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ABSTRACT

This study conducted principal component analysis (PCA) to identify key linguistic factors distinguishing the
speaking proficiency levels of Korean learners grouped by CEFR classifications. The PCA primarily focused on fluency,
lexis, and complexity, with particular emphasis on syntactic complexity. The analysis revealed that PC1 explained the
largest variance (31.6%) in proficiency levels, with syntactic complexity—measured as complex nominals per T-unit
(CNT)—emerging as the most significant differentiating factor. An analysis of variance (ANOVA) confirmed statisti-
cally significant differences in CNT across proficiency levels, underscoring its critical role in evaluating grammatical
ability. Fluency variables, such as articulation rate, and lexis variables, including lexical diversity, although statistically
non-significant, provided valuable insights into learners’ broader proficiency development. The results also indicated
that higher proficiency levels were associated with greater use of syntactically complex structures, highlighting the im-
portance of grammatical sophistication in second-language speech. Additionally, learners at lower proficiency levels re-
lied more on simple sentence constructions, which suggests a gradual progression in syntactic complexity as proficiency
increases. These findings emphasize the pivotal role of syntactic complexity in assessing speaking proficiency and sug-
gest that incorporating such measures into language evaluation frameworks could provide a more comprehensive and
nuanced reflection of learners’ linguistic development. This, in turn, could facilitate the design of targeted instructional
strategies and assessments that align more closely with learners’ developmental trajectories, addressing specific gaps in
their linguistic skills.
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1. Introduction

In the field of second language (L2) acquisition,
understanding how different linguistic factors contribute
to proficiency is a central area of research. Language
proficiency is a complex construct influenced by various
dimensions, such as fluency, complexity, and lexis. These
dimensions encompass a wide range of language skills,
including speech rate, sentence structure, and vocabulary
richness. While these elements are substantially explored
in written contexts, they may manifest differently in spo-
ken language, which is often more spontaneous and less
structured. The problem is that research on L2 learners’
writing abilities is far more common than studies focusing
on their speaking skills. This orientation is attributed to the
fact that analyzing spoken language presents considerable
challenges that are less prominent in the examination of
written data.

One of the primary difficulties in spoken language
analysis is the need for transcription. Unlike written text,
spoken language includes hesitations, pauses, repetitions,
and other phenomena that complicate the transcription
process. Accurately converting speech into text requires
careful attention to detail and a method that can capture
the fluid nature of speech without losing important nuanc-
es. Even as these challenges exist, studying L2 speaking
is crucial for comprehensively understanding a learner’s
overall language ability. Proficiency in speaking often re-
flects a learner’s real-time linguistic processing skills and
can reveal different aspects of language development that
might not be as apparent in written language.

For such a purpose, a particularly well-suited ap-
proach is principal component analysis (PCA) because it
allows for the reduction of a large set of variables into a
smaller number of components that explain the most vari-
ance in data. This method not only helps identify the most
significant variables contributing to proficiency differences

but also ensures that these variables are grouped based on

their shared contribution to underlying linguistic dimen-
sions, such as fluency, complexity, and lexis.

Accordingly, this study conducted PCA to extract
key variables that contribute to proficiency differences
among Korean L2 learners of English. A range of variables
related to fluency, complexity, and lexis were analyzed to
pinpoint the most significant factors that explain variances
between proficiency groups. This study also focused on
how these variables, particularly those related to syn-
tactic complexity, differ across three distinct proficiency
groups. An analysis of variance (ANOVA) was carried
out to determine whether these differences are statistically
significant, thus providing deeper insights into the factors
that best differentiate proficiency in spoken language. This
research is important because it targets the L2 speaking
domain, to which fewer studies have been devoted due to
the aforementioned challenges. It was aimed at expanding
the comprehension of how different linguistic dimensions
contribute to overall language proficiency. The research
questions that guided the investigation are as follows:

» Can PCA be used to identify the contributing var-
iables within the key dimensions of language proficiency
(fluency, complexity, lexis) that explain differences be-
tween proficiency groups?

* Do the key variables extracted through PCA
show statistically significant differences among proficien-

cy groups?

2. Literature Review

The CAF triad—complexity, accuracy, and fluency—
has been widely adopted in research on L2 acquisition as
a comprehensive framework for evaluating L2 learners’
proficiency. These dimensions have been treated as focal
issues in initial studies, but the past decade has witnessed
an increasing recognition of the importance of lexis in
assessing L2 proficiency. Scholars such as Skehan have

emphasized that lexical richness and diversity are critical
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components of language ability and should be integrated
into the CAF model "". This growing acknowledgment
has led to a surge in studies that include lexical measures
alongside complexity, accuracy, and fluency in the assess-
ment of L2 learners.

Although the CAF triad enables the extensive eval-
uation of L2 proficiency, many studies have concentrated
on a singular aspect of the triad in either the writing or
speaking context. For example, Kuiken and Vedder fo-
cused on syntactic complexity in written tasks, observing
that learners demonstrate greater accuracy and complexity
in writing than in speaking due to the absence of real-time
processing demands . Using global measures such as
clauses per T-unit, the authors found that task complex-
ity significantly affects written complexity but does not
produce similar effects in spoken activities. This contrast
underscores how different modalities—writing versus
speaking—affect the manner by which learners engage
with each CAF component. That is, writing allows for
greater complexity and accuracy than spoken language
given the immediacy and fluency demands of the latter.
These findings suggest that task type and modality should
be considered carefully in L2 proficiency assessments cov-
ering the CAF dimensions. Conversely, De Jong et al. ex-
amined fluency in spoken L2 tasks and discovered that it
is significantly influenced by task type and structure, with
structured tasks yielding smoother, more controlled speech
than open-ended tasks "', This highlights how fluency, as a
distinct CAF component, changes uniquely depending on
task demands, emphasizing the need for fluency-focused
assessments in spoken language evaluation that are sepa-
rate from complexity and accuracy considerations.

Numerous studies have also centered on complexity
in L2 writing. Norris and Ortega, for instance, conducted
a meta-analysis of how complexity, accuracy, and fluen-
cy are defined and measured across different contexts .
They found that complexity is often assessed through syn-
tactic structures and that high complexity scores correlate
with considerable proficiency. While Skehan and Foster !
inquired into the cognitive demands of real-time process-
ing in speaking, Kuiken and Vedder ' explored similar
dimensions in the context of written tasks, demonstrating

that such tasks afford learners greater opportunities to

emphasize accuracy and complexity compared with spo-
ken activities. Building on this insight, Bult¢ and Housen
investigated short-term changes in complexity during L2
writing development . Their findings indicated that with
focused instruction, learners can enhance the complexity
of their output over time, suggesting that targeted teaching
fosters complex language use in writing.

Contrastingly, studies focusing on spoken com-
plexity are relatively scarce. Among the few initiatives
is the work of Tavakoli et al., who explored the interplay
between fluency and complexity in L2 speaking tasks .
Their findings suggested that learners who speak fluently
also tend to exhibit complex language use, highlighting
the interconnectedness of these dimensions in spontaneous
speaking contexts. Similarly, De Jong et al. investigated
how fluency, accuracy, and complexity manifest in differ-
ent speaking tasks . They emphasized the importance of
task characteristics, implying that structured tasks gener-
ate different fluency profiles compared with open-ended
speaking activities. To this observation, Biber et al. added
that the real-time nature of speech production complicates
the generation of highly complex structures, making it
more challenging than writing "’

Despite recent advancements, the analysis of L2 spo-
ken data presents several inherent challenges. A primary
issue is transcription, which requires accurately capturing
not only spoken words but also the subtleties of hesita-
tions and fillers, such as “ah,” “er,” “oh,” and “um,” that
frequently occur in spontaneous speech . Unlike written
data, spoken language involves additional nuances that
must be preserved to accurately reflect a speaker’s pro-
cessing and communicative intentions. Beginner learners,
for example, often leave pauses unfilled, resulting in dis-
fluency, whereas advanced learners use fillers strategical-
ly, creating a more natural flow and making their speech
sound more native-like "',

Research has also indicated that hesitation markers,
such as pauses and fillers, serve as indicators of cognitive
processing difficulties, especially in high-demand tasks,
and reflect a speaker’s linguistic planning. Silent pauses,
although sometimes rhetorical, often reveal underlying
processing challenges, affecting fluency and influencing

perceived proficiency "'>"*!. These findings stress that the
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analysis of L2 speech data should integrate detailed tran-
scription practices to precisely capture the aforementioned
markers, as they reveal valuable information about a
speaker’s language processing and proficiency.

Lexis, as an increasingly important aspect of profi-
ciency research and as a component that encompasses both
spoken and written language, has gained considerable at-
tention in recent years. Crossley et al. analyzed lexical di-
versity and lexical sophistication in L2 speech, discovering
that high-proficiency learners tend to utilize a broad and
advanced range of vocabulary "*. The authors punctuated
the argument that lexical choices are key to demonstrating
proficiency in conversational contexts. Kyle and Crossley
also demonstrated that lexical sophistication, as measured
by the frequency and complexity of words used, serves as
a reliable indicator of proficiency in spoken contexts .
They further explored how learners of different proficien-
cy levels employ sophisticated vocabulary and noted that
high lexical sophistication in speech is often accompanied
by context-appropriate word selection and nuanced lan-
guage use. These characteristics reflect not only advanced
vocabulary knowledge but also a learner’s ability to navi-
gate complex conversational needs, suggesting that lexical
sophistication reliably distinguishes proficiency levels.

In a similar vein, Lu’s extensive study based on oral
narratives from the Spoken English Corpus of Chinese
Learners highlighted important dimensions of lexical rich-
ness in L2 speech """, The author uncovered that lexical
variation, rather than lexical sophistication or density,
has the strongest correlation with raters’ judgments of
the quality of ESL learners’ oral narratives. This suggests
that lexical variation, which refers to the range of differ-
ent words used, is a critical factor in evaluating speaking
proficiency. These findings further imply that vocabulary
instruction should prioritize increasing learners’ lexical
range over focusing on sophisticated vocabulary use. This
conclusion aligns with the broader emphasis on diversity
in lexical choice in spoken language research, reinforcing
the idea that lexical variation is a more reliable predictor
of oral proficiency than other measures of lexical richness.

Meanwhile, in the realm of written language, Read
punctuated the critical role of vocabulary richness in

evaluating L2 proficiency, noting that advanced learners

consistently exhibit substantial diversity and sophisti-
cation in their written vocabulary " Such studies have
also indicated that lexical measures are vital for assessing
proficiency, parallel to the dimensions of complexity and
fluency, particularly when analyzing written tasks where-
in learners have sufficient time to consider their lexical
choices.

In summary, the existing body of research on the
CAF triad has tremendously advanced our understanding
of L2 proficiency, yet distinct patterns exist in the focus of
studies on speaking versus writing. Fluency, complexity,
and accuracy are often examined in isolation, with fluency
predominantly explored in the context of spoken language,
while complexity tends to be the focus in written lan-
guage. While studies have addressed all three dimensions
of the CAF triad in both speaking and writing settings,
they highlighted the differing cognitive demands placed on
learners in these two modalities.

Lexical analysis, meanwhile, is becoming an in-
creasingly important aspect of proficiency research, with
evidence indicating that both lexical richness and sophis-
tication are integral to distinguishing proficiency levels in
both speaking and writing. The present study built on this
body of research by specifically focusing on L2 speaking,
aiming to fill the gap in the literature by addressing the
challenges of transcription and the treatment of fillers in
spoken data. Employing PCA to analyze fluency, com-
plexity, and lexis in L2 speech, this study sought to more
deeply illuminate how these dimensions contribute to pro-

ficiency differences across learners.

3. Methods
3.1. Participants

This study analyzed data from the Incheon Na-
tional University (INU) Multi-language Learner Corpus
(MULC), which was compiled through speaking tasks ad-
ministered to university students in South Korea. The da-
taset consisted of audio recordings from 187 students who
voluntarily participated in response to public advertise-
ments. These participants were randomly selected without

consideration for major, gender, or age. For the purposes
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of this research, two-minute English monologues, con-
ducted in a soundproof computer laboratory, were record-
ed in real-time. The participants were given a choice of
four familiar and accessible topics to speak about. Given
that most of them were freshmen who may have been in-
experienced or anxious about speaking in English, the top-
ics selected were those covering a broad range of issues,
presented in the form of the following questions:

What do you usually do in your free time (hobbies,
etc.)?

What is your favorite movie genre?

Do you believe true friendship can exist between two
genders?

Is it better to have a dog or a cat?

The sample comprised 92 males and 95 females
enrolled at a Korean university at the time of the study
and had an average age of 20.9 years. The distribution
of participants across proficiency levels, as assessed by a
native-speaking professor according to the CEFR (Table
1), was as follows: 22 students at Al proficiency and 42
at A2; 56 at B1 proficiency and 47 at B2; 18 at C1 pro-
ficiency and 2 at C2. For the analysis, the grouping was
simplified into three distinct proficiency levels: Al and A2
combined (64 recordings); Bl (56 recordings); and B2,
C1, and C2 combined (67 recordings).

Table 1. Proficiency-based group composition.

Group 1(64) Group 2 (56) Group 3 (67)
Al A2 Bl B2 Cl C2
22 42 56 47 18 2
Total 187

3.2. Dimensions of Linguistic Proficiency

3.2.1. Syntactic Complexity Measures

The L2 Syntactic Complexity Analyzer (L2SCA) was
used to evaluate the syntactic complexity indices imple-
mented throughout the study. The L2SCA, developed by
Lu, enables the automatic examination of syntactic com-
plexity in L2 production "". It calculates various syntactic
complexity metrics commonly used in language research.
These metrics help researchers understand how complex

the syntactic structures in L2 learners’ productions are,

which can indicate linguistic development and proficiency.
Lu also categorized syntactic complexity indices into five
major groups, along with the respective count of indices
within each category: production unit length (three indi-
ces), overall sentence complexity (one index), the num-
ber of subordinate clauses (four indices), the number of
coordinating clauses (three indices), and phrasal sophis-
tication (three indices) "'\, This categorization advances
the systematic assessment of the syntactic features of
L2 writing, providing a structured framework for grasp-
ing how these indices contribute to overall syntactic com-
plexity (Table 2).

Table 2. Syntactic complexity measures.

Variables Formulas

Length of production unit
Mean length of clause MLC: words/clause
Mean length of sentence MLS: words/sentence
Mean length of T-unit MLT: words/T-unit
Sentence complexity

CS: clauses/sentence
Subordination

CT: clauses/T-unit

CTT: complex T-units/T-unit
Dependent clauses per clause ~ DCC: dependent clauses/clause
Dependent clauses per T-unit DCT: dependent clauses/T-unit

Coordination

Clauses per sentence

Clauses per T-unit
Complex T-unit per T-unit

Coordinate phrases per clause
Coordinate phrases per T-unit
T-units per sentence

CPC: coordinate phrases/clause
CPT: coordinate phrases/T-unit
TS: T-units/sentence

Particular structures
Complex nominals per clause
Complex nominals per T-unit
Verb phrases per T-unit

CNC: complex nominals/clause
CNT: complex nominals/T-unit
VPT: verb phrases/T-unit

3.2.2. Lexical Complexity Measures

Lexical complexity comprises various dimensions
and can be measured through specific metrics. A widely
accepted framework identifies three main components:
lexical sophistication/rarity, lexical diversity/variabil-

"l In this study, the analysis

ity, and lexical density |
of lexical complexity was guided by a comprehensive
framework, and its various aspects were measured using
the Text Inspector, an automated lexical analysis tool. The
Text Inspector evaluates and provides detailed feedback
on texts, analyzing key dimensions of lexical complexity,
including lexical diversity, sophistication, and density "*.
Lexical sophistication was evaluated using the Ac-

ademic Word List and Beyond-2000 scores based on the
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British National Corpus (BNC) . Researchers often
use frequency-based metrics to compare lexical data in

1 wherein the

L2 production against language corpora
use of low-frequency vocabulary indicates progress in L2
production development **. Lexical diversity reflects the
range of vocabulary in a text, measured through metrics
such as MTLD and Vocd-D *' (Table 3). Finally, lexical
density, defined as the proportion of content words in a
text ", was determined using a manual process involving

POS tagging and review to ensure accuracy.

Table 3. Lexical complexity measures.

Variables  Definitions
A mathematical transformation of the
standard type—token ratio (TTR), which
VOCD reduces the intervening impacts of text
o length and indicates the degree of word
Diversity repetition in a text
The average length of sequential word
MTLD strings in a text that maintain a given
TTR value
Verbal E./S. Verbal-word ratio
Density
Noun E./S.  Noun-word ratio
Sophisti-  Beyond The Beyond-2000 values calculated by
cation BNC (2K)  subtracting K1 and K2 ratios from 100%

3.2.3. Fluency Measures

Fluency in language production is a multifaceted
construct that can be decomposed into several key fac-
tors: speed, composite measures, breakdown, and repair
[3:2425:26 “Speed refers to the rate at which a speaker pro-
duces speech, often quantified in words per minute. A high
speech rate typically correlates with exceptional fluency,
pointing to a speaker’s capacity to produce language rapid-
ly without excessive pauses. A composite measure encom-
passes various aspects of fluent speech, including speech
rate, the frequency of filler pauses (e.g., “um,” “uh”), and
the overall smoothness of delivery, thereby providing a ho-
listic view of fluency. Breakdown signifies interruptions in
speech flow, such as hesitations or repetitions, which can
disrupt the natural cadence of conversation and suggest
low fluency levels. Finally, repair involves the strategies

that speakers employ to correct errors or reformulate their

statements, highlighting their proficiency in managing

communication in real time. The method used to measure

these factors in this work is described as follows 7"

» Speed: Articulation rate, calculated as the total num-
ber of syllables divided by the total phonation time
(excluding pauses) and multiplied by 60

» Composite measure: Speech rate (pruned), calculated
as the total number of syllables divided by the total
performance time (including pauses) and multiplied
by 60

* Breakdown: Length of pauses per 60 seconds

* Repair: Frequency of all repairs per 60 seconds

3.3. Statistical Analyses

PCA and ANOVA were chosen as the methods for
analyzing the data due to their complementary strengths in
examining L2 speaking proficiency. PCA was performed
to reduce the dimensionality of the data, allowing for the
identification of underlying patterns and relationships
among the various variables related to fluency, complexity,
and lexis. By enabling the extraction of key components,
the PCA facilitated a clearer understanding of how these
dimensions interact and contribute to overall proficiency.
Subsequently, ANOVA was applied to evaluate whether
significant differences exist among the defined proficiency
groups. This statistical approach allowed for the assess-
ment of the impact of the identified components on pro-
ficiency levels, thus clarifying the relative importance of

each dimension in L2 speaking performance.

4. Results
4.1. Principal Component Analysis

As previously stated, PCA was employed to reduce
the data to a smaller number of principal axes when mul-
tiple independent variables exhibited correlations, thereby
uncovering patterns among the variables. PCA was used
for the following reasons: First, the variables related to
fluency, complexity, and lexis have different ranges and
units, which may potentially be correlated with one anoth-
er. Analyzing these variables in their original form could

make it difficult to clearly identify the individual effects of
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each variable. Therefore, PCA was adopted to summarize
the variables, allowing for the identification of significant
variance patterns and increasing the efficiency of the anal-
ysis.

Second, PCA enables the extraction of principal
components that reflect correlations among variables while
facilitating a better exploration of differences between
proficiency groups. The derived principal components
contribute to a clearer explanation of group differences
and can serve as a foundational resource for additional sta-

tistical analyses of differences among proficiency levels.
4.1.1. Normalization

The variables used in this study consisted of diverse
measures, such as fluency, complexity, and lexis, which
have different units. Due to the varying ranges and units of
these variables, a normalization process was necessary be-
fore conducting the PCA. If the scale differences between
variables are unaddressed, the values of specific variables
may appear disproportionately large, potentially skewing
PCA results.

The normalization performed in this work involved
the standardization of all the variables to have a mean of
0 and a standard deviation of 1. This process ensured that
all the variables were on the same scale, allowing for a fair
comparison of variables with different units in the PCA.
The normalization was performed using the Standard Scal-

er and the equation below:

Z=(X-wlo (1)

where Z represents the standardized value, X denotes
the original value, p refers to the mean of the variable, and
o is the standard deviation of the variable. The PCA was
then conducted, allowing for an equitable assessment of
the contributions among variables and their effects on each

principal component.
4.1.2. Principal Component Analysis

Table 4 summarizes the results of the PCA. The

first principal component (PC1) accounted for 31.6% of
the variance in proficiency levels, with the complexity
variables (DCT, CT, VPT, etc.) identified as the primary
contributing factors. The second principal component
(PC2) explained 14.9% of the variance, with contributions
from both complexity and lexis variables (MLC, VOCD,
sophistication, etc.). The third principal component (PC3)
accounted for 12.7% of the variance, with key contributing
variables being those related to lexis and fluency (break-

down, repair).

Table 4. Summary of PCA results.

Principal Variance Ex- Key Contributing Factors

Component  plained (%) (Top 5)

PCl 31.6% DCT, CT, VPT, CS, CNT

PC2 14.9% MLC, VOCD, sophistication,
TS, speed

PC3 12.7% VPT, MTLD, CS, breakdown,
repair

The visual representation of the PCA results in Figure
1 allowed us to infer the explanatory power of the princi-
pal components on the basis of their distribution patterns.
Although the figure does not explicitly provide eigenval-
ues or percentage variances explained, we could still draw
some insights from the clustering and distribution of the
data points. A wider range of distribution of points along
the PC1 axis (the horizontal axis) compared with those ap-
pearing along the PC2 axis (the vertical axis) suggests that
PC1 captured more variability in the data. This means that
the differences among the groups were more pronounced
in relation to PC1 than to PC2.

In this case, considerable dispersion along the PC1
axis in Groups | (purple in Figure 1) and 3 (yellow in
Figure 1), while a tight distribution along the PC2 axis
implies that PC1 accounted for a large proportion of the
variance within the data. Therefore, even though the figure
does not quantitatively indicate the variances explained,
the visual spread reflects an initial qualitative assessment
of the components’ effectiveness in capturing the data’s

structure.
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2D PCA: Principal Component 1 vs Principal Component 2
X

12

10

Principal Component 2
F-9

Group 3 (4-5)

Group 2 (3)

6 3 10 Group 1-2

Principal Component 1

Figure 1. Principal component 1 vs. principal component 2 with group clustering.

Table 5 presents the variables that contributed most
significantly to PC1. The complexity variables DCT and
CT each exhibited a loading score of 0.34, indicating their
cruciality in explaining the variance captured by PC1.
VPT and CS also showed considerable influence on PC1,
with their respective loading scores being 0.33 and 0.32.
This pattern of results suggests that PC1 was predominant-
ly characterized by complexity-related variables, which
significantly contributed to the overall data variance.
Collectively, these findings indicate that PC1 reflected the
essentiality of complexity in understanding the underlying

structure of the data.

4.2. Assessing Proficiency Differences by
Grouping

Only PC1 served as the focal element because, first,
a MANOVA analysis that covered PC1, PC2, and PC3
showed a statistically significant difference only in Roy’s
largest root (0.0528, p = 0.0252), whereas other criteria—
specifically Wilks’ lambda (0.9439, p = 0.1069), Pillai’s
trace (0.0564, p = 0.1082), and Hotelling-Lawley’s trace
(0.0591, p = 0.1063)—did not yield significant results.
Second, PC1 explained 31.6% of the data variance, there-

by justifying the decision to focus solely on this compo-
nent in exploring the group differences.

Subsequently, ANOVA was conducted to scrutinize
the differences among the proficiency groups (1-2, 3, 4-5)
based on the PC1 factors (DCT, CT, VPT, CS, CNT) de-
rived from the PCA. ANOVA was performed given that
PC1 explained the largest proportion of the variance in
the data, and it was deemed likely that the key variables
contributing to this principal component would influence
the differences among the groups. Additionally, it was nec-
essary to statistically verify whether the characteristics of
each proficiency group manifested differently in the vari-
ables contributing to the principal component (DCT, CT,
VPT, CS, CNT).

Table 5. Summary of ANOVA results.

Variables F-Statistic p-Value
DCT 2.88 0.059
CT 2.35 0.099
VPT 2.76 0.066
CS 2.25 0.109
CNT 4.16 0.017

Table 5 presents the ANOVA results, which pointed
to a statistically significant only in CNT (p = .017). This
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variable was a crucial factor for explaining the differences
among the proficiency groups, as it distinctly differentiat-
ed between the participants with high and low proficiency
levels. The finding suggests that CNT reflected the char-
acteristics of the learners who exhibited varying levels of
proficiency. Conversely, the lack of significant differences
in DCT, CT, VPT, and CS indicates that these variables
did not contribute to the distinction in proficiency levels
among the groups.

The findings also imply that the proficiency groups
reflected CNT-related characteristics at a multivariate lev-
el. This may mean that certain complexity-related aspects
captured by CNT are more pronounced in high-proficiency
learners, whereas the other variables do not provide signif-

icant distinctions among groups.

5. Discussion

This study investigated the role of key variables
within the CAF triad in distinguishing the proficiency
levels of Korean learners of English. The analysis focused
on syntactic complexity, particularly CNT, as it emerged
as the most impactful variable in the differentiation. The
emphasis on syntactic complexity aligns with the findings
of Norris and Ortega ', who highlighted that syntactic
measures are essential in assessing language development,
particularly in relation to productive skills such as writing.
The current research built upon that insight by demon-
strating that syntactic complexity can serve as a critical
differentiator of spoken language proficiency—a context
where real-time processing challenges render sophisticated
syntax an indicator of advanced language ability .

This study likewise found that CNT was signifi-
cantly effective in distinguishing among the proficiency
groups, reinforcing the importance of syntactic com-
plexity in L2 assessment. Previous research by Ortega
) supports the idea that clause-based syntactic meas-
ures are associated with high proficiency, and the pres-
ent study’s findings add depth to this observation by
confirming that such complexity is feasible and mean-
ingful even under real-time constraints. This also aligns
with Kuiken and Vedder’s argument that syntactic com-

plexity provides more consistent insights into proficiency

than measures such as fluency or lexis, especially with
respect to spontaneous spoken tasks 1.

Although CNT was identified as a statistically sig-
nificant measure, the other variables, including DCT, CT,
VPT, and CS, added value to understanding overall profi-
ciency distinctions even though they did not reach statis-
tical significance. This nuanced finding supports Ortega’s
observation that the utility of specific complexity measures
can shift based on task demands and modality, implying
that a multifaceted approach to L2 assessment is beneficial
™1 Lu similarly found that syntactic measures, such as
clause length and subordination, correlate with proficiency
in oral narration among Chinese learners, underscoring
that multiple aspects of complexity can indicate proficien-
cy beyond a single measure "’

By centering the analysis on PC1, which captured the
largest proportion of the variance in the data, this study
foregrounded the value of a targeted principal component
approach in L2 proficiency assessment. Ortega advocated
for the selective use of complexity measures that capture
core proficiency aspects across different tasks “”. This
focused approach aligns with the findings of Kuiken and
Vedder, who contended that syntactic complexity is a
stable and reliable indicator of proficiency, particularly in
spontaneous speech contexts ). As proficiency levels in
spoken language may be assessed with greater nuance by
considering multiple syntactic measures, the present study
supports the further exploration of targeted complexity in-
dicators to improve accuracy in L2 assessment and deepen

our understanding of language development.

6. Conclusions

The primary aims of this study were to examine
differences in L2 proficiency among three distinct groups
of learners by identifying key variables within the CAF
dimensions of fluency, complexity, and lexis and to deter-
mine whether these variables show statistically significant
distinctions across proficiency levels. To these ends, two
research questions were pursued: Can PCA be used to
identify the contributing variables within the key dimen-
sions of language proficiency that explain differences be-

tween proficiency groups? Do the key variables extracted
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through PCA show statistically significant differences
among proficiency groups? Spoken language samples
were collected from learners who were classified into three
CEFR-based proficiency groups, after which the data were
processed through PCA to reduce the variable set while
capturing the most variance.

The PCA results indicated that PC1, which explained
the largest proportion of the variance in the data (31.6%),
was the most relevant for distinguishing between profi-
ciency levels. ANOVA tests on PC1 revealed that the pro-
ficiency groups exhibited statistically significant differenc-
es in CNT, representing syntactic complexity (p = 0.017).
This result underscores the role of syntactic complexity,
specifically CNT, as a reliable measure for differentiating
proficiency, with high-proficiency learners demonstrating
advanced syntactic structures. The other variables within
the CAF dimensions, although statistically non-signifi-
cant, contributed additional insights into the proficiency
variations, supporting the multidimensional nature of L2
assessment.

This study confirmed that PCA effectively identifies
key variables within the CAF framework, with syntactic
complexity (CNT) as the primary distinguishing variable.
The statistically significant differences in CNT across the
proficiency groups emphasize the importance of including
syntactic complexity measures in L2 proficiency assess-
ments, particularly in spoken language contexts, to more
accurately reflect learners’ language development and

competence.
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