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Abstract - As Chinese culture globalizes, cross-cultural communication between Chinese students and English speakers has
grown increasingly vital. However, the mechanisms underlying emotional encoding and decoding among Chinese L2
learners—particularly college students—in such interactions remain underexplored. Guided by the Auto-segmental Metrical
(AM) model, this study investigates how language proficiency, gender, and emotion types influence Chinese English learners’
ability to perceive emotional prosody. Behavioral experimentation was conducted using E-Prime to measure perceptual
accuracy, SPSS for two-way ANOVA, and Praat to analyze acoustic features of four target emotions. Three core research
questions were addressed: 1) Does language proficiency affect perceptual performance? 2) Does gender impact recognition
outcomes? 3) Do emotion types influence perceptual accuracy? Key findings reveal that: 1) Learners with higher CET-4
scores demonstrated marginally higher accuracy, though the difference was not statistically significant; 2) Gender exerted
no notable effect on perception; 3) Neutral emotion was the easiest to distinguish, followed by sadness, with fear proving
the most challenging. Neutrality vs. sadness and fear vs. sadness emerged as the most confusing pairs, with learners showing

weak differentiation between these categories—potentially attributed to L1 prosodic transfer. This study contributes to the

field of emotional prosody research and offers practical implications for L2 English teaching.

Keywords - Chinese L2 learners, Emotional prosody perception, Gender, Language proficiency, Types of emotions.

1. Introduction

English is essential for Chinese students, yet they often
struggle to communicate effectively with native speakers,
partly due to insufficient education in emotional prosody.
While global research on emotional prosody is extensive,
most focus on production rather than perception (Larrouy-
Maestri et al., 2024), and few target second language (L2)
contexts. Existing work mainly centers on first languages
(L1) like English and Chinese, which leaves a gap in
understanding how Chinese learners perceive English
emotional prosody.

This study addresses this gap by identifying which
English emotional prosodies challenge Chinese L2 learners
most and exploring links between this ability and L2
proficiency, with findings intended to inform L2 English
teaching.

Emotional prosody is critical for emotional
communication: it enhances utterance comprehension,
accelerates discourse  processing, and  avoids
miscommunication (Li, 2021; Lin & Wang, 2016). For
Chinese learners, accurately perceiving English emotional
prosody is vital for cross-cultural interaction, yet this skill is
rarely taught in traditional English classes. This study uses
behavioral experimentation, acoustic analysis, and
statistical analysis. It is theoretically grounded in the Auto-
segmental Metrical (AM) model— the most authoritative

framework for describing intonation across languages,
which links prosodic phonology to measurable acoustic
parameters (Arvaniti, 2022; Mennen, 2015).

Chinese learners face unique challenges in perceiving
English emotional prosody due to cross-linguistic
differences: Chinese is a tonal language, where pitch
primarily serves to distinguish lexical meaning, whereas
English uses pitch dynamically to signal emotion (Ross et
al., 1986). This divergence often leads to misperception—
for example, interpreting rising English intonation as a
question rather than an expression of surprise.

Additionally, L2 proficiency (with proficient learners
typically outperforming their peers in prosodic tasks; Zhang
& Chen, 2023; Ji et al., 2018) and gender (linked to
emotional processing; Neuhaus et al., 2024; Tripp &
Munson, 2022) may influence perceptual outcomes, but
their specific roles in L2 prosody perception remain
underexplored.

To address these gaps, this study compares high- and
low-proficiency Chinese L2 learners to answer three
research questions: (1) Does L2 proficiency affect the
recognition of English emotional prosody? (2) Does gender
influence perceptual accuracy? (3) Which emotions are
most confusing for Chinese L2 learners?
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2. Literature Review

This study draws on two primary theoretical
frameworks: the Auto-segmental Metrical model and
theories of emotion. Complementary literature on emotional
prosody encoding/decoding, L2 proficiency, and gender is
also reviewed to contextualize the research.

2.1. The Auto-segmental Metrical Model

The Auto-segmental-Metrical (AM) model of
intonational phonology has evolved over four decades,
rooted in empirical evidence from speech production and
perception (Arvaniti, 2022). Its foundational tenets originate
from Janet Pierrehumbert’s dissertation, with subsequent
refinements based on experimental research across
numerous languages (Arvaniti, 2022). A key contribution of
the AM model is its distinction between intonation (a
phonological construct) and its phonetic realization,
granting flexibility to adapt to the descriptive needs of
prosodically diverse languages (Arvaniti, 2022).

At its core, the AM model posits that intonation is
phonologically represented as a sequence of low (L) and
high (H) tones—abstract units defined relative to a speaker’s
vocal range and other tones in the same contour (Mennen,
2015). Intonation is composed of three pitch events: pitch
accents, phrase accents, and boundary tones. Seven pitch
accents, like H*, L*+H-, two phrase accents, H-, L-, and two
boundary tones, H%, L%, combine to form distinct
intonational patterns (Arvaniti, 2022). The “nuclear accent”,
which is the most prominent pitch accent, carries primary
linguistic significance, with local phonetic events driving
meaning, rather than pitch curves between events (Ji et al.,
2018). This linear tonal structure enables cross-linguistic
intonation comparison, making the AM model ideal for
analyzing L2 prosody perception (Mennen, 2015).

2.2. Emotional Model

Scholars have proposed two dominant frameworks for
describing emotions: discrete (basic) and dimensional
models (Silva & Barbosa, 2017). The discrete model,
tracing its roots to Darwin and expanded by Ekman (1973),
posits a set of evolutionarily derived basic emotions, such as
joy, sadness, and fear, that are universally recognized
through distinct expressions (Ekman, 1992; Tomkins,
2014). Griffiths (2007) further refined this model by
introducing the concept of “emotional programming,”
suggesting that basic emotions are triggered by specific
conditions and manifested through coordinated responses.
Ekman’s (1992) six basic emotions, joy, sadness, fear,
disgust, anger, and surprise, remain the most widely adopted
classification in prosody research (Banse & Scherer, 1986).

In contrast, the dimensional model conceptualizes
emotions as continuous constructs defined by underlying
dimensions, most notably activation, a kind of emotion that
is arousal, from calm to agitated, and valence, which is
pleasantness, from positive to negative. (Fontaine, 2009;
Smith & Ellsworth, 1985). Additional dimensions include
dominance, involvement, fairness, and motivation. (Silva &
Barbosa, 2017). While dominance was once a focus of
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research, it has been largely replaced by activation in
prosody studies due to inconsistent recognition rates (Silva
& Barbosa, 2017). These two models are not mutually
exclusive: basic emotions can be mapped onto dimensional
scales. For example, joy is equal to positive valence plus
high activation, whereas sadness is equal to negative
valence plus low activation. (Smith & Ellsworth, 1985).

This study hypothesizes that each basic emotion is
associated with distinct perceptual judgments across
emotional dimensions, and that ratings for discrete emotions
and dimensions correlate with acoustic parameters extracted
from speech stimuli.

2.3. The Studies of Emotional Prosody

Research on emotional prosody falls into two broad
categories: encoding acoustic features of emotional speech
and decoding the perception of emotion from speech.
(Larrouy-Maestri et al., 2024). Encoding studies focus on
measuring acoustic parameters, such as fundamental
frequency (F0), intensity, duration, and spectral
characteristics that distinguish emotional expressions
(Banse & Scherer, 1996; Williams & Stevens, 1972). For
example, Zhang and Chen (2023) found that happiness is
characterized by higher pitch, shorter duration, and greater
loudness compared to sadness. While some acoustic patterns,
like FO variability for anger, are universal, inconsistencies
persist across languages and studies, often due to reliance on
sentence-level analyses that overlook lexical interference
(Scherer, 1986; Ma & Wang, 2017).

Decoding studies investigate whether listeners can
recognize intended emotions from speech samples, with a
focus on cross-linguistic universality (Li, 2021).
Gussenhoven and Chen (2000) demonstrated partial
universality. Chinese, Dutch, and Hungarian listeners all
associated higher pitch accents and boundary tones with
interrogative sentences. However, Grabe et al. (2003) found
that L1 background influences intonation perception, with
British, Spanish, and Chinese listeners differing in their
classification of rising and falling contours. Ortega-Llebaria
and Colantoni (2014) further showed that form-meaning
pairing affects perception: Spanish and Chinese learners
performed as well as native English speakers in meaning-
free tasks but struggled when semantic context was
included. For Chinese, a tonal language, emotional prosody
perception is complicated by the dual function of pitch
(lexical vs. emotional; Ross et al., 1986). Wang and Li
(2003) noted that Chinese emotional prosody relies on both
FO changes (e.g., for happiness) and acoustic features (e.g.,
for sadness and fear), while Li (2006) found that emotional
intonation shifts sentence stress to the final position. Liu
(2009) added that Chinese emotional intonations are
predominantly falling, shaped by pitch range, sentence
stress, and syllable length.

2.4 The Studies on the Language Proficiency of Learners

Few studies have explored the link between L2
proficiency and emotional prosody perception, and existing
findings are conflicting (Li, 2021). Altro (2013) and Zhu
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(2013) reported that learners with more L2 experience
outperformed those with less, while Paone and Frontera
(2019) found that Russian L2 learners of Italian performed
as well as native Italians in emotional prosody perception—
supporting the “in-group effect” for geographically distant
languages. In contrast, Bhatara et al. (2016) observed that
high-proficiency French learners of English had lower
accuracy in recognizing positive emotions, suggesting that
advanced L2 ability may sometimes interfere with prosodic
perception.

Methodological differences may explain these
inconsistencies. Ji et al. (2018) grouped learners by CET-
4/CET-6 scores and found that Chinese learners’ perception
of English boundary tones was comparable to native
speakers, but they struggled with pitch accents ,
particularly focus-related distinctions. Zhang and Chen
(2023) noted that high-proficiency learners are better at
inhibiting irrelevant semantic information during prosodic
processing, while low-proficiency learners rely more on L1
prosodic patterns. Chen (2008) and Wang and Liu (2021)
further demonstrated that L1 transfer negatively impacts L2
prosodic production, with low-proficiency learners
exhibiting greater difficulties in stress and tone perception.

2.5. The Studies on the Gender of Learners

Gender-related research in emotional prosody focuses
on two aspects. The first is the gender of the speaker,
acoustic differences in emotional speech, and the gender of
the listener, which is a perceptual bias. Neuhaus et al. (2024)
identified fundamental frequency (FO0) and vocal tract length
as key determinants of speaker gender perception: higher FO
and shorter vocal tract length increase the likelihood of
female classification. Tripp and Munson (2022) expanded
this, noting that males typically have lower FO0, longer vocal
tracts, and narrower vowel space, while females exhibit
higher FO, shorter vocal tracts, and more dispersed vowels.
Suprasegmental features, such as intonation, speech rate,
and pauses, also differ between genders and influence
perception (Tripp & Munson, 2022).

For listeners, gender differences in emotional prosody
perception are less consistent. Some studies report that
females are more accurate in recognizing emotions (Li,
2009), while others find no significant effects (Wang &
Ding, 2012). This inconsistency may stem from variations
in stimuli, task design, or cultural context—gaps that the
current study aims to address.

3. Method

On the basis of the literature review, this part mainly
describes the research questions, participants, stimuli, and
procedure of the experiments in this paper. It is divided into
four parts: the first part is about research questions; the
second is about the participants; the third is about the
stimuli; and the last is about the procedure.

3.1. Research Questions
This paper tries to answer three questions: first, does
language proficiency influence the results of perception?
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Second, does gender influence the perception? Third, do the
types of emotion influence the results of perception? The
following text will answer them one by one.

3.2. Participants

Two groups of participants, 60 students in total,
participated in the experiment. In order to complete the goal,
60 Chinese L2 learners of English with different level
(measured by their Cet-4 scores) were recruited to
investigate the influence of language proficiency and gender
upon the capability of emotional perception. One hundred
students were randomly investigated with their Cet4 scores,
and then we chose the last thirty students in the 50 people
below the median score (with the highest point being 474
and the lowest 314) as the unskilled group. Also, we chose
the first 30 students from the other 50 people (with the
highest score of 610 and the lowest 487) as the skilled group.
The first group of participants (Group A) consists of 30
college students (fifteen females and fifteen males) and is a
less proficient group. The second group of participants
(Group B) consists of 30 college students (fifteen males and
fifteen females), with proficient English level. They were
either undergraduate or graduate students and reported
having no hearing impairment. The average age is 21.45,
ranging from 19 to 26. and have studied English for more
than twelve years. Both groups of participants are from the
Shandong region and do not have the experience of going
abroad. All subjects provided written informed consent prior
to beginning the study.

3.3. Stimuli

The stimuli used in the present study consist of 2
sentence samples read by 4 English speakers, two males and
two females, with four emotions: fear, happiness, sadness,
and neutrality. The neutral sentence is the baseline. The
semantic meaning of the two sentences is controlled and will
not confuse subjects in their understanding, and that controls
the impact brought by the semantic aspect; they are “Kids
are talking by the door” and “Dogs are sitting by the door”.
Each sentence of the stimuli has a duration between 1 and 3
seconds and is of acceptable quality for performing acoustic
analysis. All the speakers of these sentences are from North
America, and the quality is validated. In the test, there are
another ten sentences read by another two speakers used as
a practice block.

3.4. Procedure

All participants of this study signed the informed
consent form, and after the experiments, they completed a
questionnaire, which inquired about whether there were any
difficulties in understanding the stimuli. The results showed
that the semantic meaning did not interfere with the
perception of the prosody.

All participants taking part in these experiments are in
quiet places, like a class without noise to disturb them.
Subjects were seated in front of a computer; the program of
the experiment was run using E-prime software version 3.0.
They entered the experiment and received instructions for
an unlimited amount of time. After reading the instructions,
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the participants pressed the “X” key to enter the exercise
module to deepen their familiarity with the experimental
process.

The exercise module consists of ten stimuli different
from the formal experimental module. First, the fixation
point appears for 500ms. After the fixation point disappears,
a stimulation page will appear, and E-Prime will play a
stimulus randomly. Participants need to press the “D”, “F”,
“J”, and “K” keys to select the emotion that appears in the
sentence, and after making a selection, it will automatically
jump to the next interface. After that, the subject presses the
“X” key, and the next fixation point for the stimulus appears,
and so on. This study allows participants to enter the next
stimulus according to their own intention, by which they can
choose to relax when feeling tired. The stimulation for both
the exercise module and the formal experiment is played
randomly, and the order of options has also been disrupted.
After the exercise module is completed, participants can
choose to practice again or enter the formal trial. Press “P”
to enter the formal trial, and press “Q” to practice again.

The formal experiment has 32 stimuli, different from
those in the practice part, and the experimental procedure
is the same as the exercise module. It was not possible to
return to the previous page or to proceed to the next one
without having marked the response on the scale. After
gaining the data, this paper used Excel and SPSS to analyze
them and used Praat to extract the acoustic features of the
stimulus sentences.

4. Results and Discussion

The results of this study are the response accuracy and
reaction time. The average accurate rates and reaction time
of each type of emotion of the two groups were logged, but
the reaction time was not discussed because there was no
big difference between the two groups and the two genders.
The results are as follows.

4.1. Results

Using SPSS, a T-test and ANOVA were conducted on
the exam data. In the T-test, this paper examined whether
there is a significant difference between the skilled group
and the unskilled group. In the ANOVA, this paper
investigated which factor among language proficiency,
types of emotions, and gender has a crucial impact on the
perception results.

4.1.1. The Effect of Language Proficiency

According to Levene’s test, the variances of each
emotion in the two groups are equal to each other (p=0.806).
In Table 1, it is easy to see that the accurate rates of each
type of emotion in the skilled group are different from that
in the unskilled group (Skilled group: happiness 55%,
sadness 51%, fear 47%, neutrality 76%. Unskilled group:
happiness 49%, sadness 59%, fear 40%, neutrality 72%).
The rates in the skilled group are higher than those in the
unskilled group, but there is no statistical significance in the
T-test (p=0.314, 0.368, 0.941, 0.984) and in ANOVA in
Table 2 (F=0.636, p=0.426).

Table 1. The mean correct rates of the skilled and unskilled groups

Neutrality | Happiness | Sadness | Fear | Total

Skilled group 77% 55% 51% 47% | 57%
Unskilled group 72% 49% 59% 41% | 55%
Total 74% 52% 55% 44% | 56%

Table 2. The results of the test of the between-subjects

Source Df | Mean square F Sig Partial Eta square
Corrected model | 7 0.444 12 <0.001 0.266
Intercept 1 75.8 2049 <0.001 0.898
Group 1 0.024 0.636 0.426 0.003
Emotion 3 0.962 26 <0.001 0.252
Group*emotions | 3 0.066 1.79 0.15 0.023

Table 3. The multiple comparisons of different emotions.

Emotions(I) | Emotions(J) | Mean difference Sig 95% Confidence Interval
Lower bound Higher bound

Fear Happiness -.008 0.018 -0.152 -0.141

Neutrality -0.3 <0.001 -0.369 -0.230

Sadness -0.11 0.001 -0.183 -0.04

Happiness Fear 0.08 0.018 0.0141 0.152

Neutrality -0.21 <0.001 -0.285 -0.147

Sadness -0.03 0.374 -0.1 0.037

Neutrality Fear 0.3 <0.001 0.23 0.369
Happiness 0.21 <0.001 0.147 0.285

Sadness 0.18 <0.001 0.116 0.254

Sadness Fear 0.11 0.001 0.045 0.183
Happiness 0.031 0.374 -0.037 0.1-

Neutrality -0.18 <0.001 -0.254 -0.116
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Table 3, which shows multiple comparisons, shows that
neutrality and fear have a significant difference in terms of
mean, but happiness and sadness are not as significant as the
others. Emotions(I) means the type of emotion used to
compare, and J means the ones used to be compared. The
p-value is less than 0.05, which means the two types of
emotions have a significant difference; if not, there is no
significant difference.

4.1.2. The Effect of Gender

In Table 4, the performance of males is different from
females; the correct rates of males in the skilled group are
happiness 53%, sadness 57%, fear 46%, neutrality 72%,

while the rates of females are happiness 58%, sadness 46%,
fear 48%, neutrality 80%. The test of Levene shows that the
variances are equal in each emotion of both males and
females. The accuracy rates in unskilled males are happiness
48%, sadness 59%, fear 45%, neutrality 71%, and those of
the females are happiness 50%, sadness 59%, fear 37%,
neutrality 73%. The result of Leneve’s test shows that the
variances of four emotions are equal (p=0.375). According
to the results of ANOVA, in Table 5, the influence of the
factor of gender is not as significant as emotion (F=0.141,
p=0.708). In Table 6, the multiple comparisons show the
same results as those in the language proficiency. All the
correct rates are above the chance rate, which is 25%; thus,
it is easy to see that the results have validity.

Table 4. The descriptive statistics of the mean correct rates of emotions between genders

Gender Emotions Mean SD N
Female Fear 46% 0.18 30
Happiness 53% 0.17 30
Neutrality 75% 0.18 30
Sadness 52% 0.23 30
Total 57% 0.22 120
Male Fear 41% 0.2 30
Happiness 51% 0.19 30
Neutrality 72% 0.17 30
Sadness 58% 0.18 30
Total 56% 0.21 120
Total Fear 44% 0.19 60
Happiness 52% 0.18 60
Neutrality 74% 0.18 60
Sadness 55% 0.21 60
Total 56% 0.22 240
Table 5. The tests of between-subjects effects
Source Df Mean square F Sig Partial
squared
Corrected 7 0.426 11367 <0.001 0.255
model
Intercept 1 75797 2020.6 <0.001 0.897
Gender 1 0.005 0.141 0.708 0.001
Emotions 3 0.962 25.642 <0.001 0.249
Table 6. Multiple comparisons of emotions between genders
Emotion(I) | Emotion(J) Mean Sig 95% Confident
difference Interval
Fear Happiness -0.08 0.19 -0.153
Neutrality -0.3 <0.001 -0.369
Sadness -0.11 0.001 -0.184
Happiness Fear 0.08 0.019 0.013
Neutrality -0.21 <0.001 -0.286
Sadness -0.03 0.378 -0.1
Neutrality Fear 0.035 <0.001 0.23
Happiness 0.216 <0.001 0.147
Sadness 0.185 <0.001 0.115
Sadness Fear 0.114 0.001 0.044
Happiness 0.031 0.378 -0.038
Neutrality -0.185 <0.001 -0.255
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4.1.3. The effect of Types of Emotions

As for the wrong answers, Table 7 A and B show a
similar pattern in both the skilled and unskilled groups, as
well as between males and females. When the correct
answer is sadness, most of the participants who are wrong
choose neutrality. In the skilled group, 75% of the males and
88% of the females, and in the unskilled group, 67% of the
males and 71% of the females.

When the correct answer is happiness, participants who
select the wrong answer most choose neutrality (60% of the
males and 78% of the females in the skilled group, and 68%
of the males and 68% of the females in the unskilled group).
When the correct answer is fear, most of the people who are
wrong choose sadness and neutrality (In the skilled group,

40% of the males choose sadness, and 32% of them choose
neutrality, 51% of the females choose sadness, and 37%
choose neutrality. In the unskilled group, 57% of the males
choose sadness 28% of them choose neutrality, 55% of the
females choose sadness, and 33% of them choose neutrality.
When the correct answer is neutrality, most people who are
wrong choose sadness (68% of the males and 83% of the
females in the skilled group, and 63% of the males and 54%
of the females in the unskilled group). There is a rule for the
wrong answers of the subjects, regardless of whether they
are male or female, in the skilled group or in the unskilled
group. To sum up, neutrality is the most common emotion
students tend to choose, and it is easily confused with
sadness and happiness. Fear is the most difficult emotion for
subjects to distinguish, and it is confused with sadness and
neutrality.

Table 7. The matrix of answer (A) and the most easily confused types of emotion (B)

A
Emotions Neutrality Happiness Sadness Fear
Neutrality 74% 1% 17% 8%
Happiness 33% 52% % 8%
Sadness 35% 3% 55% 7%
Fear 20% 9% 27% 44%
B
Wrong szle in Fem.ale in Male ?n an Femalef in an
Correct answer answer skilled skilled unskilled unskilled
group group group group
Neutrality Sadness 68% 83% 54% 63%
Happiness Neutrality 60% 78% 68% 68%
Sadness Neutrality 75% 88% 67% 1%
Fear Sadness 33% 51% 57% 55%
Fear Neutrality 40% 37% 28% 33%

4.2. Discussion

The results are not consistent with the studies of Zhu
(2013), Altro (2013), and Paone and Frontera (2019), but in
line with that done by Bhatara (2016). However, in the study
done by Bhatara, the higher the language proficiency, the
more difficult the recognition of positive emotion, without
an impact on the negative ones. But in this study, it has been
found that language proficiency will help the recognition of
the positive emotion, but has a negative effect on the
distinction of the negative emotions, like sadness.

The difference in the results between this paper and
other research is due to the difference between Chinese
emotional prosody and English. When people hear prosody
in other languages, they tend to interpret it based on the
prosodic patterns of their mother tongue. First, the
difference is embodied in the acoustic parameters exhibited
by the emotional prosody of English and Chinese.
According to Gong (2022), Chinese emotional prosody
shares some common features in pitch and intensity. What
is more, Gong has his correct rates of neutrality, happiness,
sadness, and fear, which are 41%, 36%, 48% and 30%,
which are lower than those of this study. This study
compared these features in Chinese emotional prosody with
those in our stimuli and found that there is a difference
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between them. First, using the software of Praat, the acoustic
parameters of our stimuli were analyzed. Taking the
sentences uttered by male speakers as an example, the mean
pitch of neutrality is 112.9Hz, happiness 237Hz, sadness
207.1Hz, fear 143.2Hz
(happiness>sadness>fear>neutrality), and the SD of pitch of
neutrality is 18.2Hz, happiness 47Hz, sadness 34Hz, and
fear 17.7Hz, as shown in Table 8. Secondly, in Table 9, the
pitch range of the four emotions is that neutrality is 63.8Hz
from 86.5 to 150.3Hz, happiness is 271.6Hz from 77.3 to
348 9Hz, sadness is 229.3Hz from 85.1 to 314.4, and
fear is 663Hz from 107.1Hz to 183.4Hz
(happiness=sadness > fear=neutrality). Thirdly, the duration
of the four emotions is that neutrality 1.51s, happiness 1.35s,
sadness 1.32s, and fear 1.26s. Fourthly, the intensity of the
four emotions is that neutrality 33.8dB, happiness 76dB,
sadness 63.4dB, and fear 66dB.

On the other hand, those parameters in Chinese are
shown in Table 9. The means of pitch are neutrality
181.94Hz, happiness 246.21Hz, sadness 182.72Hz, and fear
166.97Hz (happiness>sadness neutrality>fear). The
ranges of the pitch are neutrality 168.78Hz from 111.1 Hz
to 279.88Hz, happiness 245.03Hz from 145.75Hz to
390.8Hz, sadness 135.29Hz from 124.33Hz to 259.62Hz,
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and fear 129.75Hz from 112.9Hz to 242.7Hz 77.12dB, while the pitch of fear is 75.81dB
(happiness>neutrality > sadness>fear). The intensity of four ~ (happiness>neutrality = sadness>fear).
emotions is neutrality 77.2dB, happiness 77.9dB, sadness
Table 8. The parameters of Chinese and English emotions Acoustic parameters (mean) in English emotions
Emotions Mean of Pitch | Max pitch | Min pitch | Pitch SD | Pitch range | Intensity | Duration
(Hz) (Hz) (Hz) (Hz) (Hz) (dB) )
Neutrality 112.9 150.3 86.5 18.2 63.8 33.8 1.51
Happiness 237 348.9 271.6 47 237 76 1.35
Sadness 207.1 3144 85.1 34 229.3 63.9 1.32
Fear 143.2 183.4 107.1 17.7 66.3 66 1.26
Table 9. Acoustic parameters (mean) in Chinese emotions
Emotions Mean of Pitch | Max pitch | Min pitch | Pitch SD | Pitch range | Intensity | Duration
(Hz) (Hz) (Hz) (Hz) (Hz) (dB) ®)
Neutrality 181.9 279.8 111.1 37.1 168.8 77.2 2.72
Happiness 246.2 390.7 145.7 573 245.0 77.9 2.65
Sadness 182.7 259.6 124.3 264 135.2 77.1 3.1
Fear 166.9 242.7 112.9 29.3 129.7 75.8 3.1

According to Gong (2022), the correct rates of
neutrality are in positive relation with the duration (the
standardized coefficient is 0.291), but in negative relation
with the mean of pitch, minimum of pitch, the SD of pitch,
and the intensity (the standardized coefficients are -0.432, -
0.267, -0.03, -0.119). That may be why the correct rate of
neutrality in this paper is higher than that in Gong’s, as the
mean and minimum of pitch and the intensity of our research
are lower than those in Gong’s study. In terms of the
happiness, according to Gong, the rate of correct recognition
is in positive relation with the duration (0.049), mean of the
pitch (0.025) and the SD of the pitch (0.044), but it is in
negative relation with the minimum of the pitch (-0.026), the
maximum of the pitch (-0.207). Therefore, the correct rates
of happiness are close to each other.

Sadness is in positive relation with the duration (0.292),
mean of the pitch (0.702), the maximum of the pitch (0.258),
but it is in negative relation with the SD of pitch (-0.463),
the minimum of pitch (-0.436), and the intensity (-0.132).
Given that the mean maximum of pitch and the intensity in
English sentences are higher than the Chinese ones, and the
minimum of pitch is lower, the correct rate of this paper in
sadness is a little higher than that in Gong’s study. The fear
is in positive relation with duration (0.123), mean of pitch
(0.036), SD of the pitch (0.092), the minimum of pitch
(0.029), but in negative relation with the maximum of pitch
(-0.202) and intensity (-0.086). Therefore, the correct rate of
fear in this study is a little higher than that of Gong’s, as the
mean and the maximum of pitch and the intensity of English
stimuli are lower than those of Gong’s.

The acoustic parameters may account for part of the
reasons why this paper has found results different from other
studies. Another reason is the culture. Bhatara (2016) has
spotted that when the listeners are from two cultures that are
far from each other, it will be difficult for them to decode
the emotional prosody of the opposite culture. Additionally,
she also mentioned the “in-group” hypothesis, which argues
that people living in the same language community could
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understand some types of emotion easily, and the mistakes
they made in their mother language will be transformed
into the second language. Thus, the difference in the
results may be the consequence of the cultural element.

The reason why neutrality is the most chosen emotion
can be attributed to its duration and pitch. The duration of
neutrality is the longest among the four emotions, and
according to Gong, it may lead to the choice of neutrality.
The reason why people do not choose happiness, sadness,
and fear but choose neutrality may be that the pitch of
neutrality is close to others, and there is no fluctuation in the
FO0, which makes it easy to recognize it.

Additionally, in a study conducted by Gong, when the
correct answer is happiness, many of the people who made
the wrong answer chose neutrality (37%) among the other
five wrong answers. When the correct answer is sadness,
24% of the subjects chose neutrality among the sixth
emotions in total, and when the answer is fear, 58% of the
subjects chose sadness. The perception of the English
prosody may be influenced by the perception of the Chinese
emotional prosody, which is another reason for the results.

According to Kong and Yang (2023), the emotions of
neutrality and sadness cannot be separated by the pitch and
duration; that is to say, they need other acoustic parameters
to be recognized. And the emotion of happiness and
neutrality can be perceived by the pitch and duration, but the
stimuli in this study may not be so significant, thus
participants did not distinguish them completely.

The AM theory can also partially explain the findings
in this study. It describes the intonation into two kinds of
tonal events, H and L. From Figures 1 and 2, by the bule
lines, in the intonation of sadness, the intonation can be
described as LHL%, and the intonation of neutrality can be
described as HL%. The end part of the intonation of the two
emotions is similar, thus they are easily mistaken.
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Fig. 1 The curve of the intonation of sadness in English

Fig. 2 The curve of the intonation of neutrality in English

In the same way, in Figure 3, the intonation curve of
fear is the same as that of sadness and neutrality. It can be
described as L*HL%, because the beginning part of it is a
little higher than the pitch accent. But as a drop tonal event,
it is still seen as a L.

N Vi Mam

Fig. 3 The curve of the intonation of fear in English

PN I \-"V\//\
Fig. 4 The curve of the intonation of happiness in English

From Figure 4, it can be seen that the last tone of
happiness is H, different from the other three types of
emotion; thus, it is the most difficult to confuse with the
other three types.

Lastly, according to Chen (2008), this difference may
be attributed to the fact that Chinese is a tonal language,
whereas English is a stress-timed language. Chinese people
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