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Abstract.  In the context of increasing globalization, proficiency in English has become an
important ability for children in East Asia, which will enhance their crucial competitiveness
in future learning and growth. However, for children whose native language is Mandarin,
due to the basic phonetic system differences between English and Mandarin, it has become a
great challenge for children to master English pronunciation. Previous studies have
emphasized that working memory is an important aspect of language learning. Another
important factor related to speech acquisition is auditory processing skills. This article
reviews the current research status of speech teaching, with a focus on the interaction
between working memory and auditory processing ability, and how to support and limit
speech teaching for children whose native language is Mandarin. Moreover, this article also
discusses how to enhance and formulate pronunciation teaching strategies for children
whose native language is Mandarin, especially regarding working memory and auditory
processing ability.
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1. Introduction

In language learning, especially when learning a second language, working memory and auditory
processing skills both play a crucial role. Baddeley [1] defined working memory as a system that
helps people quickly obtain and store information and provides a fundamental source of information
for people's thinking. In addition, Moossavi et al. [2] defined auditory processing as the ability to
help humans quickly and clearly separate simple information from complex and noisy information,
extracting useful information to aid comprehension. Auditory processing is extremely important for
people in their work, study, and daily life, as it may affect their speech abilities. However, current
research mainly focuses on working memory and auditory processing ability alone, without delving
deeper into the connection and mutual influence between these two factors. However, Moossavi et
al. [3] proposed the mutual influence between auditory ability and working memory. The study
found that auditory processing has different aspects of connection with working memory during use.
He proposed that working memory can help process auditory stimuli. This means that auditory
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processing can help children better distinguish the effective information they hear from the
distractions they receive, and can also identify the directions of the sounds they hear. Meanwhile,
there are currently few studies focusing on how to help children improve their working memory and
auditory processing through training and intervention [4]. This article reviews the existing literature
on the research of working memory and auditory processing, pays more attention to the process of
how these two are related, and also reviews the use of teaching methods to improve the phonetic
learning of children whose native language is Mandarin in learning English.

2. The role of working memory in phonetic learning

Harrington [5] suggested that working memory has an independent role in the learning of a second
language. In line with this notion, Service [6] highlighted the critical role of working memory in
second language acquisition of phonology, particularly as it relates to the ability to approximate
more precise phonology. This suggests that working memory has an influence not only over the
short-term memory involved in acquiring a second language, but also influences the communicative
output and input in everyday language. At the same time, a range of studies have also confirmed this
assertion. Research shows that second language learners generally do not achieve the fluency of
native speakers. Hence, they are engaged in processing information with greater concentration,
putting more strain on their working memory [5]. This suggests that second language learners are
not often able to process information at the same speed as a native speaker. For native speakers, they
are processing the language information they receive automatically during communication; the
learners must focus more on analyzing and interpreting language, which can increase the demands
that it places on working memory capacity, especially in more complicated and less familiar
language contexts. Janaina Weissheimer [7] conducted a more in-depth examination of working
memory in the second language acquisition process. The research finds that second language
learners with higher working memory capacity produce greater second language acquisition ability
compared to learners with lower working memory capacity. In simple terms, children with better
working memory capabilities tend to have a tendency to become masters of languages they have
little familiarity with compared to children who have weak working memory capabilities. This also
means that second language learners require more of their working memory capabilities since this
subsequently affects the speed and quality of their language acquisition. Baddeley [8] proposed that
the capacity of working memory varies with the age of the child due in large part, to language
capacity increase as the child grows.

3. The influence of auditory processing skills on phonetic learning

Auditory processing ability is another important contributor to phonetic learning ability. Research
clearly states that auditory processing ability is important for second language acquisition,
particularly in phonetic recognition and pronunciation accuracy [9]. Saito et al. [10] conducted a
study involving English learners whose first language was Chinese. They found that the better the
participants performed on the auditory processing task, the more they improved in both
pronunciation accuracy and fluency. In simple terms, research clearly states, auditory processing
ability is highly pertinent to the phonetic aspect of a second language. Students with higher auditory
processing ability may better detect the phonetic aspect that can facilitate their language ability.
They therefore maintain that auditory processing ability is an important contributor to learning the
phonetic aspect of a second language. Kachlicka et al. [11] also studied the impact of auditory
processing ability on second language learning. In their study, they showed that auditory processing
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ability, by far, was the most important factor impacting on second language learning. In fact, this
single factor can be accepted as one of the most valid forms of determining success in learning a
second language that can outweigh the age or other major descriptive variables. In sum, Kachlicka et
al. [11] emphasize that auditory processing ability is the most important factor in second language
learning and that improving auditory learning ability can enhance the efficiency of learning a
language. Saito et al. [12] would take this further in independent research, whereby Saito et al. [12]
would research three primary forms of Auditory processing training; Auditory Only, Phonetic-Only,
and Auditory Phonetic. The findings showed that all types of Auditory processing training improved
learning effect. But, the difference in training types had slightly different differences in learning
effect, for example, Phonetic-Only facilitated participant improvements in English vowel accuracy.

4. Teaching methods for improving working memory on phonetic learning

St Clair-Thompson et al. [13] conducted a study that discussed whether training with Memory
strategies could improve children's working memory. The researchers mainly used a computer game
called "Memory Booster" on children. The purpose of this game is to enable children to use some
different strategies to remember the information they need to remember. The research results show
that the training of working memory strategies has brought great help to children in terms of
phonology and other aspects. This indicates that systematic memory strategy training can enhance
children's working memory and also help them improve the efficiency of processing information.

5. Teaching methods for improving auditory processing skills on phonetic learning

Auditory perception training is a teaching method widely used to enhance auditory processing
ability. Scharine et al. [14] proposed that having acute hearing is an important ability needed by
human beings, and promoting auditory ability requires certain stimuli. Studies have shown that
when the stimulation intensity is high enough, it can stimulate human auditory ability. In simple
terms, human auditory ability varies according to the frequency of stimuli received by humans. The
stimulus training method proposed by Hodson et al. [15] is that children are trained when they hear
a specific speech, such as the words composed of /r/ in English, and these words will be amplified in
sound so that children can hear these speeches more clearly, thereby helping to improve their
perception ability of speech. However, Winitz [16] proposed another auditory stimulation training
method, which involves playing a recording to children with distinct differences to enhance their
recognition of different speech sounds and improve their speech perception ability through repeated
training. However, Rvachew [17] found that all these training methods were difficult for children to
complete these training for a long time. Therefore, on this basis, it was discovered that computer-
assisted auditory training all effectively avoided this drawback, and children were more willing to
participate in this training.

6. Discussion

At present, a large number of studies have demonstrated the significant role of working memory in
second language acquisition. Research indicates that stronger working memory can help children
develop more explicit phonetic abilities. Children whose native language is not English lack the
automatic processing ability of language when learning English pronunciation. Therefore, they need
more resources to analyze and output language, which also requires them to have higher working
memory [5, 6]. In addition, Janaina Weissheimer's [7] research indicates that learners with higher
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working memory capacity typically perform better in language acquisition. In addition, auditory
processing ability is regarded as another key factor affecting speech acquisition. Saito et al. [10]
studied the differences among three auditory training methods and found that Phonetic-Only training
is more capable of helping children improve the accuracy of vowels. Regarding teaching
intervention, research has found that the use of computer-assisted auditory perception training can
more comprehensively stimulate and assist children in participating in training and improving their
speech ability.

7. Conclusion

At present, a large number of studies have demonstrated the significant role of working memory in
second language acquisition. Research indicates that stronger working memory can help children
develop more explicit phonetic abilities. Children whose native language is not English lack the
automatic processing ability of language when learning English pronunciation. Therefore, they need
more resources to analyze and output language, which also requires them to have higher working
memory [5, 6]. In addition, Janaina Weissheimer's [7] research indicates that learners with higher
working memory capacity typically perform better in language acquisition. In addition, auditory
processing ability is regarded as another key factor affecting speech acquisition. Saito et al. [10]
studied the differences among three auditory training methods and found that Phonetic-Only training
is more capable of helping children improve the accuracy of vowels. Regarding teaching
intervention, research has found that the use of computer-assisted auditory perception training can
more comprehensively stimulate and assist children in participating in training and improving their
speech ability
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