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This study investigates the relative prosodic cue weighting (intensity, pitch, pause,
lengthening) in resolving English relative clause (RC) attachment ambiguity by English
native speakers and Chinese EFL learners. A two-alternative forced-choice experiment,
combined with a d' analysis to ensure a bias-free measure of perceptual sensitivity, revealed
qualitatively different cue-weighting strategies. Native English speakers demonstrated a
flexible and sequential strategy, prioritising pitch accent as a decisive feature. In contrast,
Chinese EFL learners showed a strong reliance on pause; their accuracy was highest in
"pauses alone" conditions, while other prosodic features served as distractors. The two
groups also showed opposing biases in standard syntactic analysis (native: low attachment;
learners: high attachment). These results provide strong evidence for inappropriate
intonation transfer from the native language, with learners inappropriately transferring the
functional roles of Chinese tone to English. This study highlights why we need to start
teaching the syntactic side of prosody more explicitly in L2 classrooms.
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language acquisition

RC attachment ambiguity, for example, in the sentence "Someone shot the servant of the actress who
was on the balcony," creates difficulties for sentence processing. Resolving such ambiguities often
relies on prosodic cues, the weighting of which varies from language to language [1,2]. Previous
studies [3,4] show that when Chinese learners acquire English as a foreign language, they use
prosodic cues to mark boundaries and prominence in English, but the relative importance of
different cues has not been sufficiently investigated. Given the limited attention paid to prosody in
English language teaching in China [5], it is important to understand the mechanism of prosodic
transfer. This study investigates how native English speakers and Chinese EFL learners weigh four
different prosodic cues to resolve RC ambiguity in English.



2. Literature review
2.1. The Garden Path Model and relative clause attachment

The Garden Path Model [6] is a classic starting point here; it views parsing as a modular, sequential
process designed to keep our cognitive load manageable. A central part of this theory is the Late
Closure principle [7], which basically argues that we have a universal tendency to attach new
information to the most recently processed phrase. In the context of Relative Clauses (RCs), this
points toward a "low-attachment" bias. Take the sentence "the daughter of the officer who had the
accident" [8] as an example—Late Closure would predict that the officer (NP2) was the one in the
accident. However, this "universal" rule doesn't always hold up. A vast body of cross-linguistic
research [9] shows that attachment preferences actually vary significantly, which really complicates
the idea that RC attachment is governed by syntax alone.

2.2. The syntax-phonology interface

This widespread variation across languages really puts the spotlight on the syntax-phonology
interface. It turns out that prosody isn't just an extra; it's a heavy hitter in how we resolve ambiguity
[10]. According to frameworks like the Competition Model [11], we're constantly using prosodic
cues to steer our parsing decisions. These cues generally fall into two buckets: boundary markers—
things like pauses or that slight lengthening before a break—and prominence markers, which are all
about pitch and volume [1,12]. We know from previous work [13] that these boundaries shape how
we read RCs, while pitch helps us track who or what is being talked about. But the real kicker is that
not everyone uses these tools the same way [14]. For instance, Baek [1] noticed that while native
English speakers are all about pitch, Korean learners are almost entirely fixated on pauses. ERP data
[15] backs this up, showing that Mandarin learners don't process English pitch accents the way
natives do, which strongly suggests that our first language really dictates how we weight these
prosodic cues.

2.3. Prosodic transfer in L2 relative-clause ambiguity resolution

To make sense of these differences, we have to look at L1 prosodic transfer. It's a classic problem:
English is a head-prominence language that uses pitch accents to mark phrases and clear up
ambiguity [16]. Mandarin, however, is different—it uses pitch for lexical tones and relies much
more on boundary markers for phrasing [4]. The L1 Transfer Hypothesis [17] basically says that we
tend to drag our native prosodic habits into any new language we learn, which gets messy when the
two languages don't use the same "tools." While we've seen this play out in German-English
bilinguals [2], we're still largely in the dark about how Chinese EFL learners specifically handle the
prosody of English RCs [3]. This study addresses this gap by asking:

1.What are the default RC attachment preferences for English native speakers and Chinese EFL
learners?

2.How do these two groups weight different prosodic cues (pitch, pause, lengthening, intensity)
in resolving ambiguity?

3.How do Mandarin prosodic features transfer to English disambiguation strategies?

This study contributes to testing whether theories like the L1 Transfer Hypothesis [17] and L2
Intonation Learning Theory [19] actually hold water in the Mandarin-English context. More than



just a theoretical exercise, this research aims to provide some hard, data-driven evidence that could
finally help teachers develop better ways to teach English intonation or prosody.

3. Methodology

This behavioral experiment examined how four prosodic cues influence RC attachment decisions for
English native speakers and Mandarin-L1 EFL learners.

3.1. Participants

Fourteen junior English majors from Qingdao, China (6 male; M age = 21, SD = 1.08) and 12
native American English speakers (7 male; M_age = 24, SD = 2.93) participated.

3.2. Materials

We adapted ten NP1+NP2+RC sentences from the work of Cuetos and Mitchell [8] as our core
materials. These were recorded by a male native English speaker in both high- and low-attachment
versions. These original, natural recordings—featuring a full range of pitch, intensity, pauses, and
lengthening—served as the "All Cues" condition. From this base, we used Praat [20] to generate five
more experimental sets. We created a baseline "No Cues" condition by systematically stripping away
all four prosodic markers. Then, to test the cues in isolation, we crafted four "single-feature"
conditions: Pause-only, Lengthening-only, Pitch-only (using the PSOLA method), and Intensity-
only. In these versions, only the target cue was left intact while the others were neutralized. This
neutralization was a meticulous process: we flattened pitch contours, cut out silent intervals,
shortened nouns to a standard length, and balanced the intensity across both NPs.

3.3. Procedure

We ran the experiment as a two-alternative forced-choice (2AFC) task on the Jinshuju online survey
platform [21]. The process was straightforward: participants would listen to a stimulus—such as the
sentence about the journalist interviewing "the daughter of the officer who had the accident"—and
then immediately answer a question "Who had the accident?". They had to choose between two
clear options: "the daughter" or "the officer." To avoid response patterns, we took the 60 target
stimuli and pseudo-randomly mixed them with 20 unambiguous filler items. We split these across
four experimental lists, so each participant only had to complete one list. Usually, they were able to
finish the whole session within ten minutes.

4. Data analysis and results

For the statistical side of things, we used R with the Ime4, ImerTest, and emmeans packages [22-24].
Figure 1 gives a clear breakdown of how both groups performed across the various prosodic
conditions. What's immediately striking is the divide: while native English speakers are much more
accurate with low-attachment readings, the Chinese EFL group shows almost the exact opposite.
These learners seem to have a natural lean toward high-attachment interpretations. Furthermore, the
data also shows that the learners haven't quite reached the same overall accuracy levels as the native
speakers in terms of most conditions.
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Figure 1. Accuracy rate of responses (%) per prosodic condition
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Table 1. Results from the generalized linear mixed-effects model predicting response accuracy (%)

p SE z p(>12))
(Intercept) -0.633 0.313 -2.022 0.743
Language -0.125 0.313 -0.400 0.689
Attachment 0.280 0.127 2212 0.027 *
All Cues condition 1.555 0.458 3.398 0.000 *EE
Intensity condition 1.014 0.406 2.495 0.012 *
Lengthening condition 1.070 0.414 2.586 0.009 **
Pause condition 1.585 0.442 3.587 0.000 ok
Pitch condition 0.902 0.413 2.184 0.029 *
Language:Attachment -0.680 0.127 -5.349 0.000 Hokk

Language, Attachment, and Prosodic Condition were used as predictors, with the No Cue condition as the baseline. Significance
codes: p <0.05, *p <0.01, **p <0.001.

When we ran a GLMM on the trial-level accuracy, two things really stood out: a general
advantage for low-attachment and, more importantly, a major interaction between language group
and attachment type (see Table 1). This basically confirms the "flip" we saw earlier—native
speakers lean toward low attachment, while the learners are pulled toward high attachment.
Unsurprisingly, having some prosodic cues was always better than having none at all.

But we didn't just want to look at accuracy; we needed to filter out any simple response bias. So,
we turned to d-prime (d') analysis [25]. The LMM results on d' scores (Table 2) highlighted a
significant language-by-condition interaction, particularly when it came to Pitch and All Cues. It's
clear that native speakers get a much bigger boost from pitch than the learners do.

Table 2. Results from the linear mixed-effects model predicting perceptual sensitivity (d' scores) from Language and Prosodic Condition

B SE t p(>[z)
(Intercept) -0.363 0.158 -2.306 0.622
Language -0.057 0.158 -0.367 0.714
All cues condition 0.775 0.212 3.655 0.000 HorE
Intensity condition 0.599 0.212 2.825 0.005 *x
Lengthening condition 0.535 0.212 2.525 0.012 *
Pause condition 0.811 0.212 3.830 0.000 ok
Pitch condition 0.440 0.212 2.080 0.039 *
Language: All Cues condition -0.657 0.212 -3.102 0.002 Hk

Language: Intensity condition -0.012 0.212 -0.058 0.954




Table 2. (continued)

Language: Lengthening condition 0.051 0.212 0.242 0.809
Language: Pause condition 0.335 0.212 1.579 0.117
Language: Pitch condition -0.436 0.212 -2.059 0.042 *

Post-hoc pairwise comparisons on d' scores within each group revealed distinct cue-weighting
hierarchies. For the native speakers, pitch yields the greatest advantage; their performance with pitch
alone was statistically the same as when they had all cues available, and far better than the baseline.
Other cues like intensity or pauses helped, but they weren't the main drivers. The Chinese learners,
however, had a completely different pattern. For them, the pause was the only cue that truly
mattered. In fact—and this is interesting—they performed better with pauses alone than with the full
cue set. It seems that adding pitch, intensity, or lengthening actually acted as a distraction, or
"noise," for them. In those other conditions, their accuracy didn't even budge from the baseline,
suggesting they were relying almost exclusively on the pause.

5. Discussion
5.1. Attachment preference in each language group

Our findings point to a clear split in how these two groups default to different parsing strategies. For
the native English speakers, the preference for low attachment was exactly what we'd expect—it
mirrors the Late Closure principle [7] and fits right in with what's been reported in the literature
[1,26]. On the other hand, the Chinese EFL learners went the other way. Their tendency toward high
attachment echoes previous studies like Dai [27]. This isn't just a random choice; it likely speaks to
the influence of their L1 syntactic background or perhaps the unique way they've navigated their L2
learning journey [26].

5.2. Group differences in prosodic cue weighting

The real "story" of the data, however, lies in how these groups weigh different prosodic cues. Native
English speakers seem to have a very adaptable hierarchy. For them, pitch is the heavy lifter; it's so
effective that they can almost rely on it alone to understand the syntax, which makes sense given
that English is a head-prominence language [16].

The Chinese learners, by contrast, seem stuck on pauses. Their reliance on this single cue is so
rigid that adding more information—Ilike pitch or intensity—actually made their performance worse.
This is a fascinating bit of interference. If we look at this through the lens of the Cognitive Load
Hypothesis [28], it suggests that trying to process multiple, unfamiliar L2 prosodic dimensions
simply overloads their working memory. A pause, being a very salient and "one-dimensional"
marker, is much easier for them to grab onto, especially since it aligns with how Mandarin handles
phrasing [29]. It's a perfect example of what LILt [19] predicts: when L2 features drift too far from
the L1 "map," they become incredibly hard to master.

5.3. The effect of L1 prosodic transfer

All of this provides a strong case for what I'd call "maladaptive" L1 transfer. In Mandarin, pitch is
busy doing lexical work (tone), so it's not really available to signal phrasal boundaries; that job falls
to pauses [30]. It seems learners are dragging this functional mapping directly into English. They
treat the most crucial English intonation cues as mere background noise while over-relying on



pauses to do all the structural heavy lifting. This "misapplication" of L1 habits explains not just why
their strategy is so different, but also why they struggle so much more than native speakers when the
prosodic signals get complex.

6. Conclusion and implications

Ultimately, this study underscores a fundamental difference in processing: native speakers lean on
pitch, while Chinese learners are stuck on pauses. This reliance on pauses is a direct carryover from
Mandarin, and it often acts as a barrier to picking up the more subtle pitch cues in English. These
findings send a clear message to educators: it's time to look beyond vocabulary and individual
sounds. If we want learners to truly master English, we need to explicitly teach the structural
functions of intonation. With the right kind of perceptual training, we can help them overcome these
native-language biases and move toward a more native-like understanding of English syntax.
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