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ABSTRACT

The acoustic environment quality is an important factor that influences the quality
of the school education. English-immersed teaching mode is becoming an important
direction of education reform in China. The effects of classroom acoustic quality on
students’ learning under English-immersed teaching mode have attracted great
attention in these years. Traffic noise is one of the common noise sources in
university campus, which has a great impact on students’ learning efficiency. The
effects of traffic noise on students' learning efficiency and subjective perception in
non-native language environment may be different from the traditional native-
speaking environment. This is because listening comprehension in English
environment is a complicated psychological and physiological process for the
students who use English as a second language. However, researches on the impacts
of traffic noise on Chinese students in English language environment are still very
limited. In this paper, the influences of traffic noise levels on listening efficiency of
university students in English-immersed model have been investigated.
Experimental tests are carried out in a typical classroom in Huagiao University,
China, to investigate the English listening efficiency of Native Chinese students
without hearing problem in acoustical conditions varying different traffic noise
levels. The results of this research could provide a reference for the design and
renovation of Chinese university classrooms, especially for English-immersed model
classes.
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1. INTRODUCTION

The acoustic environment quality of classroom is a major factor that influences a
variety of learning activities!® 2. The detrimental effects of noise on students’
performance (such as comprehension, memory and attention) in the classroom have been
widely investigated recently™ 4. Patrik et al.l®! have reported that students' prose memory
is significantly interferenced by aircraft noise and meaningful background speech noise
through experimental tests. Prodi et al.[% 7l explored the effects of three kinds of typical
noise (activity, tapping and traffic noise) on students' listening efficiency, mainly
obtained by intelligibility scores, response time and their ratios, with the results impling
that different types of noise have significantly different impact on students’ performance.

Most researches show that traffic noise is the predominant external noise source on
campusl® . Astolfi et al.[*% pointed out that traffic noise was the most interference noise,
as its speech intelligibility score was lower than all the other type of noise (babble, fan-
coil, and impact noise). Madouly et al.™! established a classroom acoustics assessment
model based on the analytical hierarchy process(AHP), which implied that traffic noise
from external noise sources is the main criteria that affects learning quality. Meanwhile,
with the acceleration of urbanization process, the prevention and control of traffic noise
on campus are getting more and more prominent.

Under the tide of globalization, multilingual and multicultural communication in
public have shown a strong and growing trend, and the polulation of non-naitve speakers
in the university has risen sharply throughout the word[*, Many studies have shown
repeatedly that students have new requirements for the quality of classroom acoustic
environment when they study in non-native language environment!3 14, Galbrun et al.[**
conducted experiments in four room acoustic conditions (STI = 0.2, 0.4, 0.6, 0.8) to
compare speech intelligibility scores among English, Polish, Arabic and Mandarian.
Which revealed that the perceived speech intelligibility of different languages under the
same STI environment (except STI = 0.8) differed between each other, and the speech
intelligibility score of English was the highest under all conditions. Qin et al.[*®! found
that the optimal English speech level for the speech intelligibility of Chinese students was
71 dB(A) when reverberation time(RT) and signal to noise ratio(SNR) kept constant.
Mendel et al.l!”l and Dorothy et al.*® demonstrated that non-native listeners required
more favorable SNRs in speech recognition than native speakers. In addition, Alice et
al.*® Comprehensively assessed the different performance between the native and non-
native participants with varying conditions. The results show that although the two groups
have similar intelligibility scores, the non-native participants’ reaction time is
significantly higher than the native.

Several studies in the existing literature have demonstrated that acceptable listening
conditions for speech recognition are insufficient for students to mental process,
memorize the spoken message!?°l. However, there is a lack of research on the influence
of noise levels on students’ learning performance in non-native language environment.
Hurtig et al.l?Y tested 72 swedish speaking children's recall of words in English and
Swedish under two SNRs, which found that children performed worse in the non-native
language environment than native environment. Ellen et al. 221 surveyed the English
speech comprehension of 56 native listeners and 58 non-native listeners by changing
noise levels. The results show native speakers' speech comprehension performance
decreases significantly when noise level exceeds 50 dB(A), compare to a lower noise
level of 40 dB(A) for non-native speakers.

Overall, further careful studies specifically for non-native speakers are still needed.
This paper is aimed to survey the influence of traffic noise levels on Chinese students'
subjective performance in non-native environment through experimental tests.



2. EXPERIMENTAL DESIGN

2.1 Classroom

Experimental tests were carried out in a typical classroom in Huagiao University
with a reverberation time of 1.12s. The listening comprehension tests were selected from
College English test Band 4(CET-4). English listening materials are played back by a
loudspeaker. The sound source was positioned in the front of the classroom at 1.5m above
the floor where representing the position of the teacher, as shown in Fig 1.

Traffic noise was recorded in advance and played back by loudspeakers locating on
the left side of the classroom at equal distances to simulate the linear source of traffic
noise. The mean traffic noise level at the listening positions was set to be 40 dB(A), 50
dB(A) and 60 dB(A) respectively.

2.2 Participants

A total of 21 students from Huagiao University, china, with English as a second
language took part in the experiment. All participants reported normal hearing. One
participant was excluded for personal problems, leaving 14 women and 6 men for the
statistical analysis. The participants were distributed in the middle of the classroom (see
Fig 2). The participants completed the English listening test under 3 acoustic conditions
in a random order and filled a subjective questionnaire at the end of each condition. A 10-
min break was given after each acoustic condition over. The questionnaire was carried to
assess disturbance degree of traffic noise, which taken the form of 7-point Likert scale.

Fig.1 Layout of the sound source Fig.2 Seat distribution of participants

3. RESULTS

Fig.3 shows the participants’ mean disturbance ratings with traffic noise level range
from 40 dB(A) to 60 dB(A) are 1.50, 3.60, and 6.05, respectively. The disturbance degree
increases with the rise of traffic noise level, as shown in Fig 3.

Friedman test is utilized to reveal that there are statistically significant differences
in students’ subjective perception among 3 conditions (P-value<0.01), as shown in Table
1.
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Fig 3. The mean score of disturbance rating (through 1=not disturbing to 7=very disturbing)

Table 1. Friedman tests of disturbance between different conditions of traffic noise levels

Mean rank
Chi-square Df P-value
40dB(A) 50dB(A) 60dB(A)
1.08 2.00 2.93 36.026 2 0.000

4. CONCLUSIONS

This paper is aimed to study the effects of different traffic noise levels on Chinese
university students' listening efficiency in a non-native environment. It confirms that
traffic noise has a significant disturbance on students, and this negative impact becomes
stronger with the increase of traffic noise levels.

5. ACKNOWLEDGEMENTS

The work was supported by National Natural Science Foundation of China
(51578252), Natural Science Foundation of Fujian Province of China (2018J01070),
Social Science Planning Project of Fujian Province (FJ2017C018), and High Level Talent
Innovation and Entrepreneurship Program of Quanzhou City, China (2017G039).

6. REFERENCES

[1] Flexer C. The impact of classroom acoustics: Listening, learning, and literacy[J].
Semin Hear, 2004, 25(02): 131-140

[2] Kennedy S M, Murray H, Lisa Dillon E, et al. Subjective assessment of listening
environments in university classrooms: perceptions of students[J]. Journal of the
Acoustical Society of America, 2006, 119(1): 299-309

[3] Shield B M, Dockrell J E. The Effects of Noise on Children at School: A Review[J].
Building Acoustics, 2003, 10(2): 97-116

[4] Clark C, S&qvist P. A 3 year update on the influence of noise on performance and
behavior[J]. Noise & Health, 2012, 14(61): 292

[5] S&qvist P. Effects of aircraft noise and speech on prose memory: What role for
working memory capacity?[J]. Journal of Environmental Psychology, 2010, 30(1): 112-
118

[6] Nicola P, Chiara V. Listening efficiency during lessons under various types of
noise[J]. Journal of the Acoustical Society of America, 2015, 138(4): 2438

[7] Prodi N, Visentin C. On the relationship between a short-term objective metric and
listening efficiency data for different noise types[J]. Acoustical Society of America
Journal, 2017, 141(5): 3972

[8] Bridget S, Dockrell J E. External and internal noise surveys of London primary

4



schools[J]. Journal of the Acoustical Society of America, 2004, 115(2): 730-738

[9] Wang J, Shi Q, Zhong X. Effects of traffic noise on pupils' behavior in classroom[C].
1991

[10] Astolfi A, Bottalico P, Barbato G. Subjective and objective speech intelligibility
investigations in primary school classrooms[J]. Journal of the Acoustical Society of
America, 2012, 131(1): 247-257

[11] Madbouly A I, Noaman A Y, Ragab A H M, et al. Assessment model of classroom
acoustics criteria for enhancing speech intelligibility and learning quality[J]. Applied
Acoustics, 2016, 114: 147-158

[12] Neaveditoro D, Rubinstein A, Neuman A C. Speech Recognition in Nonnative
versus Native English-Speaking College Students in a Virtual Classroom.[J]. Journal of
the American Academy of Audiology, 2017, 28(5): 404-414

[13] Yang D, Mak C M. An investigation of speech intelligibility for second language
students in classrooms[J]. Applied Acoustics, 2018, 134: 54-59

[14] Jian K. Comparison of speech intelligibility between English and Chinese[J]. Journal
of the Acoustical Society of America, 1998, 103(2): 1213-1216

[15] Galbrun L, Kitapci K. Speech intelligibility of English, Polish, Arabic and Mandarin
under different room acoustic conditions[J]. Applied Acoustics, 2016, 114: 79-91

[16] Ming Q, Du X, Tao J, et al. A study on the optimal English speech level for Chinese
listeners in classrooms[J]. Applied Acoustics, 2016, 104: 50-56

[17] Mendel L L, Widner H. Speech perception in noise for bilingual listeners with
normal hearing[J]. International Audiology, 2015, 55(2): 9

[18] Neaveditoro D, Rubinstein A, Neuman A C. Speech Recognition in Nonnative
versus Native English-Speaking College Students in a Virtual Classroom.[J]. Journal of
the American Academy of Audiology, 2017, 28(5): 404-414

[19] Lam A L A, Hodgson M H M, Prodi N P N, et al. Effects of classroom acoustics on
speech intelligibility and response time: A comparison between native and non-native
listeners[J]. BUILDING ACOUSTICS, 2018, 25(1): 35-42

[20] Hygge S, Kjellberg A, N&stl A. Speech intelligibility and recall of first and second
language words heard at different signal-to-noise ratios[J]. Frontiers in Psychology, 2015,
6: 1390

[21] Hurtig A, Keus V D P M, Pekkola E P, et al. Children's Recall of Words Spoken in
Their First and Second Language: Effects of Signal-to-Noise Ratio and Reverberation
Time[J]. Frontiers in Psychology, 2016, 6(1390): 2029

[22] Peng Z E, Wang L M. Effects of noise, reverberation and foreign accent on native
and non-native listeners' performance of English speech comprehension[J]. Journal of the
Acoustical Society of America, 2016, 139(5): 2772



