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Abstract 
A major challenge of learning Mandarin Chinese is mastering lexical tones. 
Conventional methods of teaching Mandarin tones assume that, for 
speakers of non-tonal languages, lexical tones are a ‘strange’ concept. Our 
small-scale pilot study drew on pedagogical theories of cross-linguistic 
transfer (CLT) to frame lexical tones as ‘familiar’ by modelling Mandarin 
pitch contours on English intonation patterns. We compared an 
experimental group with a control group, within a first-semester 
university Chinese language course. All participants completed a pre-test 
and a post-test (perception and production of tones), and a pre-survey and 
post-survey (attitudes towards learning). After 30-40 minutes of 
additional training, students in the experimental group demonstrated no 
significant improvement in perception or production of Mandarin tones 
vis-à-vis the control group but differentiated themselves in some 
interesting attitudinal ways. The results of the study suggest that it would 
be worth conducting further research into the new pedagogical approach 
on a larger scale. 
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Introduction 

With nearly one billion native speakers around the globe, Mandarin Chinese is the most 

commonly spoken first language in the world, outranking its closest rival – Spanish – two 

to one (Eberhard et al., 2025). There has probably never been a time in the history of 
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humanity when such a large proportion of the world’s population has shared a common 

mother tongue. This fact alone is sufficient to inspire many people from different 

language backgrounds with a desire to learn Mandarin Chinese. Add to this the rapid 

growth of the Chinese economy, the growing economic and trade ties between China and 

most OECD countries, and expanding cultural, scientific and technological exchanges at 

an international level, and it is no wonder that many people worldwide are actively 

seeking to acquire Mandarin Chinese cultural and linguistic capabilities1. 

 

A crucial element of effective communication is, of course, clear pronunciation. L2 

learners who do not achieve at least an approximation of the conventions of 

pronunciation prevailing within the speech community of the language or dialect they are 

learning are likely to encounter frequent communication issues and misunderstandings. 

And since Mandarin Chinese is a tonal language, mastery of readily comprehensible 

pronunciation by L2 learners generally entails the reasonably standard realisation of 

Mandarin tones. At the same time, it is widely recognised that acquiring clear and 

comprehensible pronunciation can be a challenge for L2 learners of Mandarin Chinese 

(Gong et al., 2020; Li et al., 2021; Li et al., 2025; Yang, 2016). The fact that Mandarin 

Chinese learners have been found generally to prioritise the usefulness of listening (45%) 

and speaking (30%) over reading (15%) and writing (10%) (Renukadevi, 2014) 

underscores the importance of this aspect of Chinese as a foreign language (CFL) and 

Chinese as a second language (CSL) teaching. 

 

Mandarin Chinese is one of the main foreign languages offered at universities and 

educational institutions in Australia, including at the University of Queensland (UQ), the 

site chosen for the current study. A range of conventional approaches has demonstrated 

pedagogical value in supporting learners’ tone perception and production, including the 

audio-lingual method (Meng, 2021), gesture-based approaches (Baills et al., 2019), and 

visualisation-based approaches (Chun et al., 2013; Xu et al., 2019). However, evidence 

from both the literature and classroom experience suggests that these approaches may 

not fully address some persistent challenges faced by learners from non-tonal language 

backgrounds. These challenges include affective barriers, such as anxiety or 

apprehension about tone production, as well as difficulties with particular tonal 

categories, especially Tone 3. Therefore, in response to concerns voiced by students, and 

informed by personal Chinese teaching and learning experience, the authors developed a 

new method to facilitate the acquisition of Mandarin tones by students from non-tonal 

linguistic backgrounds, which they dubbed the ‘YES’ approach. Through a small-scale 

pilot project conducted with UQ students enrolled in their first semester of Mandarin 

Chinese, the current study aimed to test the effectiveness of the new approach, with the 

                                                           
1 Reliable and transparent statistics on the numbers of people learning Chinese as a foreign language (CFL) 
worldwide are difficult to come by, with estimates ranging from two million to 100 million, depending in 
part on whether or not heritage language learners (who make up the bulk of CFL learners globally) are 
included. 
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long-term goal of providing an additional option to add to the repertoire of pedagogical 

strategies for teaching tones.  

 

Literature Review 

Mandarin Chinese is widely acknowledged to be one of the most difficult languages to 

learn as a second or foreign language, especially for L1 speakers of Indo-European 

languages such as English (US Foreign Service Institute, cited in Abdullah & Watson, 

2021). While mastering Chinese orthography presents a major hurdle for learners from 

alphabetic language backgrounds wishing to improve their reading and writing skills, a 

key challenge within the macro skills of speaking and listening is believed to be the 

perception and production of lexical tones (Gong et al., 2020; Li et al., 2021; Xing, 2006; 

Zhang, 2019).  

 

Not surprisingly, there is a large body of literature on different methods for teaching 

Mandarin Chinese tones, primarily focusing on gestures / kinaesthetic / embodied 

learning (e.g., Baills et al., 2019); audio-lingual methods (e.g., Meng, 2021); music-related 

and acoustic methods (e.g., Shi, 2018); computer-assisted / visualisation methods (e.g., 

Chun et al., 2013; Xu et al., 2019); and colour-coding (e.g., Godfroid et al., 2017). While 

these approaches have demonstrated varying degrees of pedagogical effectiveness, 

innovation in tone pedagogy has remained limited. Although AI development has 

expanded the possibilities for language learning, its benefits for Mandarin second 

language acquisition appear to remain modest, particularly in terms of tonal learning 

(Wang, 2026). These limitations point to the need for renewed pedagogical innovation 

that moves beyond established approaches and explores more adaptive ways of 

supporting L2 tone learning. What conventional methods have in common is that they 

are predicated on the assumption that, for speakers of non-tonal languages, lexical tones 

are a completely new and ‘strange’ concept. By contrast, the present study aims to 

propose an approach to transform conventional pedagogy and empower learners by 

surfacing their deliberate control of intonational pitch variation in their L1 (to express, 

e.g., mood, emotion, emphasis, illocutionary act) and supporting them to transfer these 

skills to the production of lexical tones in L2 Mandarin words (to express semantic 

meaning). 

 

The literature review first defines lexical tone in the context of pitch variation in 

languages more generally, then presents a standard analysis of lexical tones in Mandarin 

Chinese. It goes on to describe conventional approaches to the teaching of Mandarin 

tones, as well as key observations and findings in this area, including a summary of the 

pros and cons of the various approaches. 

 

Pitch Variation in Languages  

It is a common feature of all human languages that they make use of pitch variation in 

their spoken forms. In this regard, broadly speaking the languages of the world can be 
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divided into tonal and non-tonal languages. In non-tonal languages such as English and 

other Indo-European languages, pitch variation has two main functions (Beckman, 1984). 

It is one component of the linguistic feature of stress at both the word and sentence level; 

this includes both the word-internal stress in polysyllabic words and the stress on 

particular words or phrases within a clause or sentence. Another important function of 

pitch variation is to encode pragmatic meaning – here it is known as intonation. 

Intonation provides information about the speaker’s attitudes and emotions, the function 

of the utterance (e.g., statement vs question), the relationship between interlocutors 

(Juhász & Bartos, 2024) etc. Importantly, intonation does not change the definition or 

semantic designation of a word; rather, it changes its pragmatic function and 

interpretation in context. 

 

By contrast, in tonal languages such as Mandarin Chinese, pitch variation exists on three 

levels. As with non-tonal languages, pitch variation may be a component of stress and 

intonation applied at the phrase, clause or sentence level (Zhang, 2013). This type of pitch 

variation in tonal languages has similar functions to those described above for non-tonal 

languages; however, primarily owing to their interaction with lexical tone (see below), in 

practice there are some constraints on the manifestation of stress and intonation in tonal 

languages, which will not be discussed in this paper. The third function of pitch variation 

is the one which is most characteristic of tonal languages, namely lexical tone (Yip, 2006). 

This is applied at the level of the word or morpheme (which in tonal languages often 

means at the level of the syllable), and is quite different from the function of pitch 

variation in non-tonal languages in that it encodes semantic meaning; hence, 

pronouncing a given syllable with a different pitch contour will produce a different 

morpheme (Chao, 1965; Gussenhoven, 2004; Yip, 2006). It is lexical tone, or pitch 

variation at the morpheme level (which in Mandarin Chinese equates to the syllable 

level), that this paper is concerned with. 

 

Lexical Tone in Mandarin Chinese  

Mandarin Chinese is generally analysed as having four tones, in addition to a neutral tone 

(Chao, 1965; Li & Thompson, 1981; Norman, 1988). The pitch contours of the tones were 

notably studied by one of the pioneers of modern Chinese linguistics and pedagogy, Yuen 

Ren Chao, who proposed an approach using a 5-scale system to illustrate the pitch of the 

four tones in Mandarin Chinese, as shown in Table 1 (Chao, 1965). Later research has 

proposed alternative or modified representations, either for scholarly or pedagogical 

purposes. These include characterisation through opposing features, such as [±high], 

[+rise], [+fall] (Duanmu, 2000) and “tone targets,” whereby each tone is conceptualised 

as having an ideal “target pitch,” a theoretical approximation whose precise realisation in 

actual speech contexts depends on a range of factors such as ambient pitch, vocal cord 

control, linking effects etc. (Duanmu, 2000). In view of significant regional and dialectal 

variations across Chinese-speaking regions (see Lin & Wang, 1992), we focus on the 
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standard Putonghua (‘common tongue’) or spoken Modern Standard Chinese, as defined 

and stipulated by the National Language Commission of China. 

 

Table 1 

Five-Scale Illustration of Pitch Contours of Mandarin Tones (following Chao, 1965)  
Tones Pinyin Diacritic Pitch Scale Example 

1 ˉ high level 55 mā  妈  ‘mother’ 

2 ˊ middle rising 35 má  麻  ‘hemp’ 

3 ˇ low falling rising 214 mǎ  马  ‘horse’ 

4 ˋ high falling 51 mà  骂  ‘to curse’ 

 

Teaching Mandarin Chinese tones to CFL/CSL learners 

The following section presents an overview of the existing research into second language 

acquisition of Mandarin Chinese tones; it starts by discussing common barriers and 

challenges for L2 learners before summarising relevant pedagogical approaches and 

theories of learning. 

 

Commonly Highlighted Challenges 

The literature has highlighted a number of common challenges and areas of confusion for 

L2 learners in improving their perception and production of Mandarin Chinese lexical 

tones. Studies have repeatedly found that the single most influential factor in determining 

successful tone acquisition is the tonality of a learner’s L1, with L1 speakers of other tonal 

language varieties such as Cantonese or Vietnamese learning to perceive and produce 

Mandarin Chinese tones more readily than L1 speakers of non-tonal language varieties 

(e.g., Hao, 2012). Another key factor has been shown to be prior musical training (Meng, 

2021), although the duration and intensity of training required to make a significant 

difference is yet to be determined. Overall, T3 is usually identified as the most difficult 

tone to acquire (e.g., Guo & Tao, 2008) and is commonly confused with T2 in both 

perception and production tests (H. Zhang, 2018). The other Mandarin Chinese tone pair 

that is frequently confused is T1-T4 (Yang, 2016). A third common challenge highlighted 

in the literature is mastering the rules of tone sandhi (Zhang, 2019), the most common of 

which relate to T3: one is the realisation of T3 as T2 when immediately followed by 

another T3; another is the truncation of T3 in non-phrase-final position to the so-called 

half form (Yang & Yang, 2019). In fact, this latter is so common that T3 occurs with 

statistically higher frequency in its half form than in its full form, leading to some debate 

within the literature as to which form should be treated as the base form and hence taught 

first to L2 learners (Zajdler, 2021). Apart from specific difficulties learners have in tone 

production, research in second language acquisition has identified pitch acuity as a 

predictor of L2 tonal learning success. Zhou and Veríssimo (2026) further propose a 

perception–production asymmetry in L2 tonal acquisition, suggesting that learners’ 

ability to perceive tonal contrasts may not necessarily correspond to their ability to 

produce them accurately. 
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Conventional Pedagogical Approaches 

A few pedagogical strategies have emerged over the years as quite popular in helping L2 

learners deal with these challenges. Probably the most common is the audio-lingual 

method, whereby the teacher models the tone pronunciation for the students to repeat. 

For example, Meng (2021) found that practising words in varied contexts was more 

effective for correcting tone errors than practising tones in isolation or original contexts. 

Another popular strategy for both teachers and learners is the use of physical movement 

– either head movement or, more commonly, hand gestures – to indicate the pitch 

contour of each tone. In the gesture approach, no significant advantage of gesture 

production over gesture observation has been established (Baills et al., 2019). Visual 

methods such as musical notation to represent pitch contours are sometimes used, as is 

colour coding with four different colours for each of the tones T1-T4 and a fifth for the 

neutral tone (Godfroid et al., 2017); this is frequently visualised in videos and realised in 

apps. In addition, there are a number of computer-assisted language learning strategies, 

including the option for students to record and play back their own voice; this is 

sometimes combined with a visual representation of the student’s own pitch modulation 

in comparison with the ‘standard’ or ‘target’ pitch contour shown on an open-source 

platform such as Praat (e.g., Chun et al., 2013; Chun et al., 2015). Furthermore, the 

potential of AI in second language learning has been noted by recent research, 

particularly in English. While AI has also demonstrated its capacity to facilitate Mandarin 

learning, including increasing vocabulary range and reducing affective participation, its 

contribution to tonal accuracy remains limited (Wang, 2026). In summary, of the 

approaches to teaching Mandarin Chinese tones outlined here, the visual and gestural 

approaches (Shi, 2018) and computer-assisted approaches (Li et al., 2021) have been 

demonstrated most frequently and consistently to have beneficial effects on learning 

outcomes. 

 

Interestingly, these visual and kinaesthetic forms work to build connections between an 

unfamiliar and strange object (in this case, lexical tones) to something that students are 

familiar with and can readily use and relate to (readable line graphs and body 

movements). As such, they are based on a similar rationale to the proposed ‘YES’ 

approach, which is designed to bridge the gap between learners’ innate L1 phonological 

knowledge and the target sound system by deliberately highlighting similar pitch 

contours in the learners’ L1 and L2, hence making these salient. This will be discussed in 

more detail in the next section, with reference to cross-linguistic transfer theory.  

 

Cross-Linguistic Transfer and ‘Noticing’ 

The conventional pedagogical approaches described above are predicated on the 

assumption that tones are a ‘strange’ or ‘alien’ concept for speakers of non-tonal 

languages. However, an alternative approach founded on a well-established notion is 

emerging – to make the strange familiar. This principle, widely accepted in many 

branches of second or foreign language pedagogy outside lexical tone teaching, can be 
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considered an example of conscious (as opposed to subconscious) cross-linguistic 

transfer (CLT) (Kellerman, 1979). Learners’ first language provides a perceptual and 

conceptual reference point against which features of the target language are ‘noticed.’ In 

this case, ‘noticing,’ an essential element in second language learning (Schmidt, 1990), 

mediates whether cross-linguistic transfer is facilitated, inhibited or avoided. Research 

has shown that relating features of the L2 back to features of the L1 can help learners to 

grasp linguistic concepts more easily and acquire them more readily; this is known as 

positive interlanguage transfer (Ringbom, 2006). The effectiveness of positive 

interlanguage transfer in enhancing L1-L2 phonological awareness, including the 

contextual application of lexical tone for learners of Mandarin Chinese, has been the topic 

of a few experimental projects and corroborated by a meta-analysis (Yang et al., 2017).  

 

If the focus is on tonality, then Chinese and English are normally considered two 

languages without overlapping features, since one is classified as a tonal language and 

the other as a non-tonal language. If, however, we shift our focus to pitch variation, then 

commonalities can be observed across both languages; moreover, it is feasible to draw 

on these in pedagogy. That is, a bridge can be built for learners to ‘notice’ the similarities 

and allow them to use their L1 to understand Chinese tones from the perspective of pitch 

control.  

 

One study, which examined whether English can be reframed in terms of tones for L1 

Chinese-speaking learners to improve their pitch processing in rising and falling English 

intonations (analogous to Mandarin T2 and T4), found that explicitly mapping 

connections between tonality and atonality helped improve the sensitivity in both 

Mandarin and English pitch perception (Ortega-Llebaria & Wu, 2021). Similarly, Juhász 

and Bartos (2024) compared rising and falling pitch contours in Hungarian with their 

closest Mandarin Chinese equivalents T2 and T4 in a study exploring the possibility of 

utilising intonation patterns in Chinese tones teaching; they found that although some 

differences were observed between the pitch contours in the two languages, there were 

sufficient similarities for these to usefully inform pedagogy. In research investigating 

what degree of plasticity adults exhibit in learning new contrasts in L2, in this case 

Chinese Mandarin tones, results showed that all adult L2 learners, even absolute 

beginners, were able to acquire perceptual discrimination of tonemes at the lexical level 

(Wang et al., 2020). It has also been empirically demonstrated that there is a link between 

perception and production in Mandarin Chinese tone learning, suggesting that the former 

can benefit the latter (Leung et al., 2025), even if the linguistic transfer between 

perception and production may be subject to time lags and limitations (Nagle, 2018). This 

indicates that with sufficient explicit instruction and guidance, learners can enhance their 

‘noticing’ skills and further promote their tone perception and production. Tapping into 

Chinese L2 learners’ implicit knowledge of features of their own L1 to explain similar-

but-different features of their chosen L2 thus seems to be an opportunity for applying the 

principles of deliberate cross-linguistic transfer and ‘noticing’ in language pedagogy. 
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Informed by the ‘noticing’ framework, this study is designed to investigate the possibility 

and practicality of facilitating the construction of salient connections or pathways of 

conscious linguistic transfer between learners’ existing knowledge and skills regarding 

pitch modulation (English intonation patterns, in this study) and Mandarin Chinese 

tonality, with the intention of easing fear and reluctance and thus supporting the second 

language acquisition of lexical tone. 

 

Research Questions 

Based on previous research findings and the authors’ observations of certain similarities 

between Mandarin Chinese tonal pitch contours and the intonation contours commonly 

found in English monosyllabic utterances, the following research questions are proposed: 

RQ1: Does the use of L1 intonation patterns as a model for L2 lexical tone contours have 

a beneficial effect on learners’ attitudes towards and confidence in learning lexical tones? 

RQ2: Does the use of L1 intonation patterns as a model for L2 lexical tone contours 

enable learners to improve their perception and production of Mandarin Chinese tones? 

 

Methodology 

Study Design 

The current pilot study was conducted at UQ in Semester 1 of 2025 in an introductory 

Chinese language course, CHIN1100 - Spoken Chinese IA, using one tutorial group as the 

control group and the other as the experimental group. The study ran for eight weeks and 

was designed in five stages: (1) information session and pre-survey; (2) pre-test 

(perception and production); (3) training sessions and exercises; (4) post-test 

(perception and production); and (5) post-survey. The novel training was dubbed the 

‘YES’ approach. Each 10- to 15-minute training module was incorporated into the lesson 

plan for the relevant semester week, with the main tutor responsible for running the 

tutorial and the guest instructor assisting with targeted tones training. Participants were 

able to access the training materials after class via the course Blackboard site. The 

structure of training modules and the design of in-class activities are described in the 

section on Training; the tests and surveys are described in the section on Data collection 

instruments. 

 

Participants 

After obtaining ethics approval from the University of Queensland (no. 2025/HE000159), 

participants were recruited from the first-year course during a short in-class information 

session; the Consent Form and Participant Information Sheet were distributed via 

Blackboard announcement, email and QR code. There were 48 students enrolled in the 

course in Semester 1, 2025, of whom 21 signed the Participant Consent Form. Data from 

the Student Management System revealed that students in the course were enrolled in 

different degree programs and different majors across the university, with some students 

doing CHIN1100 as a foundational course in their Chinese language major and others 

completing it as an elective.  
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Participants were divided into a control group and an experimental group, such that only 

the students in the experimental group received additional tones training using the new 

method, while both groups received tones training using the more conventional audio-

lingual and gestural methods. For practical considerations, one of the two course tutorial 

groups was chosen at random as the control group and the other as the experimental 

group; this meant that the additional tones training could be provided during scheduled 

tutorial times. In total, 21 students (eleven male and ten female, aged between 18 and 30) 

completed the pre-survey; 15 and 13 completed perception and production pre-tests, 

respectively; and six completed both post-tests (perception and production) as well as 

the post-survey. Of the six students who completed all tests and both surveys, three were 

in the control group and three in the experimental group, with two males and one female 

in each. 

 

Training 

The experimental group received three short 10- to 15-minute training sessions, 

scheduled in semester Weeks 8, 9 and 11. The in-class information session was given in 

Week 6, and the pre-survey and pre-tests were available for participants to complete 

until the end of Week 7. The post-survey and post-tests closed at the end of W14, 

approximately three weeks after completion of the training.  

 

Training Session 1 

The aim of Session 1 was to surface participants’ implicit knowledge and control of pitch 

variation in day-to-day communication in English (the L1 of most learners) and to explain 

the linguistic differences between intonation and lexical tone. The training module was 

run as a mini-workshop, with students guided to complete the following activities in 

small groups of three to five: (1) uttering common single-word utterances such as ‘hello’ 

and ‘yes’ with a range of intonation contours; (2) drawing these contours; (3) providing 

a gloss of the emotional or pragmatic meanings associated with the different intonation 

patterns; and (4) reflecting on the significance of pitch modulation in Mandarin Chinese 

and English. 

 

Figure 1 

Selected activities from Training Session 1 
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Training Session 2 

The aim of Session 2 was to make students aware that they use intonation patterns that 

mimic the pitch contours of Mandarin tones in their everyday English conversations. 

Training activities were structured around the word ‘yes,’ as an example of a very 

common monosyllabic English word: (1) the instructor modelled the word ‘yes’ in 

different interactional contexts with four common English intonation contours that are 

very similar to Mandarin Chinese tones while eliciting from the students the pragmatic 

nuances conveyed; and (2) students practised uttering the word ‘yes’ in contextually 

appropriate communication with the four lexical tones of Mandarin Chinese 

superimposed (Table 2). 

 

Table 2 

Mapping Mandarin Chinese Tones onto English Meanings 

Intonation 
Pattern 

Word Context Interpretation 

Tone 1 ‘yēs’ A: (knocks on B’s office door)  
B: ‘Yēs.’ 

yēs = ‘I’m busy, don’t  
           interrupt me.’ 

Tone 2 ‘yés’ A: (knocks on B’s office door)  
B: ‘Yés.’ 

yés = ‘Please come in.’ 

Tone 3 ‘yěs’ A: ‘Mum, you know how you said I could  
      borrow the car on the weekend?’  
B: ‘Yěs.’ 

yěs = indicates uncertainty  
           and apprehension as to  
           what could come next 

Tone 4 ‘yès’ A: (scrolling through a catalogue of items)  
      ‘No, no, no … Yès!’ 

yès = ‘I’ve finally found what I  
           was looking for!’ 

 

Training Session 3 

The aim of Session 3 was to consolidate learners’ association of Mandarin Chinese lexical 

pitch contours with particular situations and pragmatic meanings in English, so that they 

were able to recall and reproduce them as required in L1 communicative contexts and 

gradually learn to apply them to L2 utterances. Group activities were as follows: (1) 

reminding participants of the four Mandarin-similar intonation contours with English 

‘yes’ (Table 2); (2) experimenting with similar intonation patterns on other common 

monosyllabic words such as ‘no,’ ‘so’ and ‘well’; and (3) matching the different contours 

to contexts in which they might occur (Figure 2). 



Cook et al. 

Figure 2 

Selected activities from Training Session 3 

 
 

Data Collection Instruments 

The pre-survey collected data on the participants’ age, gender, self-rated language 

proficiency and previous Chinese language learning experience. It included three Likert-

scale rated questions on attitudes towards learning Mandarin Chinese tones, with five 

response options ranging from ‘strongly agree’ to ‘strongly disagree’: 

● It will be useful for me to learn Mandarin tones. 

● It will be easy for me to learn Mandarin tones. 

● It will be enjoyable for me to learn Mandarin tones. 

 

The post-survey asked similar Likert-scale rated questions to the pre-survey, to ascertain 

if there had been any change in the students’ attitudes towards learning Mandarin tones. 

Participants in the control group were asked to rate the following statements: 

● It is USEFUL for me to learn Mandarin tones. 

● I find it EASY to learn Mandarin tones. 

● I find it ENJOYABLE to learn Mandarin tones. 

● I am SATISFIED with how well I have mastered Mandarin tones. 

 

Those in the experimental group were asked to think back on the additional training 

sessions when rating the following slightly different statements: 

● The training has been USEFUL in helping me to learn Mandarin tones. 

● The training has made it EASY for me to learn Mandarin tones. 

● The training has made it ENJOYABLE for me to learn Mandarin tones. 

● I am SATISFIED with how well I have mastered Mandarin tones. 

 

The perception pre-test and post-test were designed as tests on the course Blackboard 

site and consisted of two parts. Part A, which tested students’ perception of Mandarin 

Chinese monosyllables, contained ten multiple-choice questions, with each prompt 

drawn at random from a pool of eight syllables with the same phonetic value but four 

different tones (e.g., mā, má, mǎ, mà) read by two different L1 Mandarin speakers, one 

male and one female. The monosyllables were deliberately chosen to include only 

consonants and vowels commonly found in English (the L1 of the majority of 

participants) to avoid potential confusion caused by unfamiliar phonemes. 
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Part B, which tested participants’ perception of Mandarin Chinese disyllabic compounds, 

included ten pools of two questions each: one disyllabic compound read by the same two 

L1 Mandarin speakers who recorded the questions in Part A. The syllables were again 

composed of phonemes that could be easily pronounced and aurally distinguished by the 

predominantly L1 English participants. Syllables were deliberately combined in such a 

way that they did not produce genuine Mandarin Chinese words, so as to avoid the 

possible influence of prior vocabulary knowledge. The compounds were created with 

approximately equal numbers of each of the four tones (five x T1, four x T2, six x T3, five 

x T4). Since previous literature on L2 learners has highlighted frequent confusion 

between T1 and T4 and between T2 and T3, participants were asked to select the correct 

representation from four different options, with each correct tone alternating with the 

tone it is most commonly confused with. For example, the disyllabic combination for 

Question 11 was mǎ-dīng, or T3-T1. Based on the assumption that students were most 

likely to mishear T3 as T2 and T1 as T4, the four answer options provided were T3-T1, 

T3-T4, T2-T1 and T2-T4, or mǎ-dīng, mǎ-dìng, má-dīng and má-dìng. 

 

Like the perception tests, the production pre-test and post-test were set up in Blackboard 

and consisted of two parts. Participants used Vocaroo2 (https://vocaroo.com) to record 

their own voice and pasted the link to the recording into the answer box. Part A tested 

students’ production of Mandarin Chinese monosyllables with ten multiple-choice 

questions, each one drawn at random from a pool of four written pinyin prompts with 

the same syllabic spelling but different diacritic tone markings. As with the perception 

tests, Mandarin syllables composed of familiar, English-friendly phonemes were chosen.  

 

Part B, which tested participants’ production of disyllabic combinations, included ten 

fixed prompts, being the same disyllabic combinations used in the perception test. As the 

purpose was specifically to test students’ production of tones rather than their recall of 

vocabulary or their pronunciation of new phonemes, syllables were carefully selected 

and combined to avoid both genuine Mandarin Chinese words and sounds that were 

considered difficult for L2 learners to articulate. 

 

Data Analysis 

Responses to the perception pre- and post-tests were collected in Blackboard and 

collated and analysed in Excel. The students’ recorded responses to the production pre- 

and post-tests were independently evaluated by L1 Mandarin-speaking Authors 2 and 3, 

with the emphasis on the adequacy of tone production for communication purposes. Each 

individual tone was rated on a scale of one to three (in increasing acceptability of 

performance) across three separate criteria: 

                                                           
2 Vocaroo is a free online voice recording tool without sign-up, enabling recordings to be temporarily stored 
online for later review and download. This was chosen for the production test for its efficiency and ease of 
use. 

https://vocaroo.com/
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● Accuracy – the extent to which the student is able to correctly produce the 

pitch contour of each Mandarin tone at the monosyllabic level, in alignment 

with L1 speaker norms; 

● Tone differentiation – the ability of the student to consistently distinguish 

among the four tones by producing sufficiently distinct pitch patterns, so that 

minimal pairs differing only in tone are perceptually separable; and 

● Understandability – the degree to which the student’s tone production can 

be readily identified and interpreted by listeners as the intended tone, 

regardless of minor deviations from L1-like accuracy. 

 

This score was averaged across the two assessors and (for the disyllabic utterances) 

across the two syllables, resulting in a maximum of nine points for each of the twenty 

recorded responses for each participant. Where tone issues were observed in individual 

syllables within the disyllabic utterances, these were noted separately. 

 

Results 

Surveys 

Of the 21 students who completed the pre-survey, all spoke a non-tonal language as their 

L1, with English the L1 of the majority (17) of participants and the others speaking 

Indonesian, Malay and Norwegian. About half the participants spoke another language in 

addition to English and Mandarin Chinese and approximately one third had prior (formal 

or informal) Mandarin learning experience, mostly at secondary school.  

 

Responses to the Likert-scale rated attitudinal questions in the 21 pre-surveys showed 

moderate levels of optimism and confidence before commencement of the research 

project. In response to the three prompts “It will be ____ for me to learn Mandarin tones,” 

the descriptor “useful” was rated 4.8 (strongly agree) on average, “enjoyable” 3.9 (agree) 

and “easy” 2.9 (neither agree nor disagree). In other words, participants reported quite a 

positive attitude towards learning Mandarin Chinese tones; believed that tones were very 

important; but were diffident about their ability to acquire tones. The attitudinal 

differences between students in the control and experimental groups following tones 

training are illustrated in Figure 3. 
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Figure 3 

Beliefs About Learning Mandarin Tones in Post-Survey: Control vs Experimental Group 

 
 

After several weeks of training using only conventional audio-lingual and gestural 

methods, the three students in the control group who completed the post-survey showed 

slightly negative to moderately positive attitudes, averaging 4.3 (agree) for usefulness, 2.3 

(disagree) for ease of learning, 3.0 (neither agree nor disagree) for enjoyment and 4.3 

(agree) for satisfaction. By contrast, the three students in the experimental group, who 

received training with the new method in addition to (slightly reduced) training via 

conventional methods, developed more positive attitudes and greater confidence over 

the same period, averaging 4.3 (agree) for usefulness, 4.3 (agree) for ease of learning, 4.0 

(agree) for enjoyment and 4.0 (agree) for satisfaction. In other words, although both 

groups were satisfied with their overall progress, the experimental group found learning 

tones both more easy than and just as enjoyable as anticipated, while the control group 

found tones less easy and less enjoyable than anticipated. 

 

Participants’ responses to the open-ended questions acknowledged a number of 

challenges and barriers to mastering Mandarin tones, including recognising individual 

tones; differentiating tones in multisyllable words and sentences; and confusing tone 

pairs (T1-T4 and T2-T3). Their suggestions included clearer initial guidance to foster 

tone awareness; personalised, one-to-one feedback, particularly to prevent fossilisation 

of errors; authentic learning materials; and distinct tone learning strategies for more 

advanced language acquisition levels. 

 

Perception Tests 

Figure 4 shows the results for the perception pre-test, completed by fifteen participants. 

Results were very similar for participants in the experimental and control groups, both 
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in overall patterns and in individual error rates. Somewhat surprisingly, students scored 

higher on the correct identification of tones in disyllabic compounds than in 

monosyllables. Overall, students were most adept at recognising T1 (error rate 6%), 

followed by T3 (11%), T2 (18%) and T4 (28%). Closer analysis revealed that students 

often mistakenly identified T2 as T3 and vice versa (cf. H. Zhang, 2018), and T1 as T4 and 

vice versa (cf. Yang, 2016), both in monosyllables and in disyllables.  

 

Figure 4 

Perception Pre-Test: Error Rates for Tones 1-4 

 
 

A comparison of the perception post-tests with the pre-tests submitted by the same six 

participants reveals that learners in both the control and the experimental groups 

benefited from the training received (see Figures 5 and 6), with males performing better 

overall than females. Once again, tone perception was better on Part 2 of the test 

(disyllables) than on Part 1 (monosyllables) for both groups (see Figure 6). Overall, T4 

remained the most challenging tone to identify correctly (see Figure 5), followed by T2 

and T3, with T1 showing the lowest rates of misidentification, despite the somewhat 

anomalous jump in T1 perception errors for the control group in the post-test. The 

control group achieved a greater overall reduction in perception errors from 27% to 

17%, compared to a decrease in the experimental group from 13% to 11% (Figure 5). 

Both groups improved their test scores by a similar amount (Figure 6).  
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Figure 5 

Error Rates in Perception of Tones 1-4: Control vs Experimental Group 

 
 

Figure 6 

Scores in Perception Pre- and Post-Tests: Control vs Experimental Group 

 
 

Production Tests 

The production pre-test was completed by thirteen participants. Due to technical glitches 

a few recordings were lost; statistics were calculated after excluding the missing data. 

The Pearson correlation coefficient for inter-rater agreement was 0.978, indicating high 

agreement. Detailed qualitative analysis of the pre-tests revealed, as predicted by 



Cook et al. 

previous research, firstly that there was common confusion between tone pairs T1-T4 

and T2-T3 (cf. Yang, 2016; H. Zhang, 2018) and secondly that production of T3 presented 

the greatest challenge (cf. Guo & Tao, 2008). The most common production error was to 

mispronounce T3 as T2; this mirrors the confusion between T2 and T3 observed in the 

perception tests. Other common issues with T3 arose from unstable or insufficiently 

controlled pitch contours (e.g., ambiguous pitch turn; more than one pitch turn; rising too 

high at the end). The second most challenging tone for production was T4, with some 

participants pronouncing T4 as T1 or abbreviated T1 (similar to Mandarin neutral tone) 

or occasionally as T2. The second easiest tone for production was T2, which was generally 

pronounced quite clearly, although it was sometimes hard to distinguish from T3 in 

students’ recordings. Participants’ pronunciation of T1 was deemed by the assessors to 

be most adequate; however, in some cases other tones were realised as T1. Overall, it is 

clear from the production pre-tests that while some students had already attained a 

reasonably adequate level of tone production, others had not yet developed a clear, 

systematic cognition of Mandarin tones. This was evident in the fact that for some 

students, tone production was somewhat ‘hit and miss’: all four tones could be 

pronounced correctly or incorrectly seemingly at random. 

 

A comparison of the production post-tests with the pre-tests submitted by the same six 

participants reveals that students in both the control and the experimental groups 

improved during the period in question (see Figure 7). Despite individual variation 

amongst participants, both groups achieved very similar averages in both pre- and post-

tests. Once again, male participants outperformed females. 

 

Figure 7 

Individual Scores in Production Pre- and Post-Tests: Control Group vs Experimental Group 
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Considering only the six final participants, a detailed analysis of tone production in the 

pre- and post-tests revealed that tone pair confusions (T1-T4 and T2-T3) persisted, as 

did the relative difficulty of the four tones, with T1 the easiest and T3 the hardest to 

acquire. T3 improved most markedly in both groups but remained the most significant 

challenge. For example, T3 sometimes started with a too-obvious dropping pitch over an 

unnecessarily large range or ended on an overly high pitch and/or a fluctuating pitch 

contour. The authors surmise that some students in the experimental group may have 

overgeneralised their training techniques in exaggerating the T3 pitch turn or entirely 

copying English intonation patterns onto Chinese syllables. 

 

Discussion 

The current research set out to ascertain whether the use of common English intonation 

patterns on monosyllabic English utterances as a model for Mandarin Chinese tones 

might show beneficial effects either in the efficacy of tones teaching or in students’ 

attitudes to learning. The findings presented here indicate that while there was no 

measurable advantage in this small-scale pilot study in improving the perception or 

production of tones vis-à-vis conventional methods, participants in the experimental 

group did develop more positive attitudes towards learning than those in the control 

group, reporting greater enjoyment and ease of acquisition. Of course, training methods 

that promote effective learning are very important; however, learner attitudes are known 

to be similarly important. Learner satisfaction and enjoyment have been associated with 

greater persistence and engagement in learning, both of which are important for learner 

retention (Guo, 2021; Schreiner & Nelson, 2013). 

 

In relation to RQ1 (effects on students’ attitudes towards and confidence in learning 

lexical tones), the findings suggest that the novel approach piloted in the current research 

project does indeed help alleviate learners’ negative preconceptions and reinforce 

positive attitudes. In particular, the L1 speakers of non-tonal languages who attended the 

‘YES’ training sessions were shown that they actually already have the necessary skills 

(pitch variation, control of pitch production, discernment of pitch contours) to learn a 

tonal language; consequently, they developed more confidence and enjoyed the tones 

training more. This aligns with cross-linguistic transfer theory: drawing learners’ 

attention to similarities between L1 and L2 facilitates ‘noticing,’ reduces cognitive load, 

and promotes positive transfer (Ringbom, 2006). By contrast, pedagogies that ‘foreignise’ 

the target language and emphasise its ‘otherness’ risk increasing learner anxiety and 

inefficiency.  

 

These findings have clear implications for CFL teaching. The study, although small in 

scale, produced results that were strongly suggestive of improved learner confidence and 

enjoyment with the new training method. CFL/CSL instructors can thus consider 

incorporating the ‘YES’ method into tones teaching, not to replace but rather to augment 

existing tones teaching methods. Since links between learner attitudes and continued 
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study motivation are well established, the new ‘YES’ method could well have some 

positive flow-on effects on long-term student retention in tertiary level Mandarin Chinese 

courses. The findings also suggest that CFL/CSL pedagogy should not be restricted to 

existing methods of tones training but should continue to develop and experiment with 

novel approaches. 

 

The training sessions described in this research project were designed to help students 

learn Chinese tones by presenting them as a familiar concept in a slightly different guise, 

enabling learners to draw on the intonation patterns of their non-tonal L1 when acquiring 

a tonal language. In the pre-survey, participants pointed out some barriers and challenges 

they had encountered in Chinese tones learning in the first six weeks of their Mandarin 

Chinese university course, indicating that they were aware of differences between 

English and Mandarin. The training sessions tapped into this kind of ‘noticing’ to help 

them focus more on similarities than on differences; this allowed participants to 

consciously employ cross-linguistic transfer, hence building their confidence and gaining 

more motivation in the learning process, eventually achieving a “similarity-easiness” 

learning outcome (J. Zhang, 2018). Recent national evidence indicates substantial 

attrition in language study across secondary schooling (AFMLTA, 2024; Jiang et al., 2024), 

while a 2026 parliamentary inquiry identified discontinuity in Chinese learning pathways 

as a particular barrier to sustained participation and proficiency (House of 

Representatives Standing Committee on Education, 2026). 

 

The findings revealed a scale of decreasing ease of acquisition in tone production: T1, T2, 

T4, T3. Of the four tones, T1 was not only the easiest to acquire, it also seemed at times to 

be the default realisation for other tones. Since it is well known that T1 is usually the most 

accessible for CFL/CSL learners, this could be a case of overgeneralisation or 

oversimplification. The fact that T4 was occasionally realised as T2 could potentially be a 

result of mismatched transferral of rising and falling pitches in the learners’ L1 (mostly 

English). The unstable and insufficiently controlled pitch contours observed in the 

production of T3 were not particularly surprising, in view of previous research 

highlighting this as the most difficult tone to pronounce adequately. Moreover, the 

mapping of L1 (English) ‘apprehensive, dubious or uneasy’ intonation onto Mandarin 

syllables by the students in the study could have exacerbated this manifestation.  

 

In relation to RQ2 (effectiveness in helping students acquire lexical tones), comparison of 

the two groups’ performance on pre- and post-tests indicated that both conventional and 

new methods of tones teaching benefited students’ perception and production of 

Mandarin tones. Although the control group achieved a greater overall reduction in 

perception errors than the experimental group (Figure 5), this could be related to the fact 

that the control group started at a higher error rate (27% cf. 13% for the experimental 

group), leaving more capacity for them to improve their error rates. 
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There are several limitations of the current study. With only six participants completing 

all phases of the research project, the results of this study cannot claim to be 

representative of the larger student cohort. If treated with the caution generally accorded 

to the interpretation of pilot studies, the findings can nevertheless provide some useful 

pointers for further research and pedagogical practice. The brief training offered to 

participants – only 30-40 minutes in total – is likewise a limitation. A longer training 

duration could presumably produce more conclusive findings and perhaps reveal greater 

discrepancies between the control and the experimental groups. Another improvement 

to consider is the inclusion of delayed post-tests to measure learning retention and 

attitudinal change weeks or even months after completion of the training. Finally, it 

should be acknowledged that the ‘YES’ approach in its current form is heavily tailored to 

L1 English speakers. Although adaptation for other L1 learner cohorts would be relatively 

straightforward for some languages (e.g., German), significant modifications may be 

needed for others (e.g., Hindi). Thus, there is still much work to do in adapting the new 

approach and creating more teaching and learning materials to make it more broadly 

applicable.  

 

In addition to conducting research on a larger scale and/or for a longer duration, some 

future directions for tones training were identified by trialling the module in this pilot 

study. Firstly, there are pitch-height distinctions between Chinese tones and English 

intonation contours. It was observed that some participants in the experimental group 

overgeneralised the English intonation patterns presented in the ‘YES’ training modules 

and consequently produced in the post-test some non-standard Mandarin lexical tones 

that were closer to pitch contours common in spoken English. This points to the success 

of the training in providing an L1 model that learners could consciously apply in acquiring 

L2 tones. At the same time, it highlights a potential weakness of the ‘YES’ training, namely 

that when pitch contours in L1 and L2 are not exactly the same, there may be a tendency 

for learners to opt for a ‘next best’ approximation drawn from more familiar L1 linguistic 

resources. In future training sessions, to reduce the processing load, it might be advisable 

not merely to copy intonation patterns from English, but also to give learners 

opportunities to ‘notice’ pitch contour differences once they have acquired a basic level 

of competence. A second area of focus is suggested by the somewhat tenacious tone pair 

confusion (T1-T4, T2-T3) that persisted within the experimental group in both 

perception and production post-tests, despite relating these tone contours back to L1 

models. Future training could include a stronger emphasis on practising and comparing 

confusing pairs to help students distinguish more reliably between them. Another aspect 

for future monitoring and investigation is the potential (unintended) transference from 

L1 onto L2 of learners’ associations between a given pitch contour and its L1 modal or 

pragmatic affect. Students who have been trained to consciously associate certain 

situations and pragmatic connotations with particular pitch contours in their L1 in order 

to recall and reproduce these pitch contours at will may require specific guidance to 

dissociate the pragmatic value from the tone contour in their L2.  
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Conclusion 

This paper argues for a re-evaluation in CFL teaching of the perceived differences 

between Mandarin Chinese and non-tonal languages. The authors’ experience shows that 

L1 speakers of Indo-European and other non-tonal languages bring a range of linguistic 

skills to the CFL classroom, knowledge which is often overlooked by CFL instructors but 

which can be tapped into and built upon. Appropriate application of the pedagogical 

principles of cross-linguistic transfer and ‘noticing’ can be beneficial in assisting learners 

to master the macro skills of speaking and listening in a tonal language such as Mandarin, 

as well as in developing positive attitudes towards and a curiosity for learning. Rather 

than directly pointing out differences and highlighting barriers to learning, it may be 

more effective to transform differences into connections, awkwardness into familiarity, 

and fear into curiosity. Despite acknowledged limitations of the project, including a small 

sample size and short training duration, the current research underscores the continued 

relevance of a key pedagogical principle in language teaching, namely highlighting the 

similarities between learners’ first and second languages and acknowledging differences 

without magnifying them. 

 

It is pleasing to observe in the literature on the second language acquisition of lexical tone 

an incipient willingness to acknowledge some transferable linguistic knowledge between 

non-tonal and tonal languages, as in a previous study comparing Hungarian intonation 

contours with Mandarin tones (Juhász & Bartos, 2024). The findings of the present pilot 

study suggest that the approach trialled here should be adapted for learners from a wider 

range of L1 backgrounds and that researchers and language educators should continue 

to investigate novel, complementary approaches for teaching Mandarin Chinese tones to 

L1 speakers of non-tonal languages. In so doing, it is worth bearing in mind that 

supporting a healthy attitude towards learning may be just as important in the long term 

as improving measurable learning outcomes. One of the guiding principles in second 

language teaching, that of making the ‘strange familiar,’ can claim as much relevance 

today as when it was first proposed nearly half a century ago. 
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