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Abstract

This study examined how first language (L1) reading relates to second language (L2) proficiency
and whether L2 vocabulary mediates that relationship in a Japanese university context. Participants
were 213 first-year students at a private university. L1 reading was assessed with the Reading Skills
Test (RST), L2 vocabulary with the New General Service List Test (NGSLT), and L2 proficiency with
the TOEFL ITP sections of Listening, Structure and Written Expression, and Reading. A structural
equation model estimated both direct and indirect paths among the three constructs. Results showed
a positive effect of L1 reading on L2 vocabulary (8 = .28, p <.05,95% CI [.12, .44]) and a strong effect
of vocabulary on L2 proficiency (3 =.58, p <.001, 95% CI [.45, .71]). The direct path from L1 reading
to L2 proficiency was small and not significant (§ = .06, p > .05), indicating full mediation through
vocabulary. Measurement limitations, including weak factor loadings for some TOEFL subtests (A =
49-.64), warrant cautious interpretation. The findings highlight vocabulary as the primary channel
through which L1 literacy advantages influence the placement-oriented proficiency measures used
here. Pedagogically, sustained vocabulary instruction and continued support for L1 reading appear
essential. Future research should broaden the definition of proficiency to include productive skills
and adopt a longitudinal design to test whether vocabulary growth precedes later gains in overall
proficiency.
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1 Introduction

Reading is a complex cognitive process that involves decoding written symbols, retrieving lexical
knowledge, and constructing meaning from text (Castles et al., 2018; Duke & Cartwright, 2021). For
experienced native language readers, this process is typically straightforward and automatic. However,
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second language (L2) learners must acquire new linguistic structures and learn unfamiliar vocabulary
and possibly different writing systems. This raises important questions about which first language (L1)
reading skills transfer to L2 learning contexts and how this transfer affects overall communication,
particularly regarding vocabulary.

The relationship between L1 reading ability and L2 acquisition is multifaceted (Peng et al., 2020). L1
reading skills may provide a solid foundation for developing effective reading skills in L2, potentially
facilitating faster language acquisition. The effectiveness of this transfer depends on the linguistic
distance between languages and may operate indirectly through L2 vocabulary knowledge.

Prior studies have explored various aspects of these relationships. Some of them have shown that
L1 and L2 reading comprehension processes are positively correlated (e.g., Bernhardt & Kamil, 1995;
Lesaux & Siegel, 2003), indicating that reading skills can transfer across languages. There is considerable
evidence that L1 reading skills can be applied in the L2 (Durgunoglu, 2002; Goodrich & Lonigan, 2017).
Another line of research emphasizes the importance of vocabulary knowledge for L2 proficiency (e.g.,
Nation, 2013) and illustrates that lexis is a crucial factor in both receptive and productive language
abilities.

However, few studies have investigated the interplay between L1 reading ability, L2 proficiency, and
L2 vocabulary at the tertiary level in Japan within a single, comprehensive model. Previous research has
examined the interplay of L1 reading, L2 proficiency, and vocabulary across diverse learner populations
(e.g., Bernhardt & Kamil, 1995; Durgunoglu, 2002; Jeon & Yamashita, 2022; Lesaux & Siegel, 2003;
Sparks et al., 2012). These studies provide evidence of cross-linguistic transfer and underscore the
importance of vocabulary for L2 outcomes. However, few have investigated these relationships in the
context of Japanese learners at the tertiary level using a unified SEM framework. This study addresses
both this contextual and methodological gap.

In this study, ‘L2 proficiency’ refers to listening, grammar, and reading comprehension as measured
by the TOEFL ITP. ‘L1 reading ability’ is defined as the capacity to accurately comprehend written
Japanese texts, assessed with the Reading Skills Test (RST). ‘L2 vocabulary knowledge’ refers to the
breadth of lexical knowledge as measured by the New General Service List Test (NGSLT).

2 Literature Review

2.1 First language reading proficiency and its foundational elements

First-language (L1) reading proficiency is a multi-component construct that integrates phonological
awareness, orthographic and morphological knowledge, syntactic processing, and metacognitive
control (Grabe & Jiang, 2018; Zhao et al., 2016). Skilled reading emerges from the interaction of these
resources, enabling efficient decoding, inferencing, and comprehension monitoring. Accordingly,
when we refer to L1 reading “supporting” L2 learning below, we mean that the same component skills
(Iexical knowledge, lexical fluency, and metacognitive control) operate in both languages. We do not
claim that L1 reading performance transfers wholesale; rather, the skills that enable it do. While certain
components are language-specific, such as phonological decoding shaped by the writing system, others
are more transferable across languages. Higher-order strategies such as inferencing and comprehension
monitoring, as well as metalinguistic awareness, have been shown to influence second-language (L2)
outcomes (Durgunoglu, 2002; Goodrich & Lonigan, 2017).

L1-L2 connections are best explained by shared cognitive and linguistic foundations rather than
a one-way transfer of reading ability. Skills that underlie efficient L1 reading, including vocabulary
breadth, lexical access speed (fluency), and metacognitive monitoring, also underpin reading
development in a second language (Durgunoglu, 2002; Goodrich & Lonigan, 2017). In this view, L1
reading predicts L2 outcomes because both rely on the same component skills.
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In L2 contexts, vocabulary depth and lexical fluency are strong predictors of reading performance,
highlighting that the quality and accessibility of word knowledge matter as much as sheer size (Tong et
al., 2023). This supports a shared-mechanisms account based on common lexical and strategic resources
rather than a simple directional effect from L1 to L2.

This overlap also resonates with applied work in the International Journal of TESOL Studies, which
advocates task-supported reading instruction integrating vocabulary and strategy training (Ellis, 2024;
Jung, 2024), a practical route to strengthening the foundational elements relevant to both L1 and L2
reading.

2.2 Influence of L1 reading on L2 learning

The shared cognitive-linguistic foundations outlined above provide a basis for understanding how L1
literacy relates to L2 learning. Although L1 reading skills offer this foundation, their influence is shaped
by proficiency thresholds and language distance.

According to Cummins’ linguistic threshold hypothesis (1976, 1979), a certain level of L2 knowledge
is required before L1 reading skills can be applied productively. In contrast, the interdependence
hypothesis (Cummins, 1979) assumes that both languages draw on a common underlying proficiency
encompassing cognitive and linguistic skills developed through literacy experiences. Empirical findings
support both perspectives: Bernhardt and Kamil (1995) and Lesaux and Siegel (2003) reported robust
cross-linguistic correlations, while Pae (2018) showed that transfer effects varied by task type and
proficiency level.

Recent longitudinal research further supports this interdependence framework while emphasizing
shared component skills rather than direct transfer. Raudszus et al. (2021) found that vocabulary breadth,
grammatical knowledge, and situation-model construction jointly predicted comprehension outcomes
in both L1 and L2 reading. Their results point to reciprocal influences among underlying literacy skills,
consistent with the view that common cognitive and linguistic resources, rather than discrete language-
specific abilities, explain cross-linguistic relationships.

Orthographic distance also constrains transfer. Akamatsu (2003) showed that Japanese learners
of English face particular decoding challenges compared with alphabetic L1 readers, limiting
straightforward transfer. More recent neurocognitive and behavioral evidence supports this claim: Dong
et al. (2021) demonstrated that orthographic transparency affects cross-language pattern adaptation, and
Kuperman (2025) reported that L1-L2 language distance reliably predicted English reading fluency and
comprehension after controlling for component skills. Together, these findings suggest that while L1
reading skills can support L2 learning, their influence is conditional on learners’ L2 proficiency and the
linguistic distance between languages. These converging results underscore vocabulary knowledge as a
central interface between L1 and L2 literacy, setting the stage for the next section.

2.3 Vocabulary as a mediating mechanism

Vocabulary is widely regarded as a central determinant of L2 proficiency and a likely mediator of the L1—
L2 relationship (Nation, 2013). Without sufficient lexical coverage, learners cannot effectively employ
higher-order comprehension strategies, regardless of L1 reading ability. Empirical evidence consistently
supports this view. Sparks et al. (2012) found that L1 reading achievement and print exposure predicted
later L2 proficiency, with vocabulary growth serving as a likely pathway. Similarly, Jeon and Yamashita’s
(2022) meta-analysis showed that vocabulary knowledge accounted for a substantial proportion of
variance in L2 reading comprehension.

Recent syntheses further confirm vocabulary’s central role. Zhang and Zhang’s (2022) meta-analysis
estimated the correlation between L2 vocabulary and reading at .57 and found a comparable link with
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listening. Yan et al. (2021) reported a strong vocabulary-reading association among Chinese learners,
moderated by educational stage. At the construct level, Tong et al. (2023) demonstrated that receptive
depth was more strongly related to reading than breadth, and that vocabulary fluency moderated both
relationships. Longitudinal evidence also supports the mediating role of vocabulary. Shibasaki et al. (2015)
found that L1 literacy influenced L2 comprehension indirectly through vocabulary and working memory
among Japanese high school students.

While most studies, including the present one, assess breadth of vocabulary knowledge, research
increasingly emphasizes the importance of depth (semantic networks, collocations, and multiword
expressions) and fluency (speed of access). Webb et al.’s (2023) meta-analysis of incidental learning
quantified how vocabulary develops through input, clarifying how reading exposure contributes to the
mediator identified in the present model. Recent longitudinal analyses further support vocabulary’s
mediating role (Teng, 2025; Teng & Cui, 2025a, 2025b). Together, these findings underscore
vocabulary’s role as the conduit through which L1 literacy advantages manifest in L2 proficiency.

2.4 Evidence from Japanese learners

Although L1-L2 transfer has been widely studied, relatively few investigations have modeled these
processes among Japanese learners, particularly at the tertiary level. Yamashita (2002) found that L1
reading ability and L2 proficiency could compensate for one another in predicting L2 comprehension,
while Yamashita (2011) demonstrated links between reading attitudes across languages. Shibasaki et al.
(2015) used SEM with Japanese high school students to show that vocabulary mediated the relationship
between L1 literacy and L2 comprehension. More recently, Jeon and Yamashita (2022) reported a
moderate correlation between L1 and L2 reading among Japanese undergraduates.

Other work in Japan has clarified the structure of vocabulary knowledge and its role in
comprehension. Koizumi and In’nami (2020) used both conventional and Bayesian SEM with adult
learners to show that vocabulary size and depth are distinct yet highly correlated constructs. Ueno and
Takeuchi (2022) modeled self-regulated vocabulary learning among Japanese high school students,
confirming vocabulary’s central role in comprehension. Longitudinal studies of reading rate development
among Japanese adolescents further demonstrated that vocabulary growth sets the stage for later
comprehension gains (Yamashita et al., 2023).

Collectively, these studies reinforce the view that vocabulary functions as a mediating mechanism
linking L1 literacy and L2 comprehension. They also establish the Japanese context as a valuable setting
for examining how shared literacy skills manifest in L2 learning outcomes.

2.5 Methodological precedents for SEM

Structural equation modeling (SEM) offers a powerful approach for examining complex relationships
among L1 reading, L2 vocabulary, and L2 proficiency. Unlike simple correlations, SEM enables
researchers to model latent constructs, estimate direct and indirect effects, and account for measurement
error (Kline, 2023). Numerous studies in applied linguistics have demonstrated its value. Pae (2018)
used SEM to examine how task type and proficiency moderated the L1-L2 relationship, while Shibasaki
et al. (2015) modeled indirect effects of L1 literacy through vocabulary and working memory. Koizumi
and In’nami (2020) further showed SEM’s capacity to distinguish related but distinct dimensions of
vocabulary knowledge.

At a broader level, meta-analytic SEM studies of L2 reading have consistently shown that
comprehension-related skills, which are strongly associated with vocabulary, account for more variance
in reading outcomes than decoding skills (Hamada, 2024; Peng et al., 2020). These findings highlight
the value of SEM for testing whether L1 reading effects on L2 proficiency are direct or operate primarily
through vocabulary and justify its use in the present study.
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2.6 Summary and gap

The reviewed literature indicates that L1 reading provides a cognitive and linguistic foundation for L2
learning, but its influence is conditioned by language distance, proficiency thresholds, and learners’
lexical resources. Vocabulary knowledge consistently emerges as the key mechanism linking L1 literacy
to broader L2 proficiency, and recent studies emphasize the need to distinguish among vocabulary
breadth, depth, and fluency. Within the Japanese context, evidence supports vocabulary’s mediating role,
yet relatively few investigations have examined these relationships comprehensively at the tertiary level
using SEM.

To address this gap, the present study examines the interrelationships among L1 reading ability, L.2
vocabulary knowledge, and L2 proficiency. Specifically, it aims to clarify whether and how vocabulary
mediates the connection between L1 reading and L2 proficiency.

Methodologically, we employ SEM to test a hypothesized model linking three latent constructs:
L1 reading, L2 vocabulary, and L2 proficiency (Figure 1). L1 reading is measured by six subskills of
the Reading Skills Test, L2 vocabulary by five levels of the New General Service List Test (NGSLT),
and L2 proficiency by three sections of the TOEFL ITP (Listening, Structure and Written Expression,
and Reading). The structural portion specifies a mediation pathway in which L1 reading predicts
L2 vocabulary, and L2 vocabulary predicts L2 proficiency, with a direct path from L1 reading to L2
proficiency estimated to test whether the relationship involves full or partial mediation. The model
is overidentified and estimated with a marker-variable approach, with residuals constrained to be
uncorrelated unless theoretically justified.

SEM is particularly well-suited to this task because it models latent variables, tests direct and indirect
effects simultaneously, and accounts for measurement error, providing a comprehensive view of how
shared literacy skills may influence L2 proficiency through vocabulary.

The present study is guided by the following research questions (RQs):
* RQI: To what extent does L1 reading ability predict L2 proficiency?

* RQ2: To what extent does L2 vocabulary mediate the relationship between L1 reading ability and
L2 proficiency?

Figure 1
The Hypothesized Model
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Note. V1: Listening Comprehension; V2: Structure and Written Expression; V3: Reading
Comprehension; V4: Dependency Parsing; V5: Coreference Resolution; V6: Paraphrase Detection; V7:
Inference; V8: Image Identification; V9: Example Identification; V10: Level 1; V11: Level 2; V12: Level
3; V13: Level 4; V14: Level 5.

3 Method

3.1 Participants

The analytic sample consisted of 213 first-year undergraduates at a private university in eastern Japan. Of
these, 124 were female (58%) and 89 were male (42%). The participants’ mean age was 18.6 (SD = 0.7;
range 18-20). All were enrolled in a liberal arts program that required English coursework and a second
foreign language of their choice.

The larger incoming cohort included 257 students; 44 were excluded because they self-reported a
non-Japanese first language on the TOEFL answer sheet. This exclusion was consistent with the study’s
focus on Japanese L1 reading ability.

Testing and data collection were conducted during the first semester of the 2024 academic year,
within the students’ orientation period. All participants were informed that their anonymized test scores
might be used for research purposes, and they were given the opportunity to opt out without penalty.

3.2 Instruments
3.2.1 L2 proficiency

L2 English proficiency was assessed using the TOEFL ITP, which all first-year students complete before
matriculation for placement into proficiency-banded English classes. Scores from the three sections were
used: Listening Comprehension, Structure and Written Expression, and Reading Comprehension. Testing
took place in large lecture halls under standardized conditions, approximately two weeks before the
semester began.

Item-level data were unavailable from the local ETS office, precluding sample-specific reliability
estimation. Publisher documentation reports internal consistency coefficients of .88—.93 for the three
sections (ETS, 2023). While these estimates indicate strong internal reliability, they may not fully
represent the current sample.

The measure primarily reflects receptive skills and grammatical knowledge, and does not include
speaking or writing components. Consequently, the proficiency construct used in this study should be
interpreted as a receptive-grammar composite rather than a comprehensive measure of communicative
competence.

3.2.2 L1 reading ability

L1 reading ability was assessed with the Reading Skills Test (RST), a diagnostic measure developed by
Arai and colleagues to evaluate expository text comprehension as a set of reading processes rather than
topic knowledge (Arai et al., 2017). The instrument includes six domains that target different aspects of
comprehension: Dependency Parsing, Coreference Resolution, Paraphrase Detection, Inference, Image
Identification, and Example Identification (Arai et al., 2017). Items are delivered online using an item
response theory-based computerized adaptive format that tailors difficulty to the examinee and aims to
maintain precision across the ability range (Arai et al., 2017; Reckase, 2000; Weiss, 1982).
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Participants completed the adaptive RST individually in a computer lab. Scores were reported
on a standardized IRT scale (M = 50, SD = 10). Because item-level data were not retained, internal
consistency for this sample could not be estimated; previous studies report acceptable reliability (Arai et
al., 2017).

3.2.3 L2 vocabulary

L2 vocabulary knowledge was measured using the New General Service List Test (NGSLT; Stoeckel &
Bennett, 2015), which is based on the New General Service List (NGSL) (Browne, 2014; Browne et al.,
2013). The NGSL identifies high-frequency English words essential for comprehension and instruction,
updating the original General Service List (West, 1953).

The English-only version of NGSLT Form A was adopted in this study. It contains five levels with
20 multiple-choice items per level (total = 100 items) that assess receptive knowledge of high-frequency
vocabulary. The test was administered online via Google Forms without time limits, and scoring was
automated upon submission.

Internal-consistency reliability coefficients (Cronbach’s «) for this sample were .67, .76, .74, .75,
and .79 for Levels 1-5, respectively. Consistent with prior findings, Level 1 showed marginal reliability
due to guessing effects, while the upper levels demonstrated satisfactory precision. The NGSLT assesses
vocabulary breadth rather than depth or productive knowledge, which should be considered when
interpreting the results.

3.3 Procedures

Data were collected during the orientation period preceding the start of the academic year. All tests were
administered under standardized proctoring conditions by trained staff. The sequence was as follows:

* TOEFL ITP (administered approximately two weeks before the semester began) in paper
format for placement into English proficiency bands.

* NGSLT (administered during the orientation week) conducted online during English orienta-
tion sessions and automatically scored upon submission.

* RST (administered during the freshman orientation period) completed individually under
supervision in a computer lab.

Participation involved routine institutional assessments, and no additional testing was required for
research purposes. After data collection, all personally identifying information was removed, and each
participant was assigned a numeric code. Analyses were conducted using anonymized datasets stored on
an encrypted university server.

3.4 Analysis

Data were analyzed using IBM SPSS 29.0 (IBM Corp., 2022) and EQS 6.4 for Windows (Bentler, 2018).
Descriptive statistics and zero-order correlations were computed first. Using the covariance structure
derived from the observed scores, we estimated model-fit indices and factor loadings for the specified
models. The full variance—covariance matrix used for estimation is provided in Appendix A.

Structural equation modeling (SEM) was then used to estimate direct and indirect relationships
among latent variables, control for measurement error, and test the hypothesized mediation of vocabulary
(Kline, 2023). The model was estimated with the robust maximum-likelihood (MLR) method, which
adjusts standard errors and fit statistics for moderate non-normality. Missing data (< 2%) were handled
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using full-information maximum likelihood (FIML), which utilizes all available data points without
listwise deletion.

To evaluate the mediating (indirect) effects, we employed a non-parametric bootstrapping procedure
implemented in EQS 6.4. Bias-corrected bootstrap confidence intervals were generated based on 5,000
resamples, and standard errors were obtained from the empirical bootstrap distribution. An indirect
path was interpreted as statistically significant if its 95% confidence interval did not include zero. This
resampling approach provides a robust test of mediation by avoiding the normal-theory assumption of
indirect-effect sampling distributions, offering greater accuracy than the Sobel test in moderately sized
samples.

Model fit was assessed using y*/df, CFI, TLI, and RMSEA, with cutoff criteria of CFI and TLI > .90
and RMSEA < .08. With a sample size of 213, the analysis met conventional SEM guidelines of 5-10
cases per estimated parameter (Boomsma, 1982; Kline, 2023).

3.5 Ethical considerations

Participation involved standard institutional testing (TOEFL ITP, NGSLT, RST). Students were informed
that anonymized results might be used for research purposes, and they could decline participation without
disadvantage. All data were de-identified prior to analysis and stored securely on an encrypted server.

4 Results

4.1 Descriptive and reliability statistics

Table 1 reports descriptive statistics for all measures for the five NGSLT levels. The means and standard
deviations indicate adequate dispersion without floor or ceiling effects. Because the local ETS office
conducted TOEFL ITP scoring, item-level data were not available, and internal consistency for this
sample could not be estimated. Publisher documentation reports high internal consistency for the three
TOEFL ITP sections (o = .88-.93; ETS, 2023)

Item-level data for the RST were also unavailable because it is a commercial computerized adaptive
test. Although adaptive delivery typically improves measurement precision across the ability range
(Reckase, 2000; Weiss, 1982), the absence of raw responses prevents sample-specific reliability analysis.

For the NGSLT, internal consistency by level was a = .67, .76, .74, .75, and .79 for Levels 1 through
5, respectively, with Level 1 best characterized as marginal. This pattern mirrors earlier validation studies
reporting lower reliability for the easiest items, which are more susceptible to guessing (Stoeckel &
Bennett, 2015). These scores fall within the expected range for first-year Japanese university students,
whose receptive vocabulary typically averages around 3,500—4,000 word families (McLean et al., 2014).
Analyses that involve the RST and NGSLT Level 1 are interpreted with this constraint in mind.

Table 1
Descriptive Statistics for Study Measures
Measure M SD Min. Max.
L2 Proficiency (TOEFL ITP)
LC 43.98 3.71 31 61
GR 38.97 4.81 31 53

RC 42.09 5.18 31 54
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L1 Reading (RST)

L1R1 51.70 7.32 31 70
L1R2 51.70 9.20 0 75
L1R3 50.67 8.79 0 77
L1R4 50.99 7.49 32 68
LIRS 52.26 7.98 0 73
L1R6 52.45 7.58 30 69
L2 Vocabulary (NGSLT)
Level 1 16.98 2.29 8 20
Level 2 16.07 3.14 2 20
Level 3 15.67 3.04 0 20
Level 4 13.10 3.23 0 20
Level 5 12.72 3.80 0 20

Note. N =213. LC = Listening Comprehension; GR = Structure and Written Expression; RC = Reading
Comprehension.

4.2 Convergent and discriminant validity

In SEM, inferences about relations among latent variables are only as credible as the measurement model
that defines those latent variables. Convergent validity asks whether a set of indicators shares sufficient
common variance to warrant a single construct; discriminant validity asks whether the constructs are
empirically distinct. Weak convergence typically attenuates structural paths and indirect effects, while
poor discriminant validity can introduce multicollinearity that inflates or even reverses coefficients
and obscures mediation. For these reasons, both forms of validity are examined before interpreting the
structural paths (Kline, 2023).

Table 2
Standardized Factor Loadings () for Individual Measures
Factors Measures Standardized loading (3)
. Listening Comprehension 49
L2 Proficiency ) .
Structure and Written Expression 49
(TOEFL ITP) . .
Reading Comprehension .64
Dependency Parsing 57
Coreference Resolution .62
L1 Reading Skills Paraphrase Detection 73
(RST) Inference .64
Image Identification 74
Example Identification 74
Level 1 .56
Level 2 17
L2 Vocabulary
(NGSLT) Level 3 81
Level 4 .80

Level 5 .83
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Convergent validity was assessed using standardized factor loadings and average variance extracted
(AVE), with .60 for loadings and .50 for AVE as practical benchmarks. As shown in Figure 2 and Table
2, eight of 14 indicators met the .60 loading threshold, with RST indicators ranging from .57 to .74
and NGSLT Levels 2-5 ranging from .77 to .83. Four indicators fell below .60: TOEFL ITP Listening
Comprehension (.49), Structure and Written Expression (.49), RST Dependency Parsing (.57), and
NGSLT Level 1 (.56). These patterns suggest weaker convergent evidence for the L2 Proficiency latent
and only marginal support for the two noted subtests; results are interpreted with appropriate caution.

Discriminant validity was evaluated with the Fornell-Larcker criterion by comparing the square
root of each construct’s AVE with its latent correlations (Table 3). The square roots of AVE were .55
for L2 Proficiency, .68 for L1 Reading, and .76 for L2 Vocabulary. Each exceeded the corresponding
inter-construct correlations (largest correlations: L2 Proficiency—L2 vocabulary = .42, L1 Reading—L2
Vocabulary = .26, L2 Proficiency—L1 Reading = .15), indicating that the three constructs are empirically
separable within the measurement model. For completeness, the AVE values were .30, .46, and .58,
respectively, which points to limited convergent validity for L2 Proficiency and marginal convergent
validity for L1 Reading. Taken together, these findings indicate that while the overall measurement
model is adequate, the latent L2 Proficiency factor should be interpreted conservatively given its weaker
loadings on Listening and Structure subtests.

Table 3
Discriminant Validity Assessment Using the Fornell-Larcker Criterion

L2P (NAVE) LIR (NAVE) L2V (NAVE)

L2 Proficiency (L2P) (VAVE) S5 A5 42
L1 Reading (L1R) (VAVE) 15 .68 26
L2 Vocabulary (L2V) (VAVE) 42 26 .76

Note. Diagonal entries are the square roots of average variance extracted (VAVE). Off-diagonals are
latent correlations (¢). Each VAVE exceeds the absolute correlations in its row and column, indicating
discriminant validity. N =213.

4.3 Model identification and fit

We specified a structural model with three latent constructs: L2 proficiency, L1 reading, and L2
vocabulary. These were measured by 14 observed indicators. Each latent factor was scaled using a
marker-variable approach (one loading fixed to 1.0). Residuals were constrained to be uncorrelated
unless theory justified otherwise. The model is overidentified (df = 74) and therefore testable. Model
estimation was based on the observed variance—covariance matrix (Appendix A) using robust maximum-
likelihood estimation (MLR). Global fit was acceptable, ¥*(74) = 136.122, y*/df = 1.84, CFI = .94, TLI1 =
.93, RMSEA = .06. These indices meet common benchmarks for acceptable model-data correspondence
(CFI and TLI > .90, RMSEA < .08; Kline, 2023). Given the sample size of 213, these fit statistics
indicate that the hypothesized three-factor structure provides a reasonable approximation of the observed
data.
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Figure 2
Hypothesized Measurement Model with Standardized Factor Loadings

E4* ES* E6* E7* E8* E9*
v v v v v v

V4 Vs V6 v7 V8 V9

NG

[os7= ] [Los2* | 073* Josar] 074* [ 074+ |

DI*
(
l Vi <« EI*
49* V2 < 2+
~ )
V3
D3 —» L

[ose* ] [Co77* | osi+ |os0x [ 083* |

X NN

vio Vi1 vi2 V13 Vi4

S

E10* El1* E12* E13*

Note. Latent variables are shown as circles and observed indicators as rectangles. One loading per
latent was fixed to 1.00 for scale identification. Standardized loadings are displayed on each path. V1 =
Listening Comprehension; V2 = Structure and Written Expression; V3 = Reading Comprehension; V4 =
Dependency Parsing; V5 = Coreference Resolution; V6 = Paraphrase Detection; V7 = Inference; V8 =
Image Identification; V9 = Example Identification; V10 = Level 1; V11 = Level 2; V12 = Level 3; V13 =
Level 4; V14 = Level 5. E1I-E14 and D1-D3 denote residuals. N =213.

4.4 Structural model results

The structural model (Figure 2) revealed three key pathways. L1 reading positively predicted L2
vocabulary (B = .28, SE=.12, p =.02, 95% CI [.05, .51]), representing a small-to-medium effect (Cohen,
1988). L2 vocabulary, in turn, strongly predicted L2 proficiency (B = .58, SE =.09, p <.001, 95% CI [ .41,
.75]), indicating a large effect. The direct path from L1 reading to L2 proficiency was small and non-
significant (f = .06, SE = .12, p = .62, 95% CI [-.17, .29])).

The indirect effect of L1 reading on L2 proficiency through vocabulary was significant (3 = .16, SE =
.07, p = .02, 95% CI [.03, .30]), indicating that vocabulary fully mediated the relationship between L1
reading and L2 proficiency. L2 vocabulary accounted for 34% of the variance in L2 proficiency (R? =
34).

These results align with the shared-skills framework proposed in Section 2.1, suggesting that the
cognitive and lexical processes supporting L1 reading contribute to L2 development primarily through
vocabulary growth rather than direct skill transfer. The absence of a significant direct path may also
reflect language distance effects between Japanese and English (Akamatsu, 2003; Kuperman, 2025)
and the receptive emphasis of the TOEFL ITP measure, which limits its sensitivity to higher-level
comprehension processes. Together, these findings provide empirical support for a fully mediated model
in which L2 vocabulary serves as the central conduit linking L1 reading and L2 proficiency.
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5 Discussion

We tested a hypothesized structural model linking L1 reading, L2 vocabulary, and L2 proficiency in a
first-year university cohort. The model yielded a small, non-significant direct path from L1 reading to L2
proficiency (B = .06, p > .05), a positive path from L1 reading to L2 vocabulary (B = .28, p <.05), and a
strong path from L2 vocabulary to L2 proficiency ( = .58, p <.001). The sections below interpret these
findings with respect to the research questions and situate them within prior work.

5.1 RQ1: Does L1 reading ability predict L2 proficiency?

The direct effect of L1 reading on L2 proficiency was negligible and non-significant (f = .06, 95% CI
[-.17, .29]), indicating that any L1 reading advantage operates through alternative pathways rather than
broadly enhancing proficiency. The result refines earlier reports of positive links between L1 and L2
reading and of cross-linguistic transfer of core reading resources (Bernhardt & Kamil, 1995; Durgunoglu,
2002; Goodrich & Lonigan, 2017; Lesaux & Siegel, 2003). Studies with Japanese undergraduates have
also documented correlational ties between L1 and L2 reading (Jeon & Yamashita, 2022). Our estimates
indicate that, at university entry, such influence does not appear as a general proficiency boost once
vocabulary knowledge is taken into account.

Two strands from the literature help explain this pattern. Threshold accounts propose that L1 reading
resources become usable in L2 only after learners possess sufficient L2 knowledge to support those
processes (Cummins, 1976, 1979; Yamashita, 2002, 2011). If many students are early in their university
studies, conditions for a sizable direct L1-L2 proficiency link may not yet be present. Orthographic
distance can further constrain transfer. Readers moving from a non-alphabetic L1 to English face
additional decoding and mapping challenges, which makes an indirect route through language-specific
knowledge more plausible at early stages (Akamatsu, 2003; Kuperman et al., 2025).

Considered together, these perspectives align with a shared-skills interpretation: cognitive and lexical
processes developed through L1 literacy matter, but their influence is contingent on intermediate L2
resources, particularly vocabulary. Measurement decisions in the present study also limit the scope of
inference, since proficiency was defined by receptive skills on the TOEFL ITP, a test in which vocabulary
coverage strongly influences performance.

5.2 RQ2: Does L2 vocabulary mediate the relation between L1 reading and L2 proficiency?

The model supported a mediated relation. Stronger L1 reading predicted larger L2 vocabularies (f =
.28, p <.05), and vocabulary, in turn, was closely tied to proficiency (B = .58, p <.001). This large effect
indicates that a one standard deviation increase in L2 vocabulary corresponds to more than half a standard
deviation increase in L2 proficiency, highlighting vocabulary’s central role in language development.
This finding supports vocabulary as a limiting factor for L2 comprehension and performance (Lervag &
Aukrust, 2010; Nation, 2013).

Prior longitudinal and cross-sectional work links L1 literacy experiences and print exposure to later
L2 vocabulary and reading, which then relate to broader outcomes (Jeon & Yamashita, 2022; Sparks
et al., 2012). Studies that model vocabulary as a distinct construct similarly identify a bridge from L1
literacy to L2 comprehension through lexis (Shibasaki et al., 2015). In a first-year Japanese context,
our estimates fit that trajectory: L1 reading appears to set conditions that make L2 word learning more
efficient, and once vocabulary size supports adequate text coverage, gains are detectable on the listening
and reading tasks that shape placement-oriented proficiency.

The mediated account is also consistent with interdependence and threshold explanations.
Interdependence claims that skills developed in L1 can support L2 learning given adequate exposure
and motivation (Kim et al., 2020), while threshold formulations specify that vocabulary is one of the
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resources that must reach workable levels before transfer is productive in L2 reading contexts (Cummins,
1976, 1979; Lee & Schallert, 2014). Evidence that lexical skills themselves can transfer across languages
further explains why vocabulary growth functions as a natural conduit in this linkage (Toplu & Erten,
2023; Tong et al., 2023).

Mechanistically, extensive L1 reading is associated with faster form-meaning mapping, flexible
inferencing, and effective metacognitive control during reading; these processes should accelerate L2
word learning, which then supports the proficiency outcomes sampled here (Nation, 2013; Lerviag &
Aukrust, 2010).

5.3 Implications for theory and practice

Taken together, the findings point to an integrated view in which interdependence and threshold ideas
both hold but become visible at different stages. Early in university, L1 reading does not directly raise
a general proficiency index once vocabulary is modeled (B = .06, p > .05); influence is exerted through
lexical growth, which then supports broader L2 performance (f = .58, p <.001).

The pattern helps reconcile mixed reports in the literature. Studies that detect direct L1 effects often
involve more advanced learners or longer exposure, where vocabulary thresholds have likely been
crossed and broader transfer can surface (Bernhardt & Kamil, 1995; Lesaux & Siegel, 2003). The present
results, therefore, align with a shared-skills framework in which the same cognitive-linguistic abilities
that support L1 literacy also facilitate L2 development, primarily via vocabulary.

For instruction, the model underscores the importance of sustaining L1 reading habits while making
L2 vocabulary growth a central, explicit target through rich input, deliberate study of high-utility words
and multiword expressions, spaced retrieval, and extensive reading at appropriate levels, practices long
emphasized in applied linguistics (Nation, 2013; Ellis, 2024; Jung, 2024). Integrating such approaches
may accelerate learners’ progress toward the proficiency levels required for effective academic and
professional communication. In institutional contexts, vocabulary diagnostics could be triangulated with
proficiency testing through validated academic-vocabulary measures such as those developed by Nguyen
and Hoang (2024), supporting data-informed curriculum and placement decisions.

6 Conclusion

6.1 Summary of findings

The present study examined how L1 reading, L2 vocabulary, and L2 proficiency are related among
first-year university students in Japan. The hypothesized structural model showed acceptable fit and a
consistent pattern: the direct path from L1 reading to L2 proficiency was small and not significant (f =
.06, p > .05), L1 reading predicted L2 vocabulary (f = .28, p <.05), and L2 vocabulary strongly predicted
L2 proficiency (p = .58, p < .001). Together, these results indicate full mediation, with vocabulary
functioning as the principal conduit between L1 literacy and L2 performance.

Interpreted within a shared-skills framework, the findings suggest that cognitive and lexical processes
developed through L1 reading contribute to L2 learning primarily by facilitating vocabulary growth
rather than by directly enhancing general proficiency. This account complements interdependence and
threshold perspectives and underscores vocabulary’s pivotal role in cross-linguistic literacy development.

6.2 Limitations and directions for future research

Several constraints should frame the interpretation of these findings. Measurement limitations posed
the greatest challenges. Four indicators showed factor loadings below .60, including both TOEFL
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Listening and Structure subtests (A = .49 each), and the L2 Proficiency latent variable demonstrated weak
convergent validity (AVE = .30). Internal consistency could not be estimated for TOEFL ITP and RST
because item-level data were unavailable, though publisher documentation reports adequate reliability.
These limitations likely attenuated path estimates and may have contributed to the fully mediated pattern
observed here.

Construct coverage was also limited. Proficiency was defined by receptive subtests of the
TOEFL ITP (Listening, Structure and Written Expression, and Reading), leaving productive skills
unassessed. Consequently, the findings apply mainly to receptive proficiency rather than comprehensive
communicative ability.

The cross-sectional design and single-institution sample further limit causal inference and
generalizability. Longitudinal and multi-group designs could clarify developmental trajectories, threshold
effects, and potential variability across proficiency levels or institutional contexts.

Future research should extend this work in four directions. First, broaden the proficiency construct
to include productive skills and integrated tasks, testing whether direct L1 reading effects emerge when
proficiency is more fully represented. Second, employ longitudinal and multi-group SEM to capture
developmental changes and subgroup differences. Third, strengthen measurement by adding reliable
indicators, reporting ® alongside o, and considering composite specifications when latent loadings are
weak. Future studies might also employ validated academic-vocabulary instruments that capture lexical
depth and domain-specific use, such as the test validated through Rasch analysis by Nguyen and Hoang
(2024). Fourth, distinguish vocabulary breadth, depth, and fluency, include multiword expressions, and
test robustness with bootstrapped indirect effects and measurement invariance analyses.

Advancing along these lines would yield a more comprehensive account of how L1 literacy
experiences shape L2 learning and would help identify pedagogical practices that help learners draw on
L1 reading strengths to support L2 development.

Appendix A

Covariance Matrix Used in Model Estimation

V1 V2 V3 V4 V5 A V7 V8 Vo V10
V1 13.7966
V2 52776 23.1030
V3 6.1579 6.8800 26.8025
V4 -2.1082 2.4013 -0.7851 53.6170
V5 28152 4.8844 3.6211 26.5965 84.5755
Vo6 -2.6413 6.6561 4.1803 27.9879 32.8608 77.2258
V7 -2.7648 5.4555 4.4792 19.0339 25.3867 34.8238 56.0849
V8 0.8265 7.6287 6.2126 23.6107 30.0531 41.8416 25.9636 63.6844
V9 0.3346 6.2034 7.0700 22.7892 38.1676 32.0177 269125 33.7311 57.4941
V10 1.6174 3.2399 22805 3.3511 4.6647 4.7636 5.3967 4.7529 4.7564 5.2494
VIl 1.8460 4.0822 5.0264 3.2543 6.3448 4.7626 6.1595 6.0075 5.9647 3.8743
V12 23177 26133 52197 0.8078 1.3640 3.6281 4.2534 4.6426 3.4121 2.7139
V13 25449 23756 4.5563 09393 2.8812 0.1141 3.1823 1.8088 2.4740 3.2477
V14 3.1160 4.7420 7.7153 1.9669 5.6289 2.9331 6.1363 6.3238 5.1047 3.7811
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Vil  Vi2 Vi3 VI4
VII 9.8488
V12 6.1223 9.2594
V13 58701 6.5577 10.4421
V14 7.1850 7.7419 8.4773 14.4486
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