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A Preliminary Analysis of Thai Tone Errors Made by 
Japanese Learners

Pornsri Wright

Abstract
In this preliminary study, the production of Thai tones was investigated. 16 first 

year Thai majors and 16 Thai minors were tested on their pronunciation of 100 

words that comprised 20 examples of each of the Thai tones. Tone errors as well as 

the tones substituted for target tones were analyzed. It was found that Thai majors 

performed better than Thai minors and that contour tones (rising and falling tones) 

were easier to produce correctly than level tones (particularly the low and high 

tones). The high tone stood out as generating the most errors. Implications for 

teaching low-level students are discussed.

  

1. Introduction 
Thai is a tonal language in which variations in pitch create meaning at the level 

of the word or syllable. Thai has five tones, by which five different words can be 

formed out of one syllable. For example, when the syllable [khaa] is pronounced 

with a mid tone (Tone 1), it has the meaning “to be lodged in,” but in a low tone 

(Tone 2) it means “galangal root.” Likewise, when pronounced in the falling tone 

(Tone 3), it means “I” or “servant;” in a high tone (Tone 4), “to do business in;” 

and in the rising tone (Tone 5), “leg.” In addition to vocabulary and grammar, Thai 

language learners must grapple with tone, especially at the early stages. If learners 

are unable to perceive lexically significant differences in pitch, they will be unable to 
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comprehend the spoken language; and if they are unable to pronounce a word with 

the appropriate tone, they risk being misunderstood. 

This study was intended as a preliminary investigation in how Japanese learners 

at the earliest stages of Thai language instruction begin to use Thai tones. The aim 

was to find out whether certain tones are more problematic than others in order to 

improve the teaching of Thai pronunciation to beginners. The study focused on tone 

production rather than perception, and it used student recordings of tones in citation 

form rather than connected speech. It found that level tones (especially low tone and 

high tone) were more difficult to produce accurately than contour tones (the rising 

and falling tones). 

2. Review of Literature

2.1 Tone in the Thai Language

The form of the language taught in Thai language classes is Standard Thai, 

considered the official variety of Thai “spoken by educated speakers in every part 

of Thailand, used in news broadcasts on radio and television, taught in school, and 

described in grammar books and dictionaries” (Tingsabadh & Abramson, 1993). 

Standard Thai belongs to the family of Tai languages that originated in southern 

China. Spoken across Southeast Asia, the Tai languages today include Lao and Shan, 

of Northeastern Myanmar, as well as the languages of smaller ethnic communities 

scattered across south China and northern Vietnam (Wyatt, 1984). Thai is unrelated 

to other languages spoken in Southeast Asia, including Khmer, Burmese and 

Vietnamese. 
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Over many decades, research has been carried out on tone in Standard Thai in 

monosyllabic or citation form (Abramson, 1962, 1975, 1979; Erikson, 1974) and in 

stressed and unstressed syllables of connected speech (Tingsabadh & Deeprasert, 

1997). The research has confirmed that the five tones of Thai can be divided into 

three level or static tones (low, mid and high) and two contour or dynamic tones 

(rising and falling). Each tone is defined by its fundamental frequency (f0) shape. 

According to Abramson (1979), the dynamic tones are characterized by rapid 

changes of f0 while the static tones show slow movement of F0. He describes the f0 

movement of the Thai tones as follows: 

Of the three static tones, it is the mid tone that is most likely to appear 

occasionally as a level. The high tone is more likely to be seen as a rise 

high in the voice range in contrast with the low rise of the rising tone. The 

low tone is likely to appear as a low fall in contrast with the high fall of the 

falling tone (p. 154).

Figure 1: Standard Thai tones in citation form, Abramson (1962)
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A five-tone scale pitch system is used by researchers to represent 

the F0 height and direction of each tone. Thai tones in citation form can 

be represented as follows: the mid tone is [33], low tone is [21], falling 

tone is [52], high tone is [45], and rising tone is [25].  
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A five-tone scale pitch system is used by researchers to represent the f0 height and 

direction of each tone. Thai tones in citation form can be represented as follows: the 

mid tone is [33], low tone is [21], falling tone is [52], high tone is [45], and rising 

tone is [25]. 

It must be noted, however, that tone in Thai is dynamic and fluid. Tones not only 

vary across the many Thai dialects but have been evolving for centuries (Tingsabadh, 

2001). Ancient forms of the language lacked the rising and falling tones, which split 

from the high and low tones, respectively. Many studies have also documented how 

tones in the modern language are continuing to change. For example, Teeranon and 

Rungrojusuwan (2008) documented how words that had been pronounced with a 

high tone just 30 years ago are now increasingly rendered as a mid-rising tone by the 

younger generation. It is notable that these changes continue the process by which 

contour tones have grown out of static tones. 

2.2 Lexical Tone Languages vs. Others

Whereas lexical tone languages, such as Thai, use pitch to differentiate lexical 

meaning, stress-accent languages such as English use pitch to carry prosodic meaning. 

A rise or fall in pitch can turn an utterance into a question or a statement, respectively. 

Pitch-accent languages, such as Japanese, may be considered to be a sub-group of 

tone languages because pitch can be applied to certain syllables or moras to create 

phonemic minimal pairs (Yip, 2002). For example, “ame” can mean “candy” or “rain,” 

depending on whether the pitch is accented on the second or first syllable, respectively. 

However, it should be noted that the number of contrasting tones are few, and the 

distribution of tones within words is restricted to specific syllables. The surprise 

expressed by most Japanese Thai-language beginners when introduced to the Thai 

tones assures one that lexical tone is an unfamiliar concept to them.
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2.3 Learning Tone Languages

Would a learner whose native language is a tone language have an advantage 

in perceiving or producing Thai tones over a learner whose native language is a 

non-tone language? After all, Lado (in Dulay and Burt, 1974), writing about the 

Contrastive Analysis Hypothesis (CA) states “that individuals tend to transfer 

the forms and meanings, and the distribution of forms and meanings of their 

native language and culture to the foreign language and culture,” and that “in the 

comparison between native and foreign language lies the key to ease or difficulty 

in foreign language learning” (p. 97). Many studies (e.g. Gandour, 1983; Wayland 

and Guion, 2004) have supported this notion, suggesting that linguistic experience, 

particularly the native language, enables listeners from a tone language to perform 

better than those from a non-tone language. However, recent studies of tone 

perception have found that L1 influence is complex regardless of whether it is a tone 

or non-tone language.

Cooper and Wang (2010) pointed out that “native phonetic systems affect the 

perception of foreign sounds” but that speakers of tone languages do not necessarily 

perceive tone more accurately than non-tone language speakers. They described a 

study carried out by Francis, et. al. in which a significant difference in Cantonese 

tone identification accuracy by English and Mandarin speakers could not be found. 

Cooper and Wang’s own (2010) study similarly found no significant difference 

between Thai and English listeners in identification of Cantonese tones. However, 

they did find that Thai subjects were better at processing non-native pitch in order to 

accurately identify lexical items, especially after a period of training in Cantonese 

tone. The Perceptual Assimilation Model (PAM) (Best in Best & Tyler, 2007) 

attempts to resolve these seemingly contradictory findings by positing that language 
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learners may use more than phonological or higher-order information (allophones, 

phonemes) in order to perceive non-native speech. Indeed, learners may be aided 

by the wide range of phonetic properties found in their native language, including 

pitch patterns, duration, voice quality, and rhythmic variations in order to process, 

perceive or assimilate highly dissimilar foreign languages. Gandour (1983) found 

that both English and Cantonese speakers could perceive Mandarin tones, but that 

the English speakers tended to focus on pitch height while the Cantonese speakers 

used both pitch height and direction. So (2010) also demonstrated that Japanese 

learners can process unfamiliar Mandarin tones by assimilating them to their pitch-

accent system. 

 

3. Research Questions
The questions that formed the basis of this study were as follows: 1) Are the five 

tones of Thai equally difficult for Japanese learners? 2) Are learners more likely to 

pronounce some tones more accurately than others? 3) Which are the most and least 

difficult tones to produce? 4) When students make errors, which tones become the 

most common error types, and will the easiest tones be the most-substituted tones?

 4. Hypotheses
The current study set out to test the following hypotheses: 1) The five tones of 

Thai are not equally difficult. 2) Beginners will produce contour tones (falling tone 

and rising tone) more accurately than level tones (mid, level and high tones). 3) The 

most difficult tone to pronounce is Tone 4 (high tone), while the least difficult is 

Tone 3 (falling tone). 4) When students make errors, Tone 3 (falling tone) will be the 

tone that students substitute most often (because it is easiest to pronounce), while 

Tone 4 (high tone) will be the least common error type. 
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5. Methodology

5.1 Participants

The subjects consisted of thirty-two students enrolled at Kanda University 

of International Studies, who were divided into two cohorts. 16 of the subjects 

consisted of 2 male and 14 female Thai majors in their first year of university study. 

Three subjects had Thai mothers but had never spoken the language before entering 

university. As Thai majors, students meet ninety minutes each weekday for Thai 

reading, writing, grammar, speaking and listening classes. The other 16 subjects 

consisted of 2 males and 14 females who were minors in the Thai language. This 

group has two 90-minute classes each week; they study grammar, reading and 

writing on Tuesdays and speaking and listening on Wednesdays. The class for Thai 

minors is a more heterogeneous group, with students from different majors and in 

different years of university study (from freshmen to seniors). These subjects had no 

experience with Thai prior to enrolling in the class. The students ranged in age from 

18 – 21 years. 

5.2 Instrument

The instrument used to collect the data for this study comprised a list of 100 

monosyllabic words, divided into twenty words of each of the five tones in Thai. The 

words were selected from the list of vocabulary appearing in the “Try Thai” textbook 

(Wright, 2011) used in the class and that the students studied over the semester. The 

word list, which included definitions and phonetic transcriptions (see appendix), was 

prepared and distributed to the students two weeks in advance of the test. The test 

was conducted during the twelfth week of the first semester. The Thai majors could 

access audio files posted on the online Moodle platform; they were also encouraged 
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to meet with Thai exchange students for additional practice. On the other hand, 

the minor students had no access to online audio files, and they had no chance to 

practice with Thai exchange students. Both groups of students were familiar with the 

words, which had been practiced in class. 

5.3 Procedure

In the test, each student was given the list of 100 monosyllabic words without 

phonetic transcription and asked to pronounce the words in the order listed. They 

were told that the test was part of their final exam and that they had to say all the 

words in eight minutes. Each student’s speech was recorded. In order to rate each 

subject’s tone production, the five-tone scale pitch system was utilized, in which 

tone 1 is mid tone [33]; tone 2 is low tone [21]; tone 3 is falling tone [52]; tone 4 is 

high tone [45]; and tone 5 is rising tone [25]. The method of listening to and marking 

tones was similar to those used in Thai dialect studies. As subjects spoke, the rater 

marked down the tones produced; later, the rater listened to all the recordings a 

second time. Errors, as well as the tones produced as substitutes for target tones, 

were noted. The rater (the author of the present study) is a native speaker of Thai, 

whose earlier research (Chinchest, 1989) required the identification of tone in 

monosyllabic words (citation form) and in connected speech. After the data was 

tabulated, 2-factor ANOVA and post-hoc Tukey’s tests were used to test the null 

hypotheses that no significant differences existed between any of the tones or that no 

significant difference existed between the scores of the two groups. 
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6. Results 

Table 1: Overall test results and ANOVA analysis

6.1 Overview of Results

The test results were subjected to statistical analyses that examined, firstly, the 

errors made, i.e. when a student missed the target tone, and then the error types, i.e. 

the tones that were substituted in error for the target tone. In general, these analyses 

supported the hypothesis that students would encounter more difficulty with level 

rather than contour tones. On the test overall, the students scored an average of 

81% correct (see Table 1). A t-Test showed the difference between the Thai Majors 

(M=87%) and Thai Minors (M=76%) was significant – (t(30)=2.32, p<0.05). It 

would appear that students fared best with Tone 3 words, which generated a rate of 

90% correct responses. This was followed by Tone 5 (86%), Tone 1 (84%), Tone 2 

(81%) and Tone 4 (65%). 
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6.2 Analysis of Errors

In order to examine the test results in more detail, the combined errors of both 

groups were subjected to a two-factor ANOVA, with Group as a between-subjects 

factor and Tone as a within-subjects factor (see Table 1). The test found a significant 

effect of Group, meaning that the difference between Majors and Minors was 

significant. The test also found a significant effect for Tone, meaning that the number 

of errors generated by one or more of the tones was significant. Post-hoc Tukey's 

HSD tests were used to look more closely at this effect. The tests showed that the 

number of errors generated by Tone 4 items differed significantly (p < 0.05) from 

the errors generated by each of the other tones. In contrast, there was no significant 

difference between any pair of other tones. 

The scores of the Majors and the Minors were also subjected to respective single-

factor ANOVAs. In both cases the effect of Tone was found to be significant, but 

the Tukey’s tests revealed slight differences for each group. As for the Majors, their 

performance resembled that of the combined results; that is, Tone 4 stood out as 

significantly more difficult than all of the other tones. As for the Minors, however, 

a significant difference was found only between the high number of errors for Tone 

4 (M=7.31) and low number for Tone 3 (M=2.88). Paradoxically, this could suggest 

that Tones 5, 1 and 2 are simultaneously as “difficult” as Tone 4 and as “easy” as 

Tone 3. However, as noted above, the performance of the Minors as a group differed 

significantly from the Majors. It may be that the Tukey’s test results showed that the 

Minors struggled with all the tones, whereas the Majors did relatively well with all 

the tones except Tone 4. 
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6.3 Analysis of Error Types 

Table 2: Data for error types and results of ANOVA 

In addition to looking at the number of errors generated for each tone, the analysis 

also examined the tones that students substituted in error, i.e. the error types. In 

this way, a better picture emerged of how low-level learners pronounce tone. Table 

2 shows the error types that were generated in error for each target. Tone 1 (34%), 

Tone 5 (33%) and Tone 3 (30%) were the most common error types. In contrast, 

Tones 4 (3%) and 2 (0%) were virtually nonexistent as error types. Two-factor 

ANOVA found a significant difference between the Majors and the Minors (p < 

0.05). The test also found a significant effect for Tone (p < 0.0001), which was 

likely influenced by the extreme difference in the occurrence of Tones 2 and 4 as 

error types relative to Tones 1, 3, and 5. Additional ANOVAs were carried out to 

determine whether any significant difference existed between Tones 1, 3 and 5 as 

“preferred” error types. A two-factor ANOVA for the combined cohort as well as 
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single factor ANOVAs for the Majors and Minors found no significant difference 

between Tones 1, 3 and 5 as error types. 

Table 3: Response rates for each target tone. Boldface indicates the correct choice. 

The rest of this analysis will look more closely at the error types generated for 

each target tone.

6.3.1 Error Types for Tone 1

The Tone 1 (mid tone) words generated a target response rate of 84.06% correct 

(see Table 3). Tone 3, with a response rate of 8.59%, and Tone 5 (7.18%) were 

the only error types as there was only one occurrence of Tone 4 and none of Tone 

2. Two-factor ANOVA (see Table 4) found no significant effect of group; that 

is, no difference between the scores of the Majors and the Minors. There was, 
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however, a significant effect of Tone (p <0.0001). The contour tones (Tones 3 and 

5) occurred equally as errors for Tone 1 while Tones 2 and 4 (level tones) occurred 

equally infrequently. 

6.3.2 Error Types for Tone 2

Target Tone 2 (low tone) generated a rate of 81.09% correct responses. Tone 3 

(8.12%) was the most frequent error type, followed by Tone 5 (5.46%), Tone 1 

(3.28%), and Tone 4 (2.03%). Among the Minor students, the choice of Tones 3 

and 5 as error types was especially frequent: 11.56% and 7.81%, respectively (as 

opposed to just 4.68% and 3.12% for the Majors). It would appear, therefore, that 

Tones 3 and 5 are easier to produce than Tones 1 and 4. However, the statistical 

analysis showed a more complex picture. Two-factor ANOVA (see Table 4) found 

significant effects for Tone and for Group, meaning that the difference between the 

Majors and Minors was significant. Indeed, the spread between the Majors (90% 

correct) and the Minors (72.18% correct) was greater than for any of the other 

tones, suggesting that Tone 2 is especially difficult for true beginners, such as the 

Minor students. Post-hoc tests suggested that Major students found Tone 2 to be 

moderately easy. They tended to substitute either Tone 3 or Tone 5 but never Tone 

4 in error. On the other hand, Minor students struggled with or were confused by 

Tone 2. For they not only substituted the easy-to-pronounce Tones 3 and 5 as error 

types but also Tone 4, which almost never appeared as an error in any other part of 

the test.
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Table 4: ANOVA of error types for targets Tone 1 and Tone 2

6.3.3 Error Types for Tone 3

Tone 3 (falling tone) was the least problematic tone for both Majors (94.68% 

correct) and Minors (85.62% correct). As for error types, the outcome was similar 

to that for Tone 1. Tones 1 (5%) and 5 (4.53%) were the most common error types, 

whereas Tone 2 and Tone 4 were almost nonexistent. Two-factor ANOVA found 

a significant effect for Group as well as for Tone, and the post-hoc tests showed 

that the results for tones 1 and 5 differed significantly from those for tones 2 and 

4. By contrast, there were no significant differences between Tone 1 and Tone 5 

or between Tone 2 and Tone 4. These results then, add to the notion that Tone 3 

is relatively easy for Japanese students (given the low number of errors) and that 

Tones 2 and 4 are difficult as they rarely appeared as an error type. 
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Table 5: ANOVA of error types for targets Tone 3 and Tone 4 Tone 5

6.3.4 Error Types for Tone 4

When tested on Tone 4 (high tone) words, both Majors (66.87%) and Minors 

(63.43%) performed poorly. They also made similar types of error, with Tones 

1 (15.46%) and 5 (13.75%) as the most common error types. Tone 2 did not 

appear at all as an error, while Tone 3 (5.62%) appeared relatively little. Two-

factor ANOVA found no significant effect for Group (both groups performed 

equally poorly). But it found a significant effect of Tone. As with the target Tone 

1 and Tone 3 words, the post-hoc tests found that Tone 2 (nonexistent) differed 

significantly as an error type from Tones 1 and 5, which occurred frequently. 

Additionally, however, Tone 3’s low rate of substitution relative to Tones 1 and 5 

was also significant, meaning that the latter were significantly more likely to be 

produced as a Tone 4 error than Tone 3. This suggests that while both Tone 3 (falling 

tone) and Tone 5 (rising tone) are both contour tones, they are not produced in 

an arbitrary manner. Indeed, their appearance as errors has much to do with the 

articulation of the target tone. 

 



380

神田外語大学紀要第26号
The Journal of Kanda University of International Studies Vol. 26（2014）

6.3.5 Error Types for Tone 5

Target Tone 5 (rising tone) resulted in a wide spread between the Majors 

(92.81% correct) and Minors (78.43%). For target Tone 5, subjects overwhelmingly 

substituted Tones 1 (7.81%) and 3 (6.25%) as error types. Tones 2 and 4 essentially 

did not occur as errors. Two-factor ANOVA revealed a significant effect of Group 

(the majors scored significantly higher than the Minors), and of Tone. Post-hoc tests 

revealed that the most significant differences lay between the tones that occurred 

(tones 1 and 3) and those that did not (tones 2 and 4). Target Tone 5 is the only tone 

for which ANOVA also found a significant effect of Tone X Group. This was likely 

due to the very high occurrence of Tones 1 and 3 among the Minors (10.31% and 

10.62%, respectively) compared with the Majors (5.31% and 1.87%). The Minors 

clearly struggled with target Tone 5 words, and they substituted equally with Tones 

1 and 3. As for the Majors, on the other hand, they produced Tone 3 so little that it 

was not significantly different from Tone 4 or Tone 2. Finally, it should be noted 

that while Tone 5 (rising tone) was a frequent error type for Tone 4 (high tone), the 

reverse was not true. Tone 4 never appeared as an error type in Tone 5.   

6.3.6 Results – Concluding Remarks

Some of the key results from the above analyses include the following: 

•  Tone 4 (high tone) appears to be the most difficult tone. It generated the 

most errors (by both groups), and it rarely occurred as an error type for 

another target tone. 

•  Tone 2 (low tone) did not generate significantly more errors than tones 

1, 3 or 5, but it never appeared as an error type. The Minors struggled 

significantly more with Tone 2 than did the Majors. 

•  Tone 1 (mid tone) did not differ statistically from tones 3 and 5. There was 
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no significant difference in the number of errors it generated or in how often 

it appeared as an error type. There was no significant difference between the 

two groups in how often they made Tone 1 errors or in how often they used 

Tone 1 as a substitute for some other target.

•  Tone 5 (rising tone) did not generate significantly more errors than tones 3 

or 1. But it appeared as an error type somewhat more for target Tone 4 than 

for target Tone 2. The Minors made significantly more errors with Tone 5 

than did the Majors. 

•  Tone 3 (falling tone) generated the fewest number of errors. Among the 

three common error types (tones 1, 5, 3), it appeared the least. However, it 

was the most generated error type for target Tone 2. 

7. Discussion
The first hypothesis – that the five tones are not equally difficult – was confirmed. 

Indeed, the subjects responded differently to each tone. Tone 4 was clearly difficult 

for both Majors and Minors. They made significantly more errors with Tone 4 than 

any other, and they rarely produced Tone 4 as a substitute for another target tone. 

Tone 2 was also difficult, though significantly more so for the Minors than Majors. 

The difficulty associated with producing Tone 2 is more apparent in the way it was 

never spoken in error for another target tone. While it appeared that no significant 

difference could be found in the number of errors generated by tones 1, 3 and 5, 

there were many differences in the way these tones appeared as error types for other 

target tones (as will be discussed below).

The second hypothesis – that contour tones (tones 3 and 5) would be produced 

more accurately than level tones (tones 1, 2 and 4) – was largely confirmed. 
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Tones 3 and 5 did generate substantially fewer errors than Tones 4 and 2, but not 

significantly fewer than Tone 1. Tones 3, 5, and 1 were also the tones most often 

produced as substitutions for other target tones. The subjects may have been 

comfortable producing falling and rising tones because they are similar to pitches 

used in Japanese to differentiate certain word pairs as well as to convey statement 

or question intonation, respectively. On the other hand, as noted above, Tone 5 

occurred far more often than Tone 3 as an error type for target Tone 4 while Tone 3 

occurred more often than Tone 5 as an error type for target Tone 2. When students 

couldn’t produce the high tone, they most often produced rising tone; likewise, when 

the low tone was the target, they tended to produce the falling tone but not the rising 

tone. In these cases, the students may have been aware of the target but were unable 

to articulate it accurately. Regarding Tone 1 (mid tone), the results showed that it is 

neither especially difficult nor easy. Students often got it wrong (it generated slightly 

more errors than tones 3 and 5), but they also frequently pronounced it as a substitute 

for other target tones. Tone 1 does not stand in opposition to any tone in the manner 

of Tones 2 and 3 or 4 and 5. It may be that the mid tone is chosen when a student is 

not entirely certain of the appropriate target. 

The third hypothesis – that Tones 4 and 3 would be the most difficult and easy, 

respectively – was proven correct as far as Tone 4 is concerned (see above). While 

Tone 3 was proven to be easy, it was not possible, based on this research, to produce 

a hierarchy of tone difficulty with Tones 3 and 4 at opposite ends of the spectrum. 

As for the final hypothesis – that Tone 3 will be the most frequent error type for 

other target tones whereas Tone 4 will be the least frequent error type – it could not 

be proven correct. Tones 1 and 5 occurred as error types more often than Tone 3. 
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And Tone 2 occurred even less frequently than Tone 4 as an error type; indeed, Tone 

2 occurred as an error type just twice in comparison to Tone 4’s 16 occurrences. 

As the low tone, Tone 2 may be an unfamiliar pitch that has no prosodic function 

in Japanese (unlike rising and falling pitches). This may be one reason why it was 

not produced in error for another target. Clearly more research will be required to 

understand more about all the tones and their frequencies as error types. 

Finally, the difference in performance between the Majors and the Minors should 

be discussed. As mentioned above, the Majors performed significantly better than 

the Minors on the test overall, suggesting that the extra time spent in the classroom 

as well as in conversation with native speakers (the Thai exchange students) had a 

positive effect on their acquisition and production of tone. 

8. Conclusions: Implications for Teaching
This research study, though preliminary, suggests strongly that low level students 

should be introduced to and drilled in the Thai tones from the very start of their 

study of the Thai language. This study showed that teachers of Thai should place 

special emphasis on Tone 4 and Tone 2 when they introduce students to Thai tones. 

Since tone is an integral part of lexical meaning and using the wrong tone can cause 

misunderstandings, students must learn to use correct pronunciation. Once students 

have a firm base of pronunciation, they can develop other language skills more 

smoothly and use them in carrying out longer conversations. Recognizing that the 

current study looked at tone in citation form, further study of tone production in 

connected speech is necessary in order to understand better how to help students 

gain native-like pronunciation. In connected speech it is possible that patterns of 

error and target tone substitution may be quite different. 
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Appendix
List of 100 words
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