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ABSTRACT

Word frequency has long been recognized as a key factor in second language vocabulary acquisition
(SLVA), yet its role across different lexical categories warrants further investigation. This study
aims to examine the mechanisms by which word frequency shapes SLVA. A total of 100 third-year
female undergraduates from a foreign language university, equally divided between English majors
and non-English majors, participated in the study. Focusing on prepositions, polysemous words,
and homophones, the research combined questionnaire data with quantitative analyses to assess
the frequency-acquisition relationship. The results show that the frequencies of polysemous words
and homophones are positively associated with acquisition outcomes, whereas the frequency of
prepositions displays a negative effect. Cross-lexical analyses and computer-generated curves
further reveal a significant nonlinear relationship between word frequency and SLVA. Chi-square
tests confirm that the frequency effect is consistent across both English majors and non-English
majors. These findings contribute to a more nuanced understanding of frequency effects in SLVA
and provide pedagogical implications for vocabulary instruction.

Keywords: Word frequency, Nonlinear relationship, Second language vocabulary acquisition

1. Introduction

Vocabulary acquisition has long been recognized as a central concern within the field of second
language acquisition (SLA). While substantial progress has been made in both theoretical modeling
and empirical investigation, scholars consistently emphasize that vocabulary constitutes the
foundation of language competence and communicative ability (Gass et al., 2008). Indeed, some
have argued that SLA, to a large extent, is synonymous with vocabulary learning (Gass et al., 2008).
This underscores the necessity of a sustained scholarly focus on second language vocabulary
acquisition (SLVA).

Within SLVA research, word frequency has emerged as one of the most influential variables.
Frequency effects are generally understood as the tendency for high-frequency words to be
processed and acquired more efficiently than low-frequency words (Gollan et al., 2011). A robust
body of evidence supports the facilitative role of frequency in vocabulary acquisition, establishing
it as a key predictor of lexical development in a second language. However, despite this consensus,
recent studies suggest that the frequency effect may not operate uniformly across all lexical items
and contexts, raising questions about its stability and generalizability.

One important limitation in the existing literature concerns the extent to which frequency effects
vary across lexical categories. While frequency has been examined in relation to general
vocabulary learning, comparatively fewer studies have systematically compared its impact on
specific types of words, such as prepositions, polysemous words, and homophones. Given that these
lexical categories differ substantially in semantic complexity, functional load, and acquisition
difficulty, it is reasonable to hypothesize that the role of frequency may be conditioned by lexical
type rather than being universally positive or linear. Addressing this gap is essential for advancing
a more nuanced understanding of frequency effects in SLVA.

The present study seeks to investigate the relationship between word frequency and SLVA with a
particular focus on prepositions, polysemous words, and homophones. Drawing on frequency data
from the Corpus of Contemporary American English (COCA) and combining questionnaire surveys
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with quantitative analyses, the study examines whether word frequency exerts positive or negative
effects across these categories and whether the relationship is linear or nonlinear. By
systematically exploring these issues, the research aims to refine theoretical accounts of frequency
effects in vocabulary acquisition and to generate pedagogical implications for vocabulary
instruction in second language contexts.

2. Literature Review
2.1 The vocabulary acquisition in second language

Research on SLVA has become increasingly interdisciplinary and multidimensional, reflecting both
the theoretical expansion and methodological diversification of the field. Building upon early
descriptive studies, current research commonly employs questionnaires, experimental designs,
and corpus-based approaches to investigate how vocabulary is learned in a second language.
Broadly, the existing scholarship can be grouped into four major strands.

The first strand centers on incidental vocabulary acquisition in L2 learning. Studies in this area
investigate the processes and outcomes of vocabulary acquired without direct instructional focus,
often through extensive reading or exposure to input. Analyses of recent international trends
(Yang & Luo, 2022) reveal that incidental acquisition has emerged as a prominent research hotspot,
with increasing scholarly attention directed toward its effectiveness and pedagogical implications.
This suggests that vocabulary acquisition is no longer seen as solely intentional, but also as deeply
embedded in naturalistic and task-based learning environments.

The second strand emphasizes the relationship between SLVA and instructional strategies.
Drawing on frameworks from cognitive psychology and sociolinguistics, these studies highlight the
role of teaching methods in shaping vocabulary outcomes. Research demonstrates how innovations
in classroom practices (Murphy et al., 2017; Ma, 2023), the use of data-driven learning in academic
English contexts (Zare & Delavar, 2023), conditions of incidental versus intentional learning (Sok &
Han, 2020), and cross-modal approaches to lexical complexity (Yoo & Kim, 2023) collectively
illustrate the interplay between pedagogy and vocabulary development. These findings underscore
that teaching strategies not only facilitate lexical growth but also mediate how learners engage
with vocabulary across modalities and learning contexts.

The third strand addresses lexical-semantic relationships in L2 acquisition. Rather than treating
vocabulary as isolated units, scholars have increasingly examined the semantic networks and
lexical associations underlying L2 vocabulary growth. Research in this area argues for the inclusion
of richer measurement indicators and interdisciplinary perspectives to capture the complexity of
learners’ lexical development (Lan, 2023). This line of inquiry highlights that vocabulary
acquisition is not merely quantitative but also qualitatively dependent on the learner’s ability to
integrate words into broader semantic systems.

The fourth strand encompasses interdisciplinary and integrative approaches to SLVA. Drawing on
biolinguistics, sociolinguistics, and psycholinguistics, these studies examine how individual and
contextual factors condition vocabulary learning. Examples include investigations into the
influence of gender (Ma & Li, 2024), age (Saito, 2024), and working memory (Jenkins & Anderson,
2021). Methodological innovations also feature prominently, with techniques such as annotated
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360° image tasks (Papin & Kaplan, 2024) and eye-tracking (Nassif et al., 2022) offering new insights
into the dynamics of lexical processing. These integrative approaches reflect the field’s
methodological sophistication and its commitment to capturing SLVA as a multifaceted

phenomenon.

Collectively, these four strands demonstrate that research on SLVA has expanded significantly in
both scope and depth. Scholars worldwide have advanced the study of incidental learning, teaching
approaches, lexical semantics, and interdisciplinary methodologies, thereby enriching the
theoretical landscape of vocabulary research. Nonetheless, gaps remain in terms of experimental
design and systematic implementation, particularly in domestic scholarship. Future research
should aim to strengthen the theoretical underpinnings of SLVA while simultaneously enhancing
its practical applications, thereby advancing a more comprehensive understanding of vocabulary
acquisition in a second language.

2.2 Frequency effects in second language vocabulary acquisition

In SLA, vocabulary learning is often understood as the result of repeated exposure to words in
meaningful and comprehensible contexts (Krashen, 1988). Within this framework, word frequency
has been identified as a key determinant of acquisition. The distribution of lexical frequency
typically follows predictable statistical patterns, commonly referred to as word frequency
distributions (Piantadosi, 2014). This suggests that frequency is not merely a descriptive measure
of language use but also a central factor shaping how learners process and acquire vocabulary.

Research on word frequency in SLA has developed along several complementary dimensions,
drawing insights from psycholinguistics, corpus linguistics, and applied linguistics. From a
psycholinguistic perspective, studies have demonstrated that frequency supports vocabulary
learning by influencing lexical storage, retrieval, and retention. For instance, investigations into
learners’ mental lexicons (Yang & Chen, 2022), processing mechanisms (Zheng & Chang, 2019), and
forgetting rates (Pan et al., 2023) confirm the pervasive role of frequency in shaping vocabulary
outcomes. From a corpus-based perspective, frequency analysis has been widely adopted as a
methodological tool. Corpus studies, such as the Japanese Reading Materials Corpus (Li & Ding,
2023), have provided benchmarks for examining the distributional properties of lexical items and
their pedagogical implications.

A third strand of research highlights the application of word frequency in professional and
everyday contexts. In domain-specific areas such as Business English, frequency serves as an
important indicator of communicative competence (Lin et al., 2018). Advances in technology have
further expanded methodological possibilities, with techniques such as functional magnetic
resonance imaging (fMRI) demonstrating correlations between word frequency and the processing
of animacy information in nouns (Rundle et al., 2018). These studies illustrate that frequency
effects are not only observable in classroom and corpus settings but also measurable in cognitive
and neurological processes, underscoring the multidimensional significance of frequency in SLA
research.

Thus, previous research consistently supports a positive association between word frequency and
vocabulary acquisition. At the same time, emerging evidence suggests that this relationship may
not be strictly linear across different lexical categories or learning contexts. This unresolved issue
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highlights the need for further empirical work, thereby motivating the present study’s focus on the
potentially nonlinear and category-specific effects of word frequency in SLVA.

2.3 The present study

Although previous studies have consistently demonstrated a positive correlation between word
frequency and language acquisition abilities, examining its effects on reading comprehension (Sui
et al., 2024), alphabetic processing (Kuperman et al., 2024), and comprehension processes more
broadly (Uchihara et al., 2023), this linear pattern does not appear to hold uniformly across all
lexical categories. Such findings suggest that the relationship between frequency and acquisition
may be more complex than traditionally assumed, particularly when different word types are taken
into account.

Against this backdrop, the present study seeks to advance a more nuanced understanding of the
mechanisms through which word frequency influences English as a second language (ESL)
vocabulary acquisition. To achieve this aim, the research combines corpus-based frequency data
with questionnaire surveys to investigate how frequency distributions shape the acquisition of
different lexical categories. Special attention is given to polysemous words, which represent
content vocabulary, and prepositions, which function as grammatical words, in order to assess
whether frequency effects vary across these categories.

Based on the theoretical discussion and prior empirical findings, the study formulates the following
expectations. First, a general consistency is anticipated between overall ESL vocabulary acquisition
and word frequency, confirming the facilitative role of frequency. Second, acquisition patterns are
expected to vary across lexical categories, with polysemous words and prepositions potentially
exhibiting divergent frequency effects. Third, individual differences among participants are
predicted to exert limited influence on the overall outcomes, thereby pointing to a degree of
universality in the observed patterns. Through this design, the study aims not only to refine
theoretical accounts of frequency effects but also to provide empirical evidence with pedagogical
relevance for vocabulary instruction.

3. Method

3.1 Participants

The study recruited 100 third-year female university students from a foreign language university
to reduce potential gender-related variation. The sample comprised 50 English majors and 50 non-
English majors, thereby ensuring both diversity and representativeness. To guarantee the validity
of the questionnaire data, participants’ English proficiency was pre-assessed. All participants had
passed the College English Test Band 4 (CET-4), which indicated sufficient competence for
completing the questionnaire. In addition, all participants were native speakers of Chinese and
learned English as their L2, providing a clear and consistent linguistic background for the study.

3.2 Corpus of Contemporary American English

Although the frequency distribution of words generally follows Zipf's law (Piantadosi, 2014),
retrieving precise frequency information requires the use of corpus resources. To obtain more
robust insights into ESL vocabulary acquisition, this study employed the COCA as the primary
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source for word frequency analysis. After systematic data processing, the results presented in Table
1 were generated to meet the analytical needs of the study.

Function words, which serve grammatical purposes, include prepositions, conjunctions, and
determiners, and represent a closed class that admits few new members during language
development. By contrast, content words (i.e. nouns, verbs, adjectives, and adverbs) form an open
class, capable of continual expansion (Ferndndez & Cairns, 2010). As shown in Table 1, among the
100 most frequently used words in English, 57 are function words and 43 are content words.
Specifically, the function word group comprises 13 prepositions, 11 pronouns, 9 conjunctions, and
9 articles, while the content word group includes 22 verbs, 11 adverbs, 7 nouns, and 3 adjectives.
This distribution offers a clear overview of the relative proportions of function and content words
in high-frequency English vocabulary.

Function words, serving grammatical functions in language, encompass categories such as
prepositions, conjunctions, and determiners, constituting a closed class of words. This type of
vocabulary has a relatively fixed number and does not easily accommodate new members during
language development. In contrast, content words, including nouns, verbs, adjectives, and adverbs,
form an open class with the potential for unlimited expansion in number (Ferndndez & Cairns,
2010). Data from Table 1 reveal that, among the top 100 most frequently used words, function words
account for 57, while content words make up 43. Further breakdown shows that these 57 function
words include 13 prepositions, 11 pronouns, 9 conjunctions, and 9 articles, among others; the 43
content words consist of 22 verbs, 11 adverbs, 7 nouns, and 3 adjectives. These data provide an
intuitive understanding of the distribution ratio between function words and content words within
high-frequency English vocabulary.

3.3 Questionnaire

The primary data for this study were collected through a carefully designed questionnaire. Given
that prepositions constitute the largest subset of function words and verbs dominate content
words, the questionnaire specifically targeted these two categories. Additionally, for content
words, the instrument emphasized polysemous words and homophones to examine the impact of
word frequency on SLVA.

The questionnaire comprised 19 items. The first two items assessed participants’ academic
backgrounds, distinguishing English majors from non-English majors. Items 3 to 18 (hereinafter
Q3-Q18) formed the core of the instrument and were organized into three thematic sections: Q3-
Q4 focused on polysemous words, Q5-Q13 on homophones, and Q14-Q18 on prepositions. Of these,
16 items were directly designed to investigate the relationship between word frequency and SLVA,
all adapted from example sentences in Oxford Advanced Learner’s English-Chinese Dictionary (9th
Edition). A distractor item was strategically placed between Q10 and Q11 to monitor participants’
attention, though it was excluded from the official scoring.

To facilitate comprehension, the questionnaire instructions were presented in participants’ native
language (Chinese), while all answer options were provided in English (L2). For unfamiliar
vocabulary items, brief Chinese prompts were included to ensure accurate understanding. The
questionnaire was administered online via a secure link, providing participants with a relaxed
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environment. Response times were monitored to enhance data validity, and all participants
provided informed consent for the use of their responses in the study.

3.4 Analysis of data

To prepare the questionnaire responses for computational analysis, all 100 participants’ textual
data were converted into a digital format. Binary encoding was applied for demographic items (Q1-
Q2), with “1” indicating English majors and “0” indicating non-English majors. Similarly, Q3-Q18
were encoded such that “1” represented a selected option and “0” an unselected option. It is
important to note that this process preserved participants’ original responses without
modification, ensuring data integrity.

The core analysis focused on three lexical categories: polysemous verbs, homophones, and high-
frequency prepositions. For polysemy detection, two verbs were selected: tell (ranked 92nd in
frequency) and want (68th). Q3 assessed tell, with one participant providing an exact match to the
standard answer, while 67 participants’ responses included the correct option. Q4 assessed want,
with seven exact matches and 82 responses encompassing the correct answer.

For homophones, three words were examined: fair, lead, and bank, each analyzed across relevant
parts of speech. Fair as an adjective (Q6) was ranked 1242nd; 82 participants correctly identified its
meaning, a decrease of 13 from the initial comprehension in Q5. As a noun (Q7, 7791st), 80
participants acquired the intended meaning, an increase of 16 from Q5. For lead, verb meaning (Q9,
rank 349) was correctly selected by 57 participants, while its noun meaning (Q10, rank 1575) was
mastered by 73 participants. Bank as a noun (Q12, rank 695) was correctly understood by 74
participants, and as a verb (Q13, rank 9627) by 68 participants. These results indicate variable
acquisition patterns aligned with word frequency and part-of-speech distinctions.

High-frequency prepositions were examined through phrasal verb selection tasks (Q14-Q18). The
13 prepositions included of, in, to, for, with, on, at, out, down, off, away, up, and over, all ranking within
the top 142. Participants’ responses showed variability in mastery: three participants answered all
five questions correctly, 12 answered four correctly, 33 answered three correctly, 23 answered two
correctly, 22 answered one correctly, and seven did not answer any correctly. These findings
highlight that even among high-frequency function words, acquisition patterns differ
considerably.

In summary, the data processing and analysis procedures provided a reliable foundation for
examining the relationship between word frequency and ESL vocabulary acquisition. The results
reveal both consistency and variability in participants’ performance across lexical categories,
supporting further investigation into potential nonlinear effects of word frequency.

3.5 Data from responses of 100 participants

Table 2 provides a summary of the questionnaire responses from all 100 participants, disaggregated
by English majors and non-English majors. This presentation allows for a comparative overview of
participants’ performance across the two groups, facilitating subsequent analysis of potential
differences in vocabulary acquisition patterns.
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4. Results

The word frequency effect refers to the phenomenon whereby high-frequency words are processed
more efficiently than low-frequency words (Gollan et al., 2011), suggesting a generally positive
correlation between word frequency and L2 vocabulary acquisition. Both external and internal
factors influence this process. External factors primarily include language input and instructional
strategies, whereas internal factors encompass learners’ native language, age, cognitive abilities,
motivation, and learning strategies.

From an internal perspective, high-frequency words tend to be processed more rapidly than low-
frequency words. Repeated exposure strengthens learners’ memory traces, facilitating faster and
more accurate vocabulary acquisition (Sui et al., 2024). Consequently, in questionnaire responses,
participants are more likely to correctly select the meanings of high-frequency words. However,
the data also indicate that word frequency does not always correspond directly to acquisition
outcomes; in some cases, high-frequency exposure does not guarantee accuracy, revealing
instances of negative correlation. This suggests that while frequency can accelerate acquisition, it
does not uniformly predict precision in L2 vocabulary learning.

4.1 Inter-word analysis

Inter-word analysis examines linguistic units that are not restricted to a single word class, such as
homographs, which share the same form but possess multiple parts of speech and lexical meanings.
Analysis of the questionnaire data revealed that the relationship between word frequency and L2
vocabulary acquisition is not fixed across word classes, suggesting an unstable linear relationship.
Participants displayed varied acquisition patterns for different word types, although overall, L2
vocabulary acquisition tended to correlate with word frequency rankings.

For the word fair (Q5-Q7), both its adjective and noun meanings were assessed. In Q5, 95
participants acquired the adjective meaning, whereas 64 acquired the noun meaning, indicating
greater familiarity with the adjective. Initially, 36 participants did not recognize the noun sense
referring to an amusement park. By Q7, 80 participants correctly identified this noun meaning,
suggesting successful acquisition over the course of the questions. According to COCA, the adjective
fair (ranked 1242nd) is more frequent than the noun fair (ranked 7791st), and acquisition patterns
corresponded positively with frequency.

For lead (Q8-Q10), both verb and noun meanings were examined. In Q8, lead as a verb (ranked 349th)
was fully acquired by 14 participants, and as a noun (ranked 1575th) by 10 participants, indicating
a positive correlation with frequency. However, in Q9 and Q10, which tested verb (to connect or
guide) and noun (a clue or guide) meanings, correct responses increased to 57 and 73 participants,
respectively. This increase, despite relatively lower frequency for the noun, suggests instances of
a negative correlation. Overall, no strictly linear relationship between word frequency and
acquisition was observed for lead.

For bank (Q11-Q13), noun and verb meanings were also analyzed. In Q11, only 13 participants fully
acquired each meaning, indicating limited impact of part of speech on initial acquisition. In
subsequent questions, 74 participants correctly identified the noun meaning (a type of cloud), and



176 IRA International Journal of Education and Multidisciplinary Studies Vol. 21(4)

68 the verb meaning (to accumulate or heap up). COCA frequencies rank the noun at 695th and the
verb at 9627th, confirming that higher frequency was associated with better acquisition.

In summary, the acquisition of homographs generally demonstrates that higher word frequency is
linked to improved acquisition, though variability exists across specific lexical items. These
findings indicate that while a positive correlation often emerges between word frequency and L2
vocabulary acquisition, the relationship is not uniformly linear.

4.2 Intra-word analysis

Intra-word analysis focuses on specific word categories, including verbs, nouns, and prepositions.
Analysis of the survey data indicates that while correlations between word frequency and SLVA
vary across word classes, consistent patterns emerge within individual categories.

Verbs. The verb items included tell (ranked 92nd), want (68th), lead (349th), and bank (9627th)
across Q3, Q4, Q9, and Q13. Among 100 participants, acquisition counts were 67, 82, 43, and 17,
respectively, demonstrating that higher-frequency verbs tend to be acquired more successfully.
For polysemous verbs, tell and want were examined in Q3 and Q4, with one and seven participants
fully acquiring the meanings, respectively. These results confirm that at the polysemy level, higher
frequency correlates positively with acquisition outcomes, supporting a generally positive
relationship between word frequency and L2 verb learning.

Nouns. The noun items, fair (7791st), lead (1575th), and bank (659th), corresponding to Q7, Q10, and
Q12, exhibited less consistent patterns. Acquisition counts among participants were 82, 57, and 73,
respectively. Further examination using Q5, Q8, and Q11 revealed initial acquisition counts of 57
(fair), 21 (lead), and 28 (bank), with subsequent increases of 23, 52, and 46 participants, respectively.
These data indicate that acquisition outcomes for nouns do not consistently align with word
frequency, suggesting a nonlinear relationship between frequency and L2 noun learning.

Prepositions. Thirteen high-frequency prepositions were tested across Q14-Q18. Although
individual prepositions sometimes showed positive correlations (e.g., off, in, and to), the overall
pattern did not hold. For instance, to (ranked 12th) was correctly acquired by 13 participants,
whereas down (ranked 119th) was acquired by 77 participants, indicating a negative correlation.
Overall, the data reveal that absolute linearity between word frequency and preposition acquisition
is absent.

In summary, verb acquisition generally exhibits a positive correlation with word frequency,
whereas nouns and prepositions display nonlinear or inconsistent patterns. These findings suggest
that across word classes, the relationship between word frequency and SLVA is complex and not
strictly linear.

4.3 Nonlinear relationship figures

Although the nonlinear relationship between word frequency and second language vocabulary
acquisition has been extensively discussed in previous sections, this study further visualizes the
association by analyzing word frequency data for thirteen questionnaire items alongside
corresponding participant acquisition patterns. Using Excel, Figure 1 was generated to illustrate
these dynamics. The thirteen words, ordered from lowest to highest frequency, are as follows: bank
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(v.,3963), fair (n., 5272), lead (n., 59773), fair (a., 77775), bank (n., 138673), lead (v., 285740), off (prep.,
479459), down (prep., 820294), tell (v., 1119692), want (v., 1671524), to (prep., 9232572), in (prep.,
15670692), and of (prep., 23159162). Corresponding acquisition counts for participants are: 17, 82,
57,27, 73,43, 62,77, 67,82,13, 27, and 51, respectively.

In Figure 1, the solid line represents the empirically observed relationship between word frequency
and acquisition, while the dashed line depicts a linear prediction automatically generated by a
computational algorithm based on the data. Notable deviations between the two lines provide
visual evidence against a simple linear relationship. The linear prediction is entirely data-driven,
emphasizing that discrepancies are not artifacts of manual plotting.

Within the word frequency range of 1 to 5,000,000 occurrences, the empirical relationship exhibits
pronounced fluctuation peaks. To facilitate detailed examination, this segment was extracted and
enlarged in Figure 2, without altering any data points. Figure 2 offers a clearer perspective on how
low-frequency words influence vocabulary acquisition, highlighting the complexity of acquisition
patterns in this range.

Furthermore, for the high-frequency prepositions in, to, and of, the empirical acquisition data
diverge substantially from the predicted linear trends (Figure 1). Specifically, participant
acquisition counts for in and to (27 and 13, respectively) fall below predicted values, whereas of (51)
exceeds its linear prediction. These deviations provide additional robust evidence for the nonlinear
and category-specific effects of word frequency on second language vocabulary acquisition.

5. Discussion

Although prior studies suggest a positive correlation between word frequency and second language
vocabulary acquisition (Sui et al., 2024), empirical evidence indicates that this relationship is not
universally linear. Specifically, the association between word frequency and SLVA demonstrates
nonlinear characteristics, influenced by multiple interacting factors. The following sections
examine the primary contributors to this nonlinearity.

5.1 The first cause of nonlinear relationships: context

One of the main factors contributing to the nonlinear relationship is context. Research has shown
that contextual cues can enhance the processing efficiency and acquisition likelihood of low-
frequency words (Desai et al., 2020). This effect is particularly evident in the acquisition of
homographs.

For example, the word lead exhibits distinct frequency patterns depending on its part of speech: as
anoun, it ranks 1,575th, whereas as a verb, it ranks 349th. In Q8, participants were asked to identify
the part of speech without sentence context, resulting in 39 participants correctly acquiring the
verb meaning and 35 acquiring the noun meaning, reflecting a preliminary positive correlation
between frequency and acquisition. However, when participants were provided with full sentences
containing lead in Q9 and Q10, acquisition increased markedly to 57 (verb) and 73 (noun),
demonstrating the pivotal role of contextual information in facilitating correct vocabulary
comprehension. For instance, in Q9, “The wire led to a speaker,” participants applied grammatical
rules and semantic cues to accurately select the verb meaning “to connect,” as defined in the Oxford
Advanced Learner’s English-Chinese Dictionary (9th Edition).
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Similarly, the homograph bank shows a striking context effect. As a noun, it ranks 659th; as a verb,
it drops to 9,627th. In Q11, without contextual sentences, 33 participants acquired the verb
meaning and 22 the noun meaning, indicating inconsistencies with word frequency. When
contextual sentences were provided in Q12 and Q13, acquisition increased to 74 (noun) and 68
(verb). Notably, the noun meaning exhibited the largest gain, likely due to the sentence cue “a mass
of clouds,” which enabled participants to disambiguate meaning based on context.

These examples indicate that, for homographs, contextual cues reduce the cognitive processing
cost of low-frequency words and enhance acquisition rates. Consequently, context represents a
critical factor contributing to the nonlinear relationship between word frequency and SLVA.
Further research is needed to determine whether similar context-driven effects are observed
across other word classes.

5.2 The second cause of nonlinear relationships: frequent exposure

Prepositions represent a critical component in this study, and their frequency distribution and
acquisition outcomes warrant careful consideration. Among the five prepositions examined—of, to,
in, down, and off—down is particularly noteworthy. Despite ranking fourth in frequency among the
five and 119th overall, it was acquired by the largest number of participants. This pattern
significantly affects the observed correlation between preposition acquisition and word frequency.
For instance, in the sentence “The rain came ______ in torrents,” participants were asked to select
one of out, at, down, or up. Given that rain moves from top to bottom, down emerges as the
semantically optimal choice, highlighting the influence of context on preposition selection. Such
context-specific cues complicate the straightforward interpretation of frequency effects.

Additionally, prior research has established that frequent exposure to a word can enhance memory
and facilitate faster, more accurate vocabulary acquisition (Sui et al., 2024). However, findings from
Q16 challenge this expectation. In this question, participants encountered prepositions such as on,
with, out, and in, all of which hold high frequency rankings. The context provided “The company
deals ____ computer software” elicited 53 responses for with and only 27 for in. Despite in having
a higher overall frequency (ranked 7th) than with (ranked 17th), participants favored the phrasal
verb deal with, likely due to its greater exposure in actual usage. According to COCA data, deal with
occurs 72,092 times, whereas deal in appears only 3,316 times, creating a substantial exposure
advantage for with. This discrepancy indicates a negative correlation between frequency and
acquisition in this context, particularly at the level of phrasal verbs.

When examining individual prepositions, the number of participants selecting in remains lower
than those choosing with, despite in’s higher frequency. Nevertheless, this negative correlation is
specific to certain comparisons and does not generalize across all prepositions in the study.
Consequently, frequent exposure can interact with semantic and contextual factors to produce
nonlinear effects, underscoring the complexity of the relationship between word frequency and
vocabulary acquisition.

5.3 Universal applicability of research findings

To minimize potential confounding variables, the present study selected a balanced sample of 50
English majors and 50 non-English majors, all matched in grade and gender to ensure homogeneity.
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Nevertheless, participants’ professional background remains a potential factor influencing
vocabulary acquisition outcomes. To examine this effect, the study employed chi-square tests to
quantitatively assess the impact of professional background on questionnaire responses.

The 16 questionnaire items were categorized into three groups: Q5-Q7, Q8-Q10, and Q11-Q13. This
grouping was based on content refinement: Q6 and Q7 refined Q5 (fair), Q9 and Q10 refined Q8 (lead),
and Q11 and Q12 refined Q13 (bank). For the chi-square analysis, six representative questions were
selected: Q3, Q4, Q5, Q8, Q11, and Qn (Q14-Q18). All responses had been preprocessed using binary
encoding for computational analysis.

Using SPSSAU software, data from these six questions were input and organized into Table 3. The
research hypothesis posited that professional background would not significantly affect survey
outcomes. Table 3 shows that, except for Qn (p < 0.05), all other questions yielded p-values greater
than 0.05 (SPSSAU Project, 2024), indicating no significant effect of professional background.

To investigate the anomaly in Qn, an in-depth analysis was conducted. It was observed that
responses to Q16, involving the preposition in, might disproportionately influence Qn results. After
excluding Q16 data and re-running the chi-square test (yielding Qn-16), Table 4 showed p-values
greater than 0.05, confirming that professional background no longer significantly affected the
results. Specifically, in Q16, 27 participants correctly acquired in, with 23 English majors and 4 non-
English majors, which accounted for the initially observed discrepancy. This outcome highlights
the sensitivity of statistical tests to individual items while still supporting the overall reliability of
the data.

In conclusion, the chi-square analysis confirms that participants’ professional backgrounds did not
significantly influence the majority of the survey outcomes. This finding reinforces the validity and
generalizability of the study’s results, supporting the robustness of the observed patterns in second
language vocabulary acquisition across different learner profiles.

6. Conclusion

Given the central role of vocabulary acquisition in second language learning, this study
investigated the intricate relationship between word frequency and SLVA across three specific
categories: prepositions, polysemous words, and homophones. By focusing on these categories, the
research addresses both open-class and closed-class lexical items, thereby capturing a more
nuanced perspective on vocabulary learning mechanisms. The use of a balanced sample of 100
third-year female undergraduates, equally divided between English majors and non-English
majors, ensures the representativeness and reliability of the findings, while controlling for
potential confounding variables such as gender and educational level.

The findings demonstrate a general trend of consistency between overall SLVA performance and
word frequency, confirming the relevance of frequency effects in language learning. However, a
more detailed intra- and inter-word analysis reveals that this relationship is not strictly linear. In
particular, variations emerge across word classes: verbs generally show a positive correlation
between frequency and acquisition, while nouns and prepositions exhibit nonlinear or even
negative patterns. These results challenge the traditional assumption of a universal linear
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relationship, suggesting that word frequency interacts with other linguistic and cognitive factors
in complex ways.

Further analysis indicates that contextual cues and exposure frequency play pivotal roles in
shaping SLVA outcomes. For instance, the acquisition of homographs such as lead and bank is
significantly facilitated by contextualized sentence exposure, highlighting the importance of
semantic and syntactic environments in mediating frequency effects. Similarly, the frequency of
occurrence in authentic language use influences preposition acquisition, as seen in phrasal verbs
where lower-frequency items can sometimes be acquired more effectively due to salient contextual
or collocational cues. These findings collectively underscore the multifaceted nature of vocabulary
learning, demonstrating that frequency alone cannot fully account for SLVA patterns without

considering context and exposure dynamics.

Finally, the universality of these findings is supported by the chi-square analysis, which shows that
participants’ academic majors do not significantly influence the observed trends. This suggests that
the nonlinear effects of word frequency on SLVA are not confined to learners of a particular
academic background, enhancing the generalizability of the study’s conclusions.

In sum, this research contributes both theoretically and practically to the field of second language
acquisition. Theoretically, it advances our understanding of the complex, nonlinear interplay
between word frequency, context, and exposure in vocabulary learning. Practically, it offers
evidence-based insights for language instruction, highlighting the need to integrate contextualized
exposure and targeted vocabulary strategies to optimize SLVA outcomes. Overall, the study
emphasizes that effective vocabulary acquisition in second language learning is shaped by a
dynamic interaction of frequency, context, and learner engagement, rather than by word
frequency in isolation.
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Figure 1. Nonlinear relationship presented by words in the questionnaire

Note: N1 = number of learners achieving acquisition; N2 = number of word frequency
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Figure 2. Nonlinear relationship (word frequency range: 1-5,000,000)

Note: N1 = number of learners achieving acquisition.
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Table 1. The top 100 word frequency from COCA

Content words Function words

rank term pos wif rank term pos wf

2 be V. 32394756 1 the art. 50033612
11 have V. 10514314 3 and conj. 24778098
15 do V. 8186412 4 a art. 24225478
26 say V. 4096416 5 of prep. 23159162
31 go V. 3546732 6 to t. 16770155
34 get V. 3347615 7 in prep. 15670692
37 can V. 3091046 8 i pron. 14217601
39 know V. 2761628 9 you pron. 12079413
47 will V. 2372215 10 it pron. 11042044
48 ) adv. 2369749 12 to prep. 9232572
49 would v 2349400 13 that conj. 8319512
50 make V. 2290830 14 for prep. 8194970
51 just adv. 2270900 16 he pron. 6467470
52 up adv. 2108756 17 with prep. 6442861
53 think V. 2077762 18 on prep. 6080156
54 time n. 2018725 19 this det. 5541440
56 see V. 1958700 20 n’'t neg. 5285354
59 out adv. 1828593 21 we pron. 5180711
61 come V. 1802158 22 that det. 5002963
62 people n. 1800205 23 not neg. 4655980
63 take V. 1768822 24 but conj. 4523086
64 year n, 1729962 25 they pron. 4503650
68 want V. 1671524 27 at prep. 4024079
69 how adv. 1666469 28 what det. 3807502
72 now adv. 1601991 29 his art. 3718978
74 other adj. 1539952 30 from prep. 3711425

75 could V. 1529795 32 or conj. 3420339
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78 here adv. 1413594 33 by prep. 3372222
79 then adv. 1344434 35 she pron. 3188078
81 look V. 1338475 36 my art. 3106939
82 way n. 1260011 38 as conj. 2946119
83 more adv. 1248955 40 if conj. 2709809
86 thing n. 1202004 41 me pron. 2638743
87 well adv. 1189096 42 your art. 2577505
89 also adv. 1142799 43 all det. 2503556
91 use V. 1126042 44 who pron. 2493429
92 tell V. 1119692 45 about prep. 2427703
93 good adj. 1111721 46 their art. 2417058
95 man n. 1091176 55 there exclam. 1980173
96 day n. 1068902 57 her art. 1931189
97 find V. 1051936 58 as prep. 1880190
98 give V. 1048189 60 one num. 1816593
Table 1 (continued)
Content words Function words
rank term pos wf rank term pos wif
100 new adj. 1017175 65 him pron. 1717209
66 them pron. 1701589
67 some det. 1684262
70 when conj. 1650353
71 which det. 1613281
73 like prep. 1583444
76 our art. 1467955
77 into prep. 1461573
80 than conj. 1342798
84 these det. 1223310
85 no art. 1206112
38 because  conj. 1167024
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920 two num. 1139973

Note: pos = part of speech; wf = word frequency.

Table 2. Results of the Q3 to Q18

Question  Options  Total N1 N2 Question Options  Total N1 N2
Q3 A 67 39 28 Q11 A 20 44 46
B 76 41 35 B 76 42 34
C 85 39 46 C 39 22 17
D 27 11 16 D 61 32 29
Q4 A 82 42 40 E 33 17 16
B 72 37 35 Q12 A 6 2 4
C 73 39 34 B 10 3 7
D 30 12 18 C 74 42 32
Q5 A 95 50 45 D 2 1 1
B 41 27 14 E 8 2 6
C 29 16 13 Q13 A 5 0 5
D 64 40 24 B 6 1 5
Q6 A 82 47 35 C 11 4 7
B 11 2 9 D 10 3 7
C 4 1 3 E 68 42 26
D 3 0 3 Q14 A 62 40 22
Q7 A 6 0 6 B 21 7 14
B 8 3 5 C 9 1 8
C 6 4 2 D 8 2 6
D 80 43 37 Q15 A 9 2 7
Q8 A 88 45 43 B 10 1 9
B 39 19 20 C 77 46 31
C 85 46 39 D 4 1 3
D 35 18 17 Q16 A 15 3 12
E 46 29 17 B 53 23 30
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Q10

B

C

57

11

73

37

43

20

7 Q17

5 Q18

30

D

A

D

27

76

13

11

19

18

12

51

23

40

30

36

11

21

Note: N1 = number of English major students; N2 = number of non-English major students.

Table 3. Analysis results of Chi-square test

Question Q-options PRO (%) Total P
EMS N-EMS
Q3 Q3-A 39(30.00) 28(22.40) 67(26.27) 0.279
Q3-B 41(31.54) 35(28.00) 76(29.80)
Q3-C 39(30.00) 46(36.80) 85(33.33)
Q3-D 11(8.46) 16(12.80) 27(10.59)
Total 130 125 255
Q4 Q4-A 42(32.31) 40(31.50) 82(31.91) 0.675
Q4-B 37(28.46) 35(27.56) 72(28.02)
Q4-C 39(30.00) 34(26.77) 73(28.40)
Q4-D 12(9.23) 18(14.17) 30(11.67)
Total 130 127 257
Q5 Q5-A 50(37.59) 44(46.32) 94(41.23) 0.466
Q5-B 27(20.30) 14(14.74) 41(17.98)
Q5-C 16(12.03) 13(13.68) 29(12.72)
Q5-D 40(30.08) 24(25.26) 64(28.07)
Total 133 95 228
Q8 Q8-A 45(28.66) 43(31.62) 88(30.03) 0.678
Q8-B 19(12.10) 20(14.71) 39(13.31)
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Q8-C 46(29.30) 39(28.68) 85(29.01)
Q8-D 18(11.46) 17(12.50) 35(11.95)
Q8-E 29(18.47) 17(12.50) 46(15.70)
Total 157 136 293
Q11 Q11-A 44(28.03) 46(32.39) 90(30.10) 0.916
Q11-B 42(26.75) 34(23.94) 76(25.42)
Q11-C 22(14.01) 17(11.97) 39(13.04)
Q11-D 32(20.38) 29(20.42) 61(20.40)
Q11-E 17(10.83) 16(11.27) 33(11.04)
Total 157 142 299
Qn Q14 40(27.78) 22(25.58) 62(26.96) 0.044*
Q15 46(31.94) 31(36.05) 77(33.48)
Q16 23(15.97) 4(4.65) 27(11.74)
Q17 5(3.47) 8(9.30) 13(5.65)
Q18 30(20.83) 21(24.42) 51(22.17)
Total 144 86 230

Note: PRO = proportion of responses to options; EMS = English major students; N-EMS = non-English

major students; P = p; * = p < 0.05.Table 4. Analysis results of Chi-square test for Q(n-16)

Question Q-options PRO (%) Total P
EMS N-EMS
Q(n-16) Ql4 40(43.48) 22(29.73) 62(37.35) 0.088
Q15 2(2.17) 7(9.46) 9(5.42)
Q17 40(43.48) 36(48.65) 76(45.78)
Q18 10(10.87) 9(12.16) 19(11.45)
Total 92 74 166

Note: PRO = proportion of responses to options; EMS = English major students; N-EMS = non-English

major students; P = p.



