and meaning in the mental lexicon of L2 learners. As a result, 
the activation level required to access the word’s information decreases, hindering 
word retrieval and production. Similarly, the frequency-lag hypothesis posits that L2 
learners may encounter challenges in accessing and using low-frequency words. Our 
findings support these perspectives by demonstrating increased sophistication across 
multiple indices as participants accumulate language experience reflected in their 
proficiency scores. These results imply that through increased exposure and practice, 
learners can develop stronger associations between word forms and meanings, there-
by enhancing their abilities to retrieve and produce a broad range of sophisticated 
vocabulary. To provide empirical support for these insights, future research could 
further explore the relationship between L2 experiences (e.g., EFL versus ESL) and 
lexical sophistication (e.g., Crossley et al., 2016).

6.3. Implications and future directions

Our findings have several implications for the investigation, assessment, and 
teaching of lexical production in L2 contexts, particularly among young EFL learn-
ers. First, our study confirms the substantial impact of modality on lexical production 
abilities, consolidating the importance of explicitly considering modality effects in 
future L2 research. Given the varied performances across modalities and the signifi-
cant variability in L2 learning experience and proficiency, analyzing learner samples 
in a single production mode may only capture partial aspects of L2 production. This 
is particularly relevant for young EFL learners, who often experience unbalanced 
levels of L2 exposure and practice in written versus spoken language. For a more 
comprehensive and accurate evaluation of L2 lexical abilities, researchers should 
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account for multiple modalities and investigate how learners manifest their linguistic 
complexity and sophistication across different production modes. Moreover, the ex-
tensive array of lexical indices examined in our study, while not exhaustive, extends 
beyond the commonly analyzed measures of lexical diversity and word frequency. 
This approach allows for a detailed analysis of lexical skills, enabling researchers 
to scrutinize various aspects of learner production and identify specific areas that 
pose particular challenges. In this regard, future research should adopt this extensive 
approach to capture the multifaceted nature of L2 learners’ production abilities and 
explore the distinct cognitive processes underlying language production in different 
contexts.

Second, the interaction between modality and proficiency offers valuable in-
sights into how L2 learners’ lexical production evolves in the course of language 
acquisition. Although our study employed a cross-sectional design, we found a 
modulating effect of proficiency, which serves as a proxy for language experience, 
on lexical sophistication in written production. This finding suggests that learners 
may develop more sophisticated lexical skills as they gain more language experi-
ence and proficiency. However, we did not observe a comparable increase in lexical 
sophistication in spoken production. This indicates that learners may still encounter 
persistent challenges in oral production, possibly due to the immediate and time-
constrained nature of speech and limited spoken language input in the EFL context. 
To test these hypotheses, additional research is necessary to examine the longitudinal 
effects of modality and proficiency in L2 lexical production (e.g., Crossley et al., 
2016).

Third, while our study focused on young learners, the current findings may also 
be applicable to adult learners. The interaction between modality and proficiency 
observed in our study could be particularly relevant for advanced learners, who may 
exhibit different patterns of lexical sophistication across modalities compared to 
younger learners. Research suggests that adult learners with more balanced exposure 
to both spoken and written input show smaller disparities between their spoken and 
written lexical sophistication, in contrast to their EFL counterparts (e.g., Yoo & Kim, 
2023). As adult learners progress toward higher proficiency, their ability to produce 
sophisticated lexical items in speaking may increase more rapidly than observed in 
children, potentially narrowing the gap between written and spoken sophistication. 
Given this possibility, future research should explore how adult learners, particularly 
those with varying levels of proficiency and different types of input, develop lexical 
sophistication in both spoken and written modalities, in comparison to child learners.

Finally, our findings suggest several concrete pedagogical approaches to ad-
dress the modality gap in young EFL learners’ lexical sophistication. To bridge the 
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gap between written and spoken vocabulary, teachers should implement structured 
vocabulary transfer activities, such as the 4/3/2 Fluency Activity (Nation, 1989). In 
this approach, students deliver the same content three times with decreasing time 
limits (4, 3, and 2 minutes) while actively incorporating targeted sophisticated vo-
cabulary. This activity, which has shown effectiveness in enhancing lexical retrieval 
in L2 contexts (Thai & Boers, 2016), addresses our finding regarding the difficulty 
of accessing sophisticated vocabulary during real-time speech production. Addition-
ally, pre-speaking activities can be effective in preparing learners for vocabulary 
production during speaking tasks. For example, 2-3-minute preparatory activities 
before speaking tasks involve a brief period of vocabulary activation, helping stu-
dents retrieve relevant words before speaking and reducing cognitive load during 
real-time production (Foster & Skehan, 1996; Geng & Ferguson, 2013).

The interaction between modality and proficiency observed in our results also 
necessitates differentiated instructional approaches. For lower-proficiency learn-
ers, who demonstrated particular challenges with lexical sophistication in speaking, 
instruction should focus on transferring high-frequency sophisticated words from 
writing to speaking through contextually relevant chunks rather than isolated words 
(Boers et al., 2006). For higher-proficiency learners, who showed the ability to use 
less imageable content words in writing, explicit instruction should promote the 
transfer of abstract vocabulary items to speaking contexts through targeted activities 
(Webb, 2005). Moreover, our finding that hypernymy values for nouns increased 
with proficiency in speaking suggests that students could benefit from explicit in-
struction on using superordinate terms in their oral production. Advanced learners 
may not always realize the potential to use more general or abstract terms in their 
spoken production, which could add depth and precision to their language use. Ex-
plicit exercises focusing on hypernymy can help learners better organize and cat-
egorize their vocabulary, enabling them to express more complex ideas in spoken 
discourse.  

6.4. Limitations of the study

While this study provides insights into the relationship between modality, pro-
ficiency, and lexical sophistication in young EFL learners, we acknowledge several 
limitations that may affect the interpretation of our findings.

First, this study focused on a specific population: young Korean-speaking EFL 
learners within a particular educational context. The participants’ age range, along 
with their predominantly textbook-based English learning environment, may limit 
the generalizability of our findings to other populations, such as learners in ESL 
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settings or immersion programs. Future research could address this limitation by in-
cluding learners from various age groups and learning contexts. Second, the study’s 
focus on lexical sophistication does not account for other crucial dimensions of lan-
guage proficiency, such as grammatical accuracy, fluency, or pragmatic competence. 
A more comprehensive analysis that includes these additional aspects might offer 
deeper insights into how they interact with lexical sophistication, particularly across 
different modalities. Third, the tasks designed to elicit written and spoken produc-
tion may have influenced the outcomes. Despite our efforts to ensure comparability 
across modalities, inherent differences in the cognitive processes underlying writ-
ing and speaking could have affected factors, such as production length and lexical 
choices.

Furthermore, our proficiency test only assessed reading and listening skills, 
without directly measuring writing and speaking skills, which may have provided 
a less accurate estimation of our participants’ proficiency. Future studies should ex-
plore a wider range of production tasks and genres to better capture the nuanced 
effects of modality on lexical sophistication, while also directly measuring both writ-
ing and speaking proficiency. Lastly, our study did not control for individual differ-
ences, such as motivation, language aptitude, or learning strategies, all of which may 
significantly affect lexical sophistication. Since these factors have been shown to 
play an important role in explaining variations in lexical production (e.g., Dörnyei, 
2005; Skehan; 1991), future research should consider their influence when examin-
ing lexical sophistication across modalities.

7. Conclusion

Given the limited existing research on lexical sophistication in young L2 learn-
ers, the current study investigated the impact of modality and proficiency on lexical 
density, diversity, and sophistication in young EFL learners. The results showed a 
substantial modality effect across several indices, indicating a higher level of lexical 
skills in written production compared to spoken output. This effect can be attributed 
to the greater cognitive burden of speaking, which requires rapid online processing, 
compared to writing, which allows for more reflective language production. Ad-
ditionally, the EFL environment, characterized by textbook-based instruction and 
limited spoken interaction, may have contributed to the modality effect. This study 
also revealed a complex interplay between modality and proficiency, with learners 
displaying greater vocabulary sophistication in certain indices as their proficiency 
improved. This result suggests that language experience, captured by proficiency 
scores, can increase vocabulary sophistication.



Cognitive Approaches to Examining the Modality-Specific Development

Vigo International Journal of Applied Linguistics 109

Overall, this study contributes to our understanding of the interaction between 
modality and proficiency in the lexical production of young EFL learners, highlight-
ing the role of proficiency and language experience in shaping their vocabulary use. 
Furthermore, our findings have significant implications for language instruction and 
assessment. They emphasize the need for language teachers and testers to consider 
the complex relationship between modality and proficiency when evaluating young 
EFL students’ vocabulary skills. By recognizing the unique demands of spoken and 
written language production, language educators and evaluators can create more 
tailored instructional and assessment approaches that address the varied needs and 
proficiency levels of young EFL learners.
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