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ABSTRACT  
 

The experiments of this paper examined Burmese native speakers to see if they are more 

likely to exhibit absolute pitch than non-tone language speakers. They also examined whether, 

due to being trained to perceive and produce specific pitch ranges, vocally and musically trained 

individuals will have an easier time perceiving and identifying the nuances of a tonal language, 

making them more efficient tonal language learners. 

In the first experiment, I utilized PRAAT to find the frequencies of five words, each read 

twice on two consecutive days by five Burmese Native-Speakers. The results suggest that, while 

the participants did not demonstrate ‘absolute pitch’ every time, there is evidence that it may be 

due to other factors, and that the Burmese language itself does demonstrate pitch consistency. In 

the second experiment I determine tonal language aptitude by testing the subjects’ ability to 

differentiate and identify different tones in Burmese language examples. The results showed that 

both musically/instrumentally trained individuals and individuals trained both vocally and 

musically/instrumentally possess a higher propensity for the perception and production of pitch 

consistency (absolute pitch) in Burmese language samples than do those who have had no 

musical training, which may translate into an advantage when learning tonal languages. 
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INTRODUCTION 

‘Absolute Pitch’ in the Literature 

‘Absolute Pitch’ is the ability to name or produce a note of particular pitch (for example 

‘middle C’,) in the absence of a reference note (Deutsch, D. 2002). The capacity for absolute 

pitch is rare, though most often documented among musicians. For example, one of the few 

individuals known to have this capacity was Wolfgang Amadeus Mozart (Deutsch, E.O. 1990). 

The rarity of ‘absolute pitch’ is often taken as evidence that it is a ‘natural talent’ rather than the 

result of training.  By contrast, many musicians have no difficulty naming notes if they are first 

given a reference note, a phenomenon called ‘Relative Pitch’ (Deautsch, D. 2002). Therefore, 

relative pitch appears to be an acquired ability that can be learned by training in music, while 

absolute pitch may or may not have a learned component. 

Several researchers have investigated the phenomenon of absolute pitch. Levitin (1994) 

demonstrated that absolute pitch has two main components—long term pitch memory and the 

ability to label pitch. Pitch memory is the ability to recall knowledge of pitch consistently and 

over a long period of time, and pitch labeling is the ability to assign the same identity to these 

pitches. Levitin’s opinion is that in order to possess true absolute pitch one must possess both of 

these abilities (Levitin 1994). Takeuchi & Hulse (1993) developed programs to see whether 

absolute pitch could be learned through training. The programs they developed were not 

successful, and this was interpreted as evidence that absolute pitch is not learned, but innate.  

Since pitch is a key part of differentiating words in tonal languages, some scholars began 

focusing on the parallel between acquisition of tone languages and the probability of developing 

either absolute or relative pitch. 
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Burmese and other Tonal languages 

Given that most of the world's languages are tonal (Yip, 2002), it is important that we 

learn more about tonal languages. Not all tonal languages possess the same number and quality 

of tones, and some ‘tone’ systems include categories varying by phonation type (i.e. breathy 

voice or creak) as well as pitch.  The ‘tone’ systems in Mandarin and Vietnamese manipulate 

pitch, but not phonation type.  Burmese, a Tibeto-Burman language of Burma (Myanmar) has a 

tone system that utilizes both.  The question is, regardless of the type of tone language, will 

speakers tend to demonstrate an equal likelihood for absolute pitch?  

Approximately thirty million people speak Burmese in Burma (Myanmar) and it is a 

member of the Tibeto-Burman language family. This language is of interest in the current study 

because it is a less commonly studied tonal language, and because its tone system includes tones 

similar to those found in Mandarin and Vietnamese, but also contains different types of tones. 

For example, glottalized phonation types (‘creaky voice’ and syllable final glottalization) exist in 

the phonological system of tones (Watkins 2001). The number and type of tones in Burmese is 

disputed, with various authors reporting different tonal inventories. For the purpose of this study, 

the book authored by Okell, J. (2010) was used to reference tone in Burmese.  

For comparison, the tonal system of Mandarin is typically analyzed as having five tones, 

each defined by a steady pitch or a pitch contour. Tones of Mandarin include high, mid-high and 

rising, low fall rising, and high falling tone.  By contrast, the tones of Burmese are defined either 

by pitch or by phonation type, or by a combination of these.  The Burmese tones are 

characterized as low, high plain, high creaky, high stop, and low weak (Okell, J. 2010).  

The phonetic correlates of tone in Burmese include pitch and other acoustic information 

(such as length, and presence or absence of ‘creak’).  This suggests that pitch alone might not be 



	   4	  

so robust an indicator of tonal differences in Burmese as it is in Mandarin.  The difference in 

tones raises the question of whether a Burmese-type tone system will correlate with increased 

rates of ‘absolute pitch’ among speakers, as is attested for speakers of Mandarin and Vietnamese. 

 

Introduction to Experiments 

Deutsch, D., Henthorn, T., & Dolson, M. (2004) conducted two experiments focusing on 

speakers of two tone languages—Mandarin and Vietnamese.  Participants’ degree of musical 

training was noted, but not investigated directly. Of the participants in these studies, only one 

had any musical training.  Participants were asked to read lists of words in their native languages 

on different days. They were given no ‘reference tone’ on the second day. The results for both 

experiments showed a high degree of the pitch consistency when the participants read the word 

list on different days.  That is, participants often demonstrated absolute pitch. These studies 

suggest that acquisition of a tone language may be more powerful than early musical training in 

the development of absolute pitch; they also suggest that the mechanisms needed for the 

acquisition of tones in language are the same as, or at least highly related to, those put to use in 

musical training and development.  

The next two studies are inspired by the research conducted by Deutsch et al. (2004). The 

first experiment tests the hypothesis of whether Burmese native speakers have the same ability as 

proven in previous studies of Mandarin and Vietnamese native speakers. 

The second experiment tests the hypothesis whether, due to being trained to perceive and 

produce specific pitch ranges, vocally and musically/instrumentally trained individuals will have 

an easier time perceiving and identifying the nuances of a tonal language, making them more 

efficient tonal language learners. Research supports this hypothesis (Alexander et al., 2005; 
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Gottried, 2007; Gottfried & Riester, 2000; Gottfried et al. 2001, Lee & Hung, 2008). Due to the 

fact that knowing a tonal language is dependent on the production and perception of tone, the 

experiment was designed accordingly. The participants in the two-part experiment were 

separated into the following groups: No training, Vocally trained, Musically/Instrumentally 

trained, and both Vocally and Musically/Instrumentally trained. In the first part of the 

experiment, the participants were assessed on their production of pitch. In order to test this 

hypothesis without indicating the purpose, participants were asked to sing “Happy Birthday” to 

themselves while being recorded using PRAAT. The song “Happy Birthday” was chosen due to 

its popularity and because of the abundance of vowels during the song. This was fitting since 

tone is carried on the vowels and non-tonal language speakers carry tone while singing. In the 

second part of the experiment, the participants completed two language tasks to test their 

perception of tones. In the first language task, the participants were tested on their ability to 

perceive a difference in pitch, and in the second language task, whether they were able to 

determine the pitch that was presented when asked to match which pitch they think the heard.  

 

              Experiment 1: Burmese Participants 

METHOD 

Subjects 

Six Native Burmese speakers participated in the experiment with one unable to return for 

the second day. The five remaining Burmese Native Speakers’ recordings were used for analysis 

in the study. All the participants were volunteers that were recruited by the principal investigator 

from a Burmese community in Phoenix, Arizona. The age range of the participants was 18-21 

years. Participants included four males and one female. All the speakers learned Burmese as their 
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first and primary language and all began learning English in their teen years. None had musical 

training.  

 

Procedure 

The five native Burmese speakers were given a list of five words that spanned the range 

of tones in Burmese. The words were said in succession followed by five non-test words. The 

participants repeated the words twice and had two sessions over two days for a total of four 

recordings for each word. Participants were recorded using an Omnidirectional internal 

microphone on a MacBook laptop computer.  Recordings were analyzed using the PRAAT 

software package (http://www.fon.hum.uva.nl/praat/). For each utterance, I produced a 

spectrogram on which I visually identified the vowels that were associated with each tone. For 

each vowel, I selected three points (one at each edge of the vowel and then a point in the 

middle), and extracted the pitch (in Hz), using the PRAAT feature ‘get pitch’, which analyzes the 

pitch and assigns a ranking of reliability. This process is illustrated in the figures below: 

PRAAT SPECTROGRAM OF TONE 

 

The “low tone” is described by Okell (2010) as low pitch with a normal or relaxed throat.   
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The “high plain tone” is described by Okell (2010) as high pitch spoken with normal or relaxed throat. 

The “high creaky tone” is described by Okell (2010) as high pitch spoken with a tightened throat.

The “high stop tone” is described by Okell (2010) as high pitch followed by a glottal stop.  
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The “low (weak) tone” is described by Okell (2010) as low pitch with a reduced or unstressed syllable.  

 

PITCH WINDOW CORRESPONDING TO SPECTROGRAM

 

 

 I computed an average pitch for each vowel and converted the measurement from hertz 

to semitones. I then compared, for each participant, the pitch of each tone over that individual’s 

different utterances. I compared within days (day 1, first utterance vs. day 1 second utterance; 

day 2 first utterance vs. day 2 second utterance), and across days (day 1 first utterance vs, day 2 
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first utterance; day 1 second utterance vs. day 2 second utterance). Within-day comparisons 

might show the effect of an available ‘reference pitch’ in the immediately preceding utterance, 

but across-day comparisons would not. 

RESULTS 

Following previous literature (Lee, C.-Y. & Lee, Y.-F. ,2011), I set the criterion for a ‘matched’ 

pitch at a difference of less than one semitone between the two averaged points. The researchers 

found that comparisons that differed by less than one semitone were coded as ‘0’, and those that 

differed by more than one semitone were coded as ‘1’. A Chi-square test was used to determine 

statistical significance of comparisons using the program SPSS Statistics Data Editor, Version 

22. The data below show the results of the Chi-Square test. 

 First, we explore the within-day comparisons.  High rates of match on these comparisons 

would suggest speakers’ capacity for ‘relative pitch’, but not necessarily for ‘absolute pitch’. All 

participants matched tones on the first word in the reading list across both iterations on the first 

day, when the tone was ‘high creak’, ‘high  tone’ and ‘low weak tone’.  Most but not all 

participants matched tones in this condition on the ‘high stop’ and ‘low tone’. Overall, tone 

match was much less consistent on the second word in the word list, except for ‘low weak’ tone.  

This is the only condition in which a majority of participants had a mismatch – on ‘high tone’; 

more speakers had different pitches across two iterations of the same word on the same day. 
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WITHIN DAY COMPARISON CHARTS 

 

Figure 1:  Within Day Comparison – First Word 

	  

           Figure 2:  Within Day Comparison – Second Word	  

 

 Next, we review the comparisons across days. High rates of match on these comparisons 

would constitute evidence for speakers’ capacity for ‘absolute pitch’, because there is no 

available ‘reference tone’ for the second item. All participants had 100% pitch match on high 

stop, high tone, and low weak tone in this position. Participants matched on high creaky and low 

tone most, but not all of the time. As in the within-day comparison, second word matches were 

much less common than first word matches, when compared across days.  Here, more 

mismatches than matches occurred on three tones (high creak, high tone, and low tone), more 

matches than mismatches on ‘high stop’ and ‘low weak’ tone.  This was the only condition in 

which there were any mismatches on the ‘low weak’ tone. 
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ACROSS DAYS COMPARISION CHARTS  

Figure 3:  Across Day Comparison : First word 

 

 

Figure 4:  Across Day Comparison : Second word 

 

 

 

 

 

 

 

A chi-square test of independence was performed to examine the relation between the 

prevalence of absolute pitch and type of tone spoken and in each test we could not reject the 

independence of absolute pitch and type of tone spoken. For the difference between Day 1 first 

time and Day 1 second time X2 (4, N =25) = 6.061, p ≤ 0.195. For the Day 2 first time and Day 2 

second time X2 (4, N =25) = 4.167, p ≤ 0.384. For the Day 1 first time and Day 2 first time X2 (4, 

N =25) = 7.143, p ≤ 0.129. For the Day 1 second time and Day 2 second time X2 (4, N =25) = 

7.372, p ≤ 0.117. Thus, the independence of tone and  pitch cannot be rejected. Implications for 

this will be interpreted later in the discussion section. That is, across all trails, no particular tone 
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was produced with more (or less) accuracy than any other. In terms of raw numbers, there were 

absolute patterns of matching on the across day comparisons only- first time matches were found 

for all high, high stop, low (weak) tones for all speakers. Implications for this will be interpreted 

later in the discussion section.  

 

Discussion  

In regard to the first experiment, the hypothesis cannot be supported. Although the 

Burmese participants did not always possess absolute pitch, each participant possessed absolute 

pitch at least 50% to 60% for all the tones and on all the different times. Because the Chi-square 

test found that the pitch and tone independence could not be rejected, it is hard to determine what 

that means as well. One interpretation of why there is not any statistical significance is because 

the Burmese native speakers, though possessing absolute pitch, were not perfect every time. 

Another interpretation is that there is just not enough data to identify a true relationship between 

tone and pitch, but with more participants it could be possible to demonstrate dependency on 

pitch and tone. Deutsch et al. (2004) used different recording equipment for their data analysis. It 

is possible that, due to my limited resources, I was unable to obtain an accurate reading each 

time. What the test does conclude is that across all trials and conditions there was no effect of 

tone on speakers’ pitch accuracy. The Burmese speakers did not “match” pitch across all 

conditions. Also, in the first word pitch matching across two days; all Burmese participants had 

perfect pitch accuracy for the following tones: high, high stop, low (weak). They did not 

uniformly match pitch with regard to the other two tones in this condition. Lastly, matching pitch 

on the first word compared across days implies “absolute pitch” ability in these speakers for the 

tones, the first word condition is the only one in which speakers have no “reference pitch” These 
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results are mixed but provide at least partial support for the claim that Burmese speakers pattern 

like speakers of the more commonly studied tone languages Mandarin, Vietnamese, and 

Taiwanese (Deutch, D. et al. 2004; Lee, C.-Y. & Lee, Y.-F., 2011) 

 

Experiment 2: Non-Tonal Participants 

METHOD 

Subjects 

Twenty-five non-tonal speaking individuals were utilized for the second experiment. Five 

of the recruited participants were not tested based on their backgrounds: two of the excluded 

participants were musically trained on non-melodic instruments, one participant was a native 

speaker of a tone language, and two additional participants selected at random and excluded to 

ensure equal cell sizes for statistical testing.  Of the remaining twenty participants, three were 

native Spanish speakers; two were native Korean speakers, and the remaining fifteen were native 

English Speakers. None of the speakers had ever been explicitly taught a tonal language, and 

none had ever heard Burmese spoken before this experiment. The age range of the participants 

was 18-45, with a mean age of 20.75 and a mode age of 18. These twenty non-tonal speaking 

individuals were divided into four groups: No musical training, vocal training only, instrumental 

training only, both instrumental and vocal musical training. All the participants were either 

University of Arizona students enrolled in an introductory Linguistics course, or volunteers 

recruited by the Principal Investigator. The University of Arizona students enrolled in an 

introductory Linguistics class all received extra credit in the course for participating. 

 

 



	   14	  

SECTION 1: Production 

Procedure 

In the first phase, the participants were asked to come in for two sessions and sing 

“Happy Birthday” to themselves for each session. Participants were recorded using a 

Omnidirectional internal microphone on a MacBook laptop computer.  Recordings were 

analyzed using the PRAAT software package (http://www.fon.hum.uva.nl/praat/). I analyzed the 

pitch for the vowel /æ/ in the ‘Happy’ the first time they sang “Happy Birthday” each day. I 

selected three points (one at each edge of the vowel and then a point in the middle) and then 

averaged the three points, converting them into semitones. I then took the difference between the 

points as a means to quantify absolute pitch, or the lack thereof. This process is illustrated in the 

figures below: 

PRAAT SPECTROGRAM OF TONE 

 

The translation of IPA in the figure is “Happy Birthday to you”.  
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PITCH WINDOW CORRESPONDING TO SPECTROGRAM 

 

 

The criteria used to determine whether the participant sang “Happy Birthday” using 

absolute pitch was exactly the same criteria as the Burmese participants. The participant needed 

to have a difference of less than one semitone between the two averaged points. If the participant 

performed the word with a difference of less than one semitone, then the participant performed 

the word using absolute pitch (yes). If the participant performed the word with a difference of 

more than one semitone, then the participant did not perform the word using absolute pitch (no). 

 

RESULTS 

The table below shows the percentage of the participants that demonstrated absolute pitch 

while singing “Happy Birthday”. 
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FIGURE 5: Non-Burmese Singing Absolute Pitch (yes or no) 

  

 

Similar to the graph for the Burmese participants, the blue bar (left) indicates the number 

of participants whose pitch matched and the red (right) indicates the number of participants who 

performed whose pitch did not match. Interpretations for these results can be found in the 

Discussion section. 

 Table 1: Percentage of Groups that Exhibit Absolute Pitch 

 

 

 

 

 

 

 

 

 The table above demonstrates the interesting trend among these groups for the production task. 

  

Group 

 

Difference Within 1 Semitone 

No training 40% 

Vocal training 60% 

Musical/Instrumental training 80% 

Vocal and Musical/Instrumental 

training 

80% 
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Discussion 

The hypothesis for the participants in this task was that there would be more prevalence of 

absolute pitch among the individuals in the vocally or musically trained groups. In this data, my 

hypothesis was statistically supported. When singing “Happy Birthday”, both musically trained 

as well as musically and vocally trained individuals were more likely to accurately match pitch 

across two days than were those without any musical training. Participants with musical training 

were more likely to display “absolute pitch” than those without. Interestingly, participants with 

vocal training, but no instrumental training were more likely than those with no training to show 

absolute pitch; but less likely than those with instrumental training (alone, or in combination 

with voice) to do so. This suggests that training in a melodic musical instrument (percussionist 

were excluded from our sample for this reason) in particular might be advantageous for the 

development of absolute pitch.  

Section 2: Perception 

Procedure 

In the second phase, the participants took part in two language tests to assess their 

perception of pitch in Burmese. The first test required the participants to listen to words that 

differed only in tones in Burmese (e.g. low tone sa-ba-deh “compares” and High plain tone sà-

ba-deh “eats”), and were asked if the word pairs they were hearing each time were the same 

word or a different word. For the second test, the participants were introduced to eight words 

with different tones in Burmese and asked to match the word with one of the tones. These were 

provided to the participants on a cheat sheet that listed all the tones. For both tests, the 

participants listened through noise canceling headphones while sitting in an enclosed room to 

stimuli created by the principal investigator with one of the Burmese participants.  
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RESULTS 

The results for Experiment 2 were analyzed using the program IBM SPSS Statistical 

package Version 22. A repeated measure ANOVA with one between factor (group) and one 

within factor (task) was used. A multivariate test of within factor “task” showed that the 

difference between task 1 and task 2 was significant F(1,16) = 60.19 , p = 0.00. The Partial eta 

squared results showed that 79% of variation in the model came from difference between tasks. 

Only 8% of variation in the model comes from interaction of task and group. Thus, both groups 

did the same in both tasks. A univariate ANOVA test was used to look at the difference between  

groups of participants. The univariate test shows that the group effect is highly significant 

F(3,16) = 4.6,  p≤ 0.017. A Tucky HSD post hoc test indicated that the average score in the first 

task was significantly higher in the Musically trained (Mean = .80, SD = 0.0707) and 

musically/instrumentally trained (Mean = 0.720, SD = 0.0837) than in the other groups, No 

Training (M = 0.640, SD = 0.1140) and Vocal Training (M = 0.760, SD = .1140). In the second 

test the average score was again significantly higher in the Musically Trained (M= .380, SD = 0. 

0837) and musically/instrumentally trained (M = .420, SD = .2168) than in the other groups, No 

Training (M = .180, SD = .2049) and Vocal Training (M =.320 , SD = .1789). For both tests a 

significant difference was found between participants without musical training and those with 

some form of instrumental training. The latter group performed significantly better on both tests. 

The participants with only vocal training were not significantly different from either group—

their performance was intermediate between all the groups.  

 

 
 



	   19	  

Figure 6: ANOVA Estimated of Marginal Means  
 
 

 

Descriptive Statistics 

Mean Std. Deviation N
No training .640 .1140 5
Vocal training .760 .1140 5
Musical training .800 .0707 5
Vocal and Musical training

.720 .0837 5

Total .730 .1081 20
No training .180 .2049 5
Vocal training .320 .1789 5
Musical training .380 .0837 5
Vocal and Musical training

.420 .2168 5

Total .325 .1888 20

Group
Test1

Test2

 

 

Multivariate Tests 

Value F Hypothesis df Error df Sig.
Partial Eta 
Squared

Noncent. 
Parameter

Observed 
Powerc

Pillai's Trace .790 60.193b 1.000 16.000 .000 .790 60.193 1.000
Wilks' Lambda .210 60.193b 1.000 16.000 .000 .790 60.193 1.000
Hotelling's Trace 3.762 60.193b 1.000 16.000 .000 .790 60.193 1.000
Roy's Largest Root 3.762 60.193b 1.000 16.000 .000 .790 60.193 1.000
Pillai's Trace .082 .474b 3.000 16.000 .705 .082 1.422 .125
Wilks' Lambda .918 .474b 3.000 16.000 .705 .082 1.422 .125
Hotelling's Trace .089 .474b 3.000 16.000 .705 .082 1.422 .125
Roy's Largest Root .089 .474b 3.000 16.000 .705 .082 1.422 .125

Effect
Test

Test * Group
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Measure: MEASURE_1
Transformed Variable: Average

Type III Sum of Squares df Mean Square F Sig.
Partial Eta 
Squared

Noncent. 
Parameter

Observed 
Powera

Intercept 11.130 1 11.130 781.070 .000 .980 781.070 1.000
Group .197 3 .066 4.602 .017 .463 13.807 .795
Error .228 16 .014

Tests of Between-Subjects Effects

Source

 

 

POST HOC TESTS 

Lower Bound Upper Bound
Vocal training -.130 .0534 .110 -.283 .023
Musical training -.180* .0534 .018 -.333 -.027
Vocal and Musical training

-.160* .0534 .038 -.313 -.007

No training .130 .0534 .110 -.023 .283
Musical training -.050 .0534 .786 -.203 .103
Vocal and Musical training

-.030 .0534 .942 -.183 .123

No training .180* .0534 .018 .027 .333
Vocal training .050 .0534 .786 -.103 .203
Vocal and Musical training

.020 .0534 .981 -.133 .173

No training .160* .0534 .038 .007 .313
Vocal training .030 .0534 .942 -.123 .183
Musical training -.020 .0534 .981 -.173 .133

No training

Vocal training

Musical training

Vocal and Musical training

(I) Group Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

 

1 2
No training 5 .410
Vocal training 5 .540 .540
Vocal and Musical training

5 .570

Musical training 5 .590
Sig. .110 .786

Group N
Subset
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OVERALL DISCUSSION 

The hypothesis for the Burmese Native speakers experiment was that the speakers’ performance 

would be consistent with previous research; speakers of a tonal language would show high 

incidence of absolute pitch. The results for the experiment do demonstrate that there is a high 

prevalence of near-absolute pitch, but not perfect absolute pitch. The reasons as to why the 

individuals did not perform within one semitone for each tone are not conclusive—Burmese 

speakers were just not perfect every time, there was not enough data, or Burmese Native 

speakers do not possess a prevalence of absolute pitch. An interesting point to ponder is that 

native tonal speakers may have a prevalence for absolute pitch, but not perfect absolute pitch. It 

is possible that a couple of individuals did not possess absolute pitch while the others in the 

group did.  

The hypothesis for the participants in the Non-tonal language experiment was that there 

would be more prevalence of absolute pitch among the individuals in the vocal or musical 

training groups. The results show that my hypothesis was statistically supported. Thus, 

instrumental training does help individuals identify, produce, and discriminate tone. However, 

my hypothesis was not proven that all types of musical training help when learning tonal 

language. This evidenced by vocal training not being significantly different from either group. It 

is very interesting that there was any statistically significant difference between the groups even 

though the sample size in each group was relatively small. This might suggest that the findings 

are robust and, if tested on a much larger group size, the results will again support my hypothesis 

and possibly show a significant benefit from vocal training as well. Most surprising is that there 

does not seem to be a predictable pattern between the No Training individuals who demonstrated 

absolute pitch and the Musically and Vocally Trained groups who did not demonstrate absolute 



	   22	  

pitch. In a survey the participants took before the experiment, they were asked when they had 

begun training. Going through the participants’ answers brings up more questions than answers. 

There does not seem to be a correlation within the groups whether the individuals will 

demonstrate absolute pitch and those you will not. This could also be evidence that my 

hypothesis is correct, because the only difference between the groups was the type of training 

and it is possible that because there is more of a prevalence with instrumental training that 

having no absolute pitch among that group is not evidence against my hypothesis.  

 Future work on this topic would be very beneficial. Testing my hypothesis on a larger 

group of Burmese native speakers and more tests words would help. There are more 

sophisticated tests that could be utilized if the experiment had more participants. Also for the 

non-tonal language speakers, a more specified group of individuals would be helpful. Ideally, the 

experiment would include professional musicians and singers without a background in tonal 

languages. It would also be interesting to test whether different the individuals who began 

training early (before the critical period of language) performed more accurate on the perception 

and production tasks than individuals who began training later.  
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Appendix 
 

Burmese Tables 

 

Difference Day 1 First Time and Day 2 First Time 

 

 

 

 

 

.00 1.00
Count 3 2 5
% within Tone 60.0% 40.0% 100.0%
% within Day1 Day2 First time 
diff.

14.3% 50.0% 20.0%

Count 5 0 5
% within Tone 100.0% 0.0% 100.0%
% within Day1 Day2 First time 
diff.

23.8% 0.0% 20.0%

Count 5 0 5
% within Tone 100.0% 0.0% 100.0%
% within Day1 Day2 First time 
diff.

23.8% 0.0% 20.0%

Count 3 2 5
% within Tone 60.0% 40.0% 100.0%
% within Day1 Day2 First time 
diff.

14.3% 50.0% 20.0%

Count 5 0 5
% within Tone 100.0% 0.0% 100.0%
% within Day1 Day2 First time 
diff.

23.8% 0.0% 20.0%

Count 21 4 25
% within Tone 84.0% 16.0% 100.0%
% within Day1 Day2 First time 
diff.

100.0% 100.0% 100.0%

Value df
Asymp. Sig. 

(2-sided)
Pearson Chi-Square 7.143a 4 .129
Likelihood Ratio 8.523 4 .074
N of Valid Cases 25

Total

Chi-Square Tests

a. 10 cells (100.0%) have expected count less than 5. The minimum expected count is .80.

Day1 Day2 First time diff.
Total

Tone High Creaky

High Stop

High 

Low 

Low Weak
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Difference Day 1 First Time and Day 1 Second Time 

 

 

 

 

 

 

 

 

 

.00 1.00
Count 5 0 5
% within Tone 100.0% 0.0% 100.0%
% within Day1 first and second 
diff.

22.7% 0.0% 20.0%

Count 4 1 5
% within Tone 80.0% 20.0% 100.0%
% within Day1 first and second 
diff.

18.2% 33.3% 20.0%

Count 5 0 5
% within Tone 100.0% 0.0% 100.0%
% within Day1 first and second 
diff.

22.7% 0.0% 20.0%

Count 3 2 5
% within Tone 60.0% 40.0% 100.0%
% within Day1 first and second 
diff.

13.6% 66.7% 20.0%

Count 5 0 5
% within Tone 100.0% 0.0% 100.0%
% within Day1 first and second 
diff.

22.7% 0.0% 20.0%

Count 22 3 25
% within Tone 88.0% 12.0% 100.0%
% within Day1 first and second 
diff.

100.0% 100.0% 100.0%

Value df
Asymp. Sig. 

(2-sided)
Pearson Chi-Square 6.061a 4 .195
Likelihood Ratio 6.612 4 .158
N of Valid Cases 25

Total

Chi-Square Tests

a. 10 cells (100.0%) have expected count less than 5. The minimum expected count is .60.

Day1 first and second diff.
Total

Tone High Cre

High Sto

High Ton

Low Tone

Low Weak
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Difference Day 1 First Time and Day 2 First Time 

 

 

.00 1.00
Count 3 2 5
% within Tone 60.0% 40.0% 100.0%
% within Day1 Day2 First time 
diff.

14.3% 50.0% 20.0%

Count 5 0 5
% within Tone 100.0% 0.0% 100.0%
% within Day1 Day2 First time 
diff.

23.8% 0.0% 20.0%

Count 5 0 5
% within Tone 100.0% 0.0% 100.0%
% within Day1 Day2 First time 
diff.

23.8% 0.0% 20.0%

Count 3 2 5
% within Tone 60.0% 40.0% 100.0%
% within Day1 Day2 First time 
diff.

14.3% 50.0% 20.0%

Count 5 0 5
% within Tone 100.0% 0.0% 100.0%
% within Day1 Day2 First time 
diff.

23.8% 0.0% 20.0%

Count 21 4 25
% within Tone 84.0% 16.0% 100.0%
% within Day1 Day2 First time 
diff.

100.0% 100.0% 100.0%

Value df
Asymp. Sig. 

(2-sided)
Pearson Chi-Square 7.143a 4 .129
Likelihood Ratio 8.523 4 .074
N of Valid Cases 25

Total

Chi-Square Tests

a. 10 cells (100.0%) have expected count less than 5. The minimum expected count is .80.

Day1 Day2 First time diff.
Total

Tone High Creaky

High Stop

High 

Low 

Low Weak
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Difference Day 1 Second Time and Day 2 Second Time

 
 

 

 

 

 

 

 

 

.00 1.00
Count 2 3 5
% within Tone 40.0% 60.0% 100.0%
% within Day1 Day2 second 
Diff

16.7% 23.1% 20.0%

Count 4 1 5
% within Tone 80.0% 20.0% 100.0%
% within Day1 Day2 second 
Diff

33.3% 7.7% 20.0%

Count 1 4 5
% within Tone 20.0% 80.0% 100.0%
% within Day1 Day2 second 
Diff

8.3% 30.8% 20.0%

Count 1 4 5
% within Tone 20.0% 80.0% 100.0%
% within Day1 Day2 second 
Diff

8.3% 30.8% 20.0%

Count 4 1 5
% within Tone 80.0% 20.0% 100.0%
% within Day1 Day2 second 
Diff

33.3% 7.7% 20.0%

Count 12 13 25
% within Tone 48.0% 52.0% 100.0%
% within Day1 Day2 second 
Diff

100.0% 100.0% 100.0%

Value df
Asymp. Sig. 

(2-sided)
Pearson Chi-Square 7.372a 4 .117
Likelihood Ratio 7.871 4 .096
N of Valid Cases 25

Total

Chi-Square Tests

a. 10 cells (100.0%) have expected count less than 5. The minimum expected count is 2.40.

Day1 Day2 second Diff
Total

Tone High Creaky

High Stop

High 

Low 

Low Weak
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Burmese Tone 

Okell, J. (2010).  

 

 

List of Words 

Okell, J. (2010).  

 

 

 

 

 


