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ABSTRACT

The   aim  of this study is to  determine the effects of respiration mechanism on the perceptional, visual, acoustic, and aerodynamic properties of voice as the consequence of a programmed voice training in laboratory conditions; to research the extent to which power and support  of respiratory muscles – the most basic factor in the formation of respiration -  can be improved; and to determine whether or not the obtained findings concerning the properties of voice  have significant relationships with the findings obtained in consequence of a voice training programme along an academic year, and to make suggestions  in line with the obtained results.

The “single group pre-test – post-test research model” was employed in conducting the research. The fact that the members of the experiment group had not received a programmed voice training before was taken into consideration in establishing the research sample. Accordingly, the research was conducted on 36 first year students who started university education in 2005- 2006 academic year in the fine Arts Education Department, Music Branch of Gazi University Gazi Teacher Training College. In the pre-test phase of the  experimental process, the perceptional, visual, acoustic and aerodynamic analyses of the voice of the sample group as well as their respiration function tests were done in pursue of the answers to the research  problem. Following the programmed one year- voice training process, in the post-test stage, the same tests were applied on the sample. Afterwards, the data obtained in the pre-test and  post-test were evaluated comparatively. 

Frequency (f) and percentage (%) distributions, Wilcoxen Signs Test, Fisher’s Exact Test, and Mann-Whitney U tests were used in statistical analyses. The statistical significance level was found to be 0.05. 

In consequence, it was found that - at the end of a programmed voice training- respiratory mechanism was influential over the perceptional, visual, acoustic and aerodynamic properties of voice, that RV (Residual volume), which is a volume of  lung, raised MFT  by decreasing, that breathing control and support could be assured through voice training and that such training was possible, that MFT did not vary according to sex, and that this caused voice to become lower. It was concluded that voice training period was not sufficient to teach the music teachers of the future how to use their voice consciously,  effectively and correctly. Suggestions were made on the basis of the results obtained. 
INTRODUCTION
Man has the ability to speak, think and sing as different from other creatures. He has to communicate so as to express his feelings, thoughts and desires in the shortest, most effective way and most accurately. For this purpose, he uses one of the most important gifts that nature has given him – his voice.  He is able to make his communication with the external world stronger by using the colours increasing the meaning and power of voice as well as the variation of voice. “Human voice and organs are the most natural, the most useful, the most active and the most effective instruments in making and creating music” (Uçan, 1997: 22). Therefore, the more accurate one uses his voice, and the more sensitive and effective he makes his voice, the more accurate he will be able to express his feelings. Voice, which is a powerful expression of our personality,  is the best way of self-expression for music teachers as well as for those who use their voice for professional purposes. Hence, the individual should have deeper consciousness, stronger, more effective and richer form of expressive liberty than others to carry and reflect any feeling (Suner, 2004: 7). What enables all these is the natural voice capacity. This capacity may be improved in terms of volume, range and frequency through training. 
 Healthy voice is dependent on healthy respiration (Spiegel, Sataloff, 1988:40) whereas real sound production is dependent on respiration control. The conditions occurring while speaking and singing are almost fully dependent on respiration activity (Manchester, 1907). And this is possible by learning the lung capacity and the skilful controlling of breathing; because training the respiration muscles (inhaling and exhaling muscles) correctly is basic to speaking and singing well (Sataloff, 1991). The basic behaviours of controlling the lung capacity and the respiration in speaking and singing well provide prospective music teachers with endurance and flexibility by articulating the sound in the correct place. Indeed, this is the aim of voice training. As the output of this training process, the range, quality and volume of the voice will increase. 
Analysis of the perceptional, visual, acoustic and aerodynamic properties of voice and observing the muscle power and respiration capacity through respiration function tests are important and necessary for both singers and individuals who use their voice very often as part of their professions. When the working conditions of music teachers (weekly lesson loads, climatic and environmental conditions, insufficiency of physical environment, etc)- who employ their voice for both speaking and singing- are taken into consideration, the importance of  the capacity and health of voice becomes evident. It was found that music teachers who work in primary education schools and, whose natural musical instrument is their own voice, had difficulty in using their voice and that their level of techniques and skills to use their voice accurately and preserving it was insufficient (Kızıldeli, 2001: 27). 
This case became evident with research on prospective teachers who did not start their career. It was also found that only 16% of  the fourth year music teaching students could use examples of correct sound production in the classroom environment in the process of song teaching whereas  44% were insufficient in using the locations of resonance in producing the sound in the correct place and clearly (Yükrük, 2002: 37). 
All the above mentioned cases make us think about whether or not students attending the music teaching departments are conscious of and sensitive to how to use their voice. Consequently, whether the problem considered to be connected with this stems from time restriction or from insufficiency of voice capacity should be further investigated.  
Prospective music teachers, who attend their classes on the basis of active use of voice, should possess the anatomical and physiological properties of a good voice. Suitability of voice structure and anatomical features can be determined today thanks to audio laboratories equipped with products of modern technology. Detecting the insufficiencies in an individual’s voice prior to training, and timely precautions in the training process carry great importance for removing the problems probable to be encountered in the future. 
Measurements of voice capacity and quality will be a source of power for the voice, finding out whether or not functions of respiration mechanism which reveal the quality and capacity of voice are sufficient will enable to remove the problem with education and intervention; thus it will increase self-reliance and achievement, and it will bring vocational, economic and social benefits. 
Therefore, this research aims to   determine the effects of respiration mechanism on the perceptional, visual, acoustic, and dynamic properties of voice as the consequence of a programmed voice training in laboratory conditions; to research the extent to which power and support  of respiratory muscles – the most basic factor in the formation of respiration -  can be improved through training. Another aim is determine whether or not the obtained findings concerning the properties of voice have significant relationships with the findings obtained in consequence of a voice training programme along an academic year, and to make suggestions in line with the obtained results. For this purpose, solutions to the below mentioned sub-problems will be sought: 
1. How do the respiration functions differ on the basis of students’ age, height and gender? 

2. How do respiration functions affect the use of voice in terms of perception?

3.  How do respiration functions affect the use of voice in visual terms?
4.  How do respiration functions affect the use of vocal cords in terms of acoustics? 
5.  How do respiration functions affect the use of voice in aerodynamic terms?

6. How and to what extent does voice training affect respiration functions? 
The current research is important in that it states the respiratory mechanism strengthens voice quality and capacity via programmed voice education; it shows that such training affects the perceptional, visual, acoustic and aerodynamic properties of voice; it demonstrates whether or not respiration functions could be increased with the power of respiration muscles; and it enables to detect and remove the problems prior to and during the training process. 
                                          MATERIALS AND METHODS 
This is an “experimental study” and a “single group pre-test-post-test model” was employed in conducting the research. 
To lay the foundation of the research, first documents were reviewed; and thus relevant literature was found; library work was done within and out of Turkey through the internet; and since the research was interdisciplinary, the scope was determined by consulting to the experts, and thus measurement vehicles were determined. Besides, voice training experts were consulted for their views. 
The research population was composed of the students of music teaching branch of Fine Arts Education Department of Gazi Faculty of Education, Gazi University whereas the research sample was composed of 36 first year students of the faculty , of whom 21 were male and 15 were female in the 2005-2006 academic year. 
For the analysis of the sample group students’ voice properties, in the sound laboratory of the ear, nose and throat department of the Medicine School of Ankara University,
· Routine ear, nose and throat examinations were done, 

· Acoustic analyses of voice were performed,

· The perceptional analyses of voice were done,
· Vocal cords were visually evaluated with videolarengostroboscope, 

· The s/z ratio of maximum phonation time of the voice was analysed, and respiration function tests were conducted.
· KAY Elemetrics MDVP (Multi Dimensional Voice Program) for the acoustic evaluation of voice, GRBAS scale for the perceptional evaluation, VSL KAY Elemetrics Storz for visual evaluation was used. 
· Respiration function test were done in the chest illnesses department of Gazi University School of Medicine using the equipment DVMAX 229 SFT. 

· The age, height and gender of sample group students were taken into consideration.

The data collected in line with the overall aim of the research and in pursue of answers to the sub-problems were analysed on computer and frequency (f) and percentage (%) distributions, Wilcoxen sign test, Fisher’s Exact test and Mann-Whitney u test were used. 0.05 significance level was used for statistical significance. 
Note: Considering the space parameters occupy in the table, contractions were used; and thus pre-teaching states were represented by  “pre” and post-teaching states were represented by “post”.  
                                       FINDINGS AND INTERPRETATIONS 

Table 1. Findings and Interpretations Concerning the Students’ Pre and Post Age and Height States
The students’ pre and post age states are  shown in Table 1a, and statistical data are shown in Table 1b. 
Table 1a: A Comparison of Students’ Pre and Post Age and Height States 

	
	Pre-age
	Post-age
	Pre-height
	Post-height

	N
	36,0
	36,0
	36,0
	36,0

	Mean
	18,3
	19,2
	166,8
	166,9

	Median
	18,0
	19,0
	165,0
	165,0

	Std. Deviation
	0,6
	0,5
	6,6
	6,8

	Minimum
	17,0
	18,0
	150,0
	150,0

	Maximum
	20,0
	21,0
	180,0
	180,0


Table 1b: Statistical Data Concerning the Students’ Pre and Post Age and Height States 
	
	Post -age 

Pre -age
	Post height 

Pre -height

	Z
	-5,578
	-1,890

	p
	0,0001
	0,059


A significant difference was available between pre-teaching and post-teaching age (p=0.0001<0.05 Wilcoxen sign test). After education, age increased significantly. 

Since the period of time between pre-teaching and pos-teaching was one year, it was normal that age seemed to increase. 
On examining the sample group students’ age, it was found that pre-teaching period age was 18, and that the students in the sample group had completed their physical and vocal development and thus their post mutation period had ended. Because post mutation period was completed in terms of body and voice, behaviours affecting the individuals’ voice properties were thought to have improved in two semesters of voice training. 
That there were no significant changes in height compared to the pre-teaching period made us think that the individuals had completed the post mutation period in terms of physical development. 
Table 2: Findings and Interpretations Concerning the comparison of the Pre and Post States of the Perceptional Properties of Students’ Voice 

The comparison of the Pre and Post States of the Perceptional Properties of Students’ Voice is shown in Table 2. 
A comparison of the Pre and Post States of the Perceptional Properties of Students’ Voice 

	G1


	Frequency
	Percent

	Valid
	0
	36
	100,0

	G2
	Frequency
	Percent

	Valid
	0
	35
	97,2

	
	1
	1
	2,8

	
	Total
	36
	100,0


G 1 0 value was 100%. It was found that hoarseness was not a problem in the pre-teaching period. 
G2 o value was 97.2% whereas 1 value was 2.8%. In evaluations concerning hoarseness in the post-teaching period, mild forms of  hoarseness was detected in 2.8% of the individuals. Even though this is low numerically, it is not desirable for individuals receiving voice training. 
	R1
	Frequency
	Percent

	Valid
	0
	36
	100,0

	R2
	Frequency
	Percent

	Valid
	0
	36
	100,0


R1 0 value 100  %                                                                           R2 0 value100% 

The 0 value (normal) for coarsening in voice(R)   was found to be 100% in the pre-teaching and post-teaching period. 

Coarseness in voice is not desirable. Therefore, normalization in values following the teaching was considered to be positive. 

	B1
	Frequency
	Percent

	 Valid
	0
	34
	94,4

	
	1
	2
	5,6

	
	Total
	36
	100,0

	B2
	Frequency
	Percent

	Valid
	0
	36
	100,0



B1 0 value was 94.4% whereas 1 value was 5.6%. The airiness in voice in the pre-teaching period  as normal was 94.4%, whereas slight defect was found in the proportion of 5.6%. 
B2 0 value was 100 %. The proportion of airiness in voice in the post-teaching period was found as normal at the proportion of 100%. Thus, it was found that the slight form of defect in airiness seen in the pre-teaching was removed in the post-teaching period. This case was considered positive in terms of the functionality of voice training process. 
	A1
	Frequency
	Percent

	Valid
	0
	35
	97,2

	
	1
	1
	2,8

	
	Total
	36
	100,0

	A2
	Frequency
	Percent

	Valid
	0
	36
	100,0


A1 0 value was 97.25 while the 1 value was 2.8%. Weakness in voice in pre-teaching was found normal at the proportion of 97.2% and slightly defective at the proportion of 2.8%. 
A2 0 value was 100%. In the post-teaching period, weakness measurements in voice were found to be normal at the rate of 100%, and it was also found that the defect in this respect prior to teaching was removed in the process of teaching. 
	S1
	Frequency
	Percent

	Valid
	0
	36
	100,0

	S2
	Frequency
	Percent

	Valid
	0
	36
	100,0


S1 0 value was 100%                                                        S2 0 value was 100%                                                                                                                         
Tenseness in voice in the pre and post-teaching periods was found normal at the rate of 100%. Tenseness in voice is undesirable in terms of using voice with ease. Overcoming this problem through education and comfort are desirable. A negative change in this respect is not expected for the functionality of voice training at the end of the process.

Note 1: GRBAS, the perceptional properties of voice were shown as G1, R1, B1, A1, s1 in the pre-teaching; and as G2, R2, B2, A2, S2 in the post-teaching.

Note2: G: hoarseness in voice, R: coarseness in voice, B: airiness in voice, A: weakness in voice, and S: tenseness in voice. Those were evaluated by grading them between 0 and 3. Thus, 0: normal, 1: slight, 2: mid-defective, and 3: defective at advanced level. 
Table 3. Findings and Interpretations Concerning the Comparison of the Pre and Post states of the Visual (Videolarengoscopic) Properties of Students’ Voices 
The comparison of the pre and post states of the visual properties of students’ voices are shown in Table 3a, the relevant statistics are given in Table 3b.    
Table 3a: The comparison of the pre and post states of the visual properties of students’ voices

	
	 
	PostVLS 
	Total

	 
	 
	defective
	Normal
	

	PreVLS 
	Defective
	n
	1
	3
	4

	 
	 
	%
	25,0%
	75,0%
	100,0%

	 
	Normal
	n
	3
	29
	32

	 
	 
	%
	9,4%
	90,6%
	100,0%

	Total
	n
	4
	32
	36

	 
	%
	11,1%
	88,9%
	100,0%


Table 3b: The Statistical Data Concerning the Pre and Post States of the visual properties of students’ voices
	
	p

	Fisher's Exact Test
	0,390


Note: Since the number of participants was small for comparison in terms of dependence, Fisher’s Exact test was used. 0.05 was used as the significance level, and it was stated that in the case of p<0.05there was significant difference but in the case of p>0.05 there was not significant difference. 

A significant dependence was not available between PreVLS Normal and PostVLS Normal (p=0.390>0.05 Fisher’s Exact test).  
75% of subjects whose VLS value was defective previously were found to be normal afterwards while 90.6% of subject who were previously defective were found to be normal again afterwards. 
The finding that the students’ states whose vocal cords were defective in VLS evaluations before voice training recovered after voice training indicated that the voice training was compatible with the purpose. However, that the students who had normal vocal cords before teaching were found to have defective vocal cords later according to VLS analyses may be thought that they could not acquire the basic behaviours of voice training   and the consciousness to use those behaviours sufficiently and that they could not transform behaviours of using the voice well, correctly and beautifully into permanent behaviours.  In this case it may be thought that the same consciousness and basic behaviours could not be instilled in every individual equally with voice training. Thus, it is believed   that reconsidering the time allocated to voice training and methods and approaches of voice training would be beneficial. 
Table 4. Findings and Interpretations Concerning the Comparison of the Pre and Post states of the acoustic Properties of Students’ Voices 

The Comparison of the Pre and Post states of the acoustic Properties of Students’ Voices is shown in Table 4b. 
Table 4a. The Comparison of the Pre and Post states of the acoustic Properties of Students’ Voices
	
	Pre-Fo
	Post-Fo
	Pre-Jitt
	Post-Jitt
	Pre-Shim
	Post-Shim
	Pre-Nhr
	Post-N-hr

	N
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0

	Mean
	207.448,4
	152.341,5
	71,3
	101,6
	1.050,2
	1.513,0
	0,1
	0,1

	Median
	241.495,5
	151.849,5
	0,5
	0,5
	1.079,5
	1.849,5
	0,1
	0,1

	Std. Deviation
	68.260,7
	122.039,3
	300,9
	343,0
	1.159,2
	1.410,9
	0,0
	0,0

	Minimum
	250,4
	118,7
	0,2
	0,2
	0,2
	0,5
	0,1
	0,1

	Maximum
	320.813,0
	302.224,0
	1.505,0
	1.431,0
	5.152,0
	4.493,0
	0,2
	0,2


Table 4b. The Statistical Data Concerning the Comparison of the Pre and Post states of the acoustic Properties of Students’ Voices 
	
	 Pre-Fo ​​Post-Fo
	Pre-Jitt  Post-Jitt
	Pre-Shim    Post-Shim
	Pre-Nhr  Post -Nhr

	Z
	-,880
	-,063
	-2,404
	-,434

	p
	0,379
	0,950
	0,016
	0,664


Note: Wilcoxen sign test was used in the comparison of pre-teaching acoustic properties of voice with that of post-teaching. 0.05 was used as the significance level, and it was stated that in the case of p<0.05there was significant difference but in the case of p>0.05 there was not significant difference. 
It is evident that a significant difference is available between pre-shim and post-shim. (p=0.016<0.05 Wilcoxen sign test). Post-shim values are significantly high.
No significant differences are available between pre-teaching and post-teaching with regard to other variables (p>0.05). 

That significant high differences were available between pre-shim and post-shim might be thought that a positive improvement occurred in shim values. 

That there were no significant differences between pre-Fo and post-Fo was a normal state.  Fo (Fundamental frequency) shows individuals’ basic speaking frequency, and it undergoes complete change in especially males in mutation period, the values decrease, and thus voice becomes bass. The individuals passed through the post-mutation period (15-18) and their voice found the character compatible with gender. Therefore, the change in Fo is not desirable in the process of training. 
That there were no significant differences between the pre-jitt and post-jitt values stemmed from the fact that the group whose properties were analysed was healthy. The increase in jitter values signal that there are pathologies on vocal cords. Therefore, having no differences in jitt values in the post teaching period may bethought as desirable for those who have received voice training. 
There were no significant differences between pre-Nhr and post-Nhr, and under normal circumstances, those values are expected to fall since the individuals receive  voice training. This case is thought to have stemmed from the fact that the group whose voice properties were analysed was healthy. 
Table 5. Findings and Interpretations Concerning the Comparison of the Pre and Post states of the Aerodynamic Properties of Students’ Voices 
The Comparison of The Pre And Post States of The Aerodynamic Properties of Students’ Voices is shown in Table 5a, and the relevant statistical data are given in Table 5b. 
Table 5a: the Comparison of the Pre and Post states of the Aerodynamic Properties of Students’ Voices 
	
	Pre FVC
	Post FVC
	 Pre FEV1
	Post FEV1
	 Pre TLC
	Post TLC
	Pre VC
	Post VC
	 Pre IC
	Post IC
	Pre ERV
	Post ERV
	Pre RV
	Post RV
	Pre RV/TLC
	Post RV/TLC
	Pre 

FRC 
	Post FRC
	Pre PI max kPa
	Post PI max kpa
	Pre PE max kPa
	Post PE max kpa
	Pre MFT
	Post MFT
	Pre S/Z
	Post S/Z

	N
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0
	36,0

	Mean
	4,0
	4,0
	3,5
	3,5
	5,8
	5,5
	4,0
	4,0
	2,2
	2,3
	1,5
	1,5
	1,8
	1,5
	30,7
	26,4
	3,6
	3,2
	83,7
	80,8
	110,2
	109,4
	14,8
	16,3
	1,1
	30,5

	Median
	3,8
	3,9
	3,4
	3,5
	5,5
	5,4
	3,9
	3,9
	2,3
	2,3
	1,4
	1,5
	1,8
	1,4
	31,5
	27,0
	3,6
	3,1
	80,5
	74,5
	104,5
	97,0
	13,1
	14,1
	1,0
	1,1

	Std. Deviation
	0,7
	0,7
	0,6
	0,6
	1,1
	1,0
	0,7
	0,7
	0,6
	0,5
	0,5
	0,4
	0,7
	0,4
	8,5
	4,9
	0,8
	0,7
	33,9
	29,1
	30,2
	36,6
	5,2
	7,1
	0,4
	176,1

	Minimum
	2,8
	2,8
	2,4
	2,5
	4,0
	3,7
	2,8
	2,8
	0,7
	1,3
	0,2
	0,3
	0,1
	0,8
	4,0
	17,0
	2,1
	2,1
	36,0
	21,0
	62,0
	45,0
	7,6
	0,9
	0,6
	0,7

	Maximum
	5,6
	5,5
	5,0
	4,9
	8,5
	7,9
	5,6
	5,5
	3,6
	3,5
	2,4
	2,4
	3,5
	3,2
	44,0
	40,0
	6,0
	5,6
	199,0
	168,0
	169,0
	180,0
	25,6
	44,3
	2,7
	1.058,0


Table 5b. The Statistical Data Concerning the Comparison of the Pre and Post states of the Aerodynamic Properties of Students’ Voices
	     
	Post- FVC Pre -FVC
	Post-FEV1 

Pre -FEV1
	Post-TLC   Pre -TLC
	Post -VC  Pre -VC
	Post -IC Pre- IC
	Post -ERV  Pre -ERV
	Post -RV  Pre- RV
	Post- RV/TLC Pre- RV/TLC
	Post-FRC  Pre- FRC
	Post-PI max kpa 

Pre -PI max kPa
	Post- PE max kpa 

 Pre PE max kPa
	Post- MFT Pre -MFT
	Post -S/Z Pre -S/Z

	Z
	-1,368
	-,436
	-2,293
	-1,802
	-1,687
	-,983
	-2,726
	-2,652
	-2,883
	-,707
	-,456
	-2,325
	-,707

	p
	0,171
	0,663
	0,022
	0,072
	0,092
	0,326
	0,006
	0,008
	0,004
	0,480
	0,648
	0,020
	0,479


There is a significant difference between pre-RV and post-RV (p=0.006<0.05 Wilcoxen sign test). The Post RV values are significantly low. 
There is a significant difference between pre-TLC and post-TLC (p=0.022<0.05 Wilcoxen sign test). 

There is a significant difference between pre-RV/TLC and post- RV/TLC. (p=0.008<0.05 Wilcoxen sign test). Post- RV/TLC values are significantly low. 
There is a significant difference between pre-FRC and post-FRC. (p=0.004<0.05 Wilcoxen sign test). Post-RFC values are significantly low. 
There is a significant difference between pre-MFT and pot-MFT. (p=0.020<0.05 Wilcoxen sign test).  Post-MFT values are significantly high. 
No significant differences are available between pre-teaching and post-teaching with regard to other variables (p<0.05). 

The low difference between pre-RV and post-RV is good because the scarcity of air remaining in the lungs makes us think that the breathing capacity in the lungs was used efficiently, therefore, the training process was effective in controlling respiration and that maximum phonation time increased. 
The increase in TLC values at the end of voice training is not an expected case. Moreover, the significant decrease in pre-TLC and post-TLC in the comparison of pre-teaching and post-teaching states is also an unexpected case. It is thought that this case is due to such factors as human factor, fit and manoeuvre during the application of respiration function tests. 
That there was a significant low difference between pre-RV/TLC and post- RV/TLC made us think that this stemmed from apparent decrease of post-TLC. 
That there was a significant low difference between pre-FRC and post-FRC stemmed from the decrease of lung volume due to TLC, from human factor during measurements, fit and manoeuvre, and from lowering of TLC due to other factors. 
That there was a significant high difference between the pre-MFT and post-MFT values could be thought to indicate that respiration control and support started. This conclusion was important to indicate that the support and control of breathing muscles might be increased through programmed voice training. 

Note 1: The FVC and FEV 1 values are not easily influenced value under normal circumstances. As is clear from Table 4.2a above, those values did not differ in the period between pre-teaching and post-teaching. 
Note 2: The decrease in RV leads to an increase in VC under normal circumstances.  No increase in VC stemmed from the seeming decrease in TLC. 
Table 6. Findings and Interpretations Concerning the Comparison of the Pre and Post states of Students’ Age and Height 

The comparison of the pre and post states of students’ age and height is shown in Table 6a, and the statistical data in Table 6b. 

 Table 6a:  A Comparison of the Pre and Post states of Students’ Age and Height  

	gender
	
	Pre -age
	Post age
	Pre -height
	Post -height

	Male
	N
	Valid
	11
	11
	11
	11

	
	Mean
	18,73
	19,7273
	173,36
	173,6364

	
	Median
	19,00
	20,0000
	176,00
	176,0000

	
	Std. Deviation
	,647
	,64667
	5,836
	6,02117

	
	Minimum
	18
	19,00
	163
	163,00

	
	Maximum
	20
	21,00
	180
	180,00

	Female
	N
	Valid
	25
	25
	25
	25

	
	Mean
	18,12
	19,0000
	163,88
	163,9600

	
	Median
	18,00
	19,0000
	164,00
	164,0000

	
	Std. Deviation
	,440
	,28868
	4,567
	4,64112

	
	Minimum
	17
	18,00
	150
	150,00

	
	Maximum
	19
	20,00
	173
	173,00

	
	
	
	
	
	


Table 6b The Statistical Data concerning the Comparison of the Pre and Post states of 
Students’ Age and Height  
	
	Pre -age
	Post -age
	Pre -height
	Post -height

	Mann-Whitney U
	68,000
	53,000
	33,000
	34,000

	Wilcoxon W
	393,000
	378,000
	358,000
	359,000

	Z
	-2,889
	-3,840
	-3,600
	-3,566

	p
	0,004
	0,0001
	0,0001
	0,0001


Note: The comparison of values between the two groups was made with Mann-Whitney U test here. Since the data were not distributed normally, Student t test was preferred. As the significance level, 0.05 was used and it was stated that in the case of

p<0.05there was significant difference but in the case of p>0.05 there was not significant difference.  It is evident that boys’ values are higher than those of girls’ as regards age and height. (p<0.05 Mann Whitney u test)

The fact that boys values in height were higher was expected and normal when their physical properties were considered; whereas the fact that age was higher than girls’ was thought as a coincidence.  
Table 7. Findings and Interpretations Concerning the Comparison of the Pre and Post states of the Acoustic Properties of Students’ Voices on the Basis of Gender 

The comparison of the pre and post states of the acoustic properties of students’ voices on the basis of gender is shown in Table 7a, and the statistical data in Table 7b. 
      Table 7a: the Comparison of the Pre and Post states of the Acoustic Properties of Students’ Voices on the Basis of Gender   
	Gender
	 
	Pre-Fo
	Post -Fo
	Pre-Jitt
	Post -Jitt
	Pre-Shim
	Post-Shim
	Pre -Nhr
	Post- Nhr

	Male
	N
	Valid
	11
	11
	11
	11
	11
	11
	11
	11

	
	Mean
	131828,91
	102248,66109
	137,33382
	102,46673
	729,4530
	1640,59573
	,1274
	,12073

	
	Median
	127250,00
	127658,00000
	,49700
	,41100
	1028,0000
	1890,00000
	,1340
	,12100

	
	Std. Deviation
	18936,455
	67260,630400
	453,603612
	338,472618
	753,33860
	1414,770709
	,02492
	,025885

	
	Minimum
	118022
	118,735
	,222
	,244
	,25
	,486
	,09
	,083

	
	Maximum
	184288
	170120,000
	1505,000
	1123,000
	1881,00
	3770,000
	,17
	,160

	Female
	N
	Valid
	25
	25
	25
	25
	25
	25
	25
	25

	
	Mean
	240720,94
	174382,32316
	42,27668
	101,24256
	1191,3864
	1456,78864
	,1142
	,11912

	
	Median
	248131,00
	256770,00000
	,50600
	,61800
	1247,0000
	1391,00000
	,1120
	,11500

	
	Std. Deviation
	53587,740
	134828,366584
	208,484096
	351,835404
	1286,57216
	1434,686245
	,01465
	,023280

	
	Minimum
	250
	223,327
	,370
	,270
	,27
	,952
	,08
	,092

	
	Maximum
	320813
	302224,000
	1043,000
	1431,000
	5152,00
	4493,000
	,15
	,217


Table 7b: The Statistical Data Concerning the Comparison of the Pre and Post states of the Acoustic Properties of Students’ Voices on the Basis of Gender    
	
	Pre -Fo
	Post -Fo
	Pre -Jitt
	Post-Jitt
	Pre-Shim
	Post-Shim
	Pre -Nhr
	Post-Nhr

	Mann-Whitney U
	11,000
	72,000
	129,000
	85,000
	103,000
	132,000
	87,500
	114,500

	Wilcoxon W
	77,000
	138,000
	195,000
	151,000
	169,000
	457,000
	412,500
	439,500

	Z
	-4,344
	-2,249
	-,292
	-1,803
	-1,185
	-,189
	-1,718
	-,791

	p
	0,0001
	0,024
	0,770
	0,071
	0,236
	0,850
	0,086
	0,429


Note: The comparison between the two groups was made with Mann-Whitney U test here. Since the data were not distributed normally, Student t test was preferred. As the significance level, 0.05 was used and it was stated that in the case of p<0.05there was significant difference but in the case of p>0.05 there was not significant difference.   

There are no significant differences on the basis of gender in terms of pre and post FO values. (p<0.05 Mann Whitney u test) Values are apparently higher for girls. 

There are no significant differences between boys and girls in pre-post Shim and Nhr values. (p>0.05) 

That the FO- the fundamental frequency of speaking- was lower for boys was normal considering the fact that their voices are coarser. 
Table 8. Findings and Interpretations Concerning the Comparison of the Pre and Post states of the Aerodynamic Properties of Students’ Voices on the Basis of Gender 

The comparison of the pre and post states of the aerodynamic properties of students’ voices on the basis of gender is shown in Table 8a, and the relevant statistical data in Table 8b. 

Table 8a. The Comparison of the Pre and Post states of the Aerodynamic Properties of Students’ Voices on the Basis of Gender 
	Gender
	 
	Pre -FVC
	Post -FVC
	 Pre-FEV1
	Post-FEV1
	 Pre-TLC
	Post -TLC
	Pre -VC
	Post -VC
	 Pre -IC
	Post- IC
	Pre -ERV
	Post -ERV

	Male
	N
	Valid
	11
	11
	11
	11
	11
	11
	11
	11
	11
	11
	11
	11

	 
	Mean
	4,7327
	4,8773
	4,1809
	4,2055
	6,8473
	6,5709
	4,7445
	4,8800
	2,6955
	2,7655
	1,8809
	1,9718

	 
	Median
	4,6600
	4,9400
	4,2500
	4,4200
	6,9600
	6,5800
	4,7500
	4,9400
	2,5600
	2,7200
	2,0800
	1,9200

	 
	Std. Deviation
	,52694
	,43151
	,55106
	,50254
	1,14180
	,66430
	,52819
	,42965
	,45592
	,43989
	,42132
	,27088

	 
	Minimum
	3,91
	4,17
	3,43
	3,30
	4,90
	5,54
	3,91
	4,17
	2,11
	2,13
	1,07
	1,56

	 
	Maximum
	5,55
	5,50
	4,95
	4,93
	8,52
	7,93
	5,55
	5,50
	3,64
	3,47
	2,40
	2,41

	Female
	N
	Valid
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25

	 
	Mean
	3,6164
	3,6170
	3,2560
	3,2520
	5,3440
	5,0448
	3,6416
	3,6816
	2,0180
	2,1336
	1,2608
	1,3328

	 
	Median
	3,6700
	3,5300
	3,2800
	3,2300
	5,2900
	5,1300
	3,6900
	3,6100
	1,9500
	2,0700
	1,2900
	1,3500

	 
	Std. Deviation
	,51573
	,47015
	,46531
	,40454
	,78486
	,63346
	,52451
	,44453
	,52653
	,39506
	,36866
	,31002

	 
	Minimum
	2,79
	2,80
	2,37
	2,50
	4,03
	3,67
	2,79
	2,80
	,70
	1,31
	,23
	,33

	 
	Maximum
	5,37
	4,64
	4,58
	3,99
	6,88
	6,37
	5,37
	4,73
	3,16
	3,16
	1,96
	1,89


	cinsi
	 
	Pre-RV
	Post -RV
	Pre -RV/TLC
	Post- RV/TLC
	Pre -FRC 
	Post -FRC 
	Pre -PI max kPa
	Post- PI max kpa
	Pre- PE max kPa
	Post -PE max kpa
	Pre -MFT
	Post-MFT
	Pre-S/Z
	Post -S/Z

	Erkek
	N
	Valid
	11
	11
	11
	11
	11
	11
	11
	11
	11
	11
	11
	11
	11
	11

	 
	Mean
	2,0791
	1,6927
	29,3636
	25,4545
	4,1264
	3,8036
	110,8182
	105,0000
	141,5455
	147,8182
	17,4400
	20,089
	1,1509
	1,049

	 
	Median
	2,1300
	1,6100
	31,0000
	25,0000
	4,1000
	3,8300
	100,0000
	103,0000
	147,0000
	160,0000
	16,5700
	16,160
	1,1400
	1,010

	 
	Std. Deviation
	,82788
	,60721
	7,92809
	6,72850
	1,08529
	,73281
	41,09944
	31,37834
	25,43369
	31,01231
	5,63803
	9,4862
	,29232
	,1875

	 
	Minimum
	,75
	1,06
	16,00
	17,00
	2,25
	2,93
	36,00
	36,00
	96,00
	83,00
	9,92
	11,4
	,73
	,7

	 
	Maximum
	3,49
	3,15
	41,00
	40,00
	5,95
	5,56
	199,00
	168,00
	169,00
	180,00
	25,56
	44,3
	1,65
	1,4

	Kız
	N
	Valid
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25

	 
	Mean
	1,7032
	1,3656
	31,3200
	26,8800
	3,3264
	2,9116
	71,7200
	70,1200
	96,4000
	92,4800
	13,6464
	14,642
	1,1360
	43,460

	 
	Median
	1,6600
	1,3600
	32,0000
	27,0000
	3,4300
	2,9300
	67,0000
	66,0000
	96,0000
	93,0000
	12,7500
	13,770
	1,0100
	1,110

	 
	Std. Deviation
	,58518
	,29002
	8,83044
	3,96148
	,53633
	,42752
	22,07095
	20,91913
	20,22169
	23,95155
	4,64934
	5,2452
	,44424
	211,3630

	 
	Minimum
	,14
	,84
	4,00
	20,00
	2,14
	2,05
	45,00
	21,00
	62,00
	45,00
	7,62
	,9
	,64
	,8

	 
	Maximum
	2,61
	1,83
	44,00
	35,00
	4,14
	3,93
	125,00
	127,00
	139,00
	145,00
	24,68
	28,0
	2,70
	1058,0


   Table 8b. The Statistical Data Concerning the Comparison of the Pre and Post states of the Aerodynamic Properties of Students’ Voices on the Basis of Gender    
	
	Pre-FVC
	Post -FVC
	 Pre -FEV1
	Post -FEV1
	 Pre -TLC
	Post -TLC
	Pre-VC
	Post- VC
	 Pre -IC
	Post-IC
	Pre- ERV
	Post -ERV
	Pre-RV
	Post -RV
	Pre -RV/TLC
	Post- RV/TLC
	Pre- FRC 
	Post -FRC 

	Mann-

Whitney U
	16,000
	7,000
	23,000
	21,000
	40,000
	9,000
	16,500
	7,000
	42,500
	35,000
	37,500
	13,000
	100,500
	91,500
	115,500
	103,000
	65,500
	29,500

	Wilcoxon W
	341,000
	332,000
	348,000
	346,000
	365,000
	334,000
	341,500
	332,000
	367,500
	360,000
	362,500
	338,000
	425,500
	416,500
	181,500
	169,000
	390,500
	354,500

	Z
	-4,173
	-4,482
	-3,933
	-4,002
	-3,349
	-4,413
	-4,156
	-4,482
	-3,263
	-3,521
	-3,435
	-4,277
	-1,271
	-1,580
	-,757
	-1,190
	-2,473
	-3,710

	p
	0,0001
	0,0001
	0,0001
	0,0001
	0,001
	0,0001
	0,0001
	0,0001
	0,001
	0,0001
	0,001
	0,0001
	0,204
	0,114
	0,449
	0,234
	0,013
	0,0001


	
	Pre -PI max kPa
	Post- PI max kpa
	Pre- PE max kPa
	Post -PE max kpa
	Pre -MFT
	Post -MFT
	Pre -S/Z
	Post -S/Z

	Mann-Whitney U
	48,000
	42,000
	26,500
	28,000
	83,000
	85,000
	116,000
	104,500

	Wilcoxon W
	373,000
	367,000
	351,500
	353,000
	408,000
	410,000
	441,000
	170,500

	Z
	-3,074
	-3,280
	-3,813
	-3,762
	-1,872
	-1,803
	-,739
	-1,134

	p
	0,002
	0,001
	0,0001
	0,0001
	0,061
	0,071
	0,460
	0,257


Note: The comparison between the values of two groups was made with Mann-Whitney U test here. Since the data were not distributed normally, Student t test was preferred. As the significance level, 0.05 was used and it was stated that in the case of p<0.05there was significant difference but in the case of p>0.05 there was not significant difference.   
There are significant differences between pre and post FVC, FEV1 and TLC values on the basis of gender (p<0.05 Mann-Whitney U test). The values are significantly higher for boys.
There are significant differences between pre and post-VC, IC and ERV values on the basis of gender (p<0.05 Mann-Whitney U test). 

The values are significantly higher for boys.
There are no significant differences between pre and post-RV, RV/TLC values on the basis of gender (p<0.05). 

There are significant differences between pre and post-FRC values on the basis of gender (p<0.05 Mann-Whitney U test). The values are significantly higher for boys.

There are significant differences between pre and post-PI max kpa values on the basis of gender (p=0.002<0.05). The values are higher for boys. 

There are significant differences between pre and post-PE max kpa values on the basis of gender (p=0.0001<0.05). The values are higher for boys.

There are no significant differences between pre and post-MFT values on the basis of gender (p<0.05). 

That the pre and post FVC, FEV1 and TLC values were significantly higher in boys was an expected result. As is widely known, boys are physically more developed and bigger than girls; and therefore, the significant difference in their lung volume is normal. 

That the pre and post-VC, IC and ERV values were significantly higher in boys was also an expected case. This case stems from the fact that boys are more developed and bigger than girls as in the case of lung volumes mentioned above, and is quite normal. 

That there were no significant differences between the pre and post-RV and pre and post-RV/TLC values on the basis of gender may be interpreted as what follows: As is known, the scarcity of RV – the remainder lung volume- indicates that breathing is used effectively, and therefore, prolongs the phonation (sound production) time. This case shows that voice works with support- that is, in cooperation with stomach muscles and diaphragm- and uses breathing In the most efficient way. The use of breathing is a learnt case. Accordingly, learning how to use it des not differ on the basis of gender. This case is interpreted in terms of RV/TLC values as what follows: Boys have more TLC whereas there is no difference between genders in RV. Normally, the proportion of unchanging value to the increasing value is used; in other words, RV/TLC is expected to be lower in boys. Yet, these values are not statistically significant. 
That the pre and post-FRC values were significantly higher in boys was also an expected case. This case stems from the fact that boys are more developed and bigger than girls as in the case of lung volumes mentioned above, and is quite normal. 

That the pre and post-PI max kpa values were significantly higher in boys was also an expected case. Considering the fact that boys are more advantageous and strong in terms of physical and muscular structure, this result is thought to be normal. 
That the pre and post-PE max kpa values were significantly higher in boys was also an expected case, as in the case of the pre and post-PI max kpa values, and considering the fact that boys are more advantageous and strong in terms of physical and muscular structure, this result is thought to be normal.  
That there were no significant differences between the pre and post-MFT values on the basis of gender may be interpreted as what follows: As is known, the MFT values increase depending on the use of RV. That is to say, MFT rises while RV decreases. This case shows that voice is used with support of breathing. The use of breathing is a learnt behaviour. Although boys seem to be stronger in muscular structure, learning to use breathing enables an individual to perform more work with less energy. Therefore, the use of breathing and voice production in the maximum time does not differ on the basis of gender. The research conducted by Schmidt, Klinghoz and Martin (2005: 245) with 28 trained and 22 untrained individuals revealed that maximum phonation time (MFT) difference was very slight between genders in the case of trained individuals. 
CONCLUSIONS AND INTERPRETATIONS
It was found that
1. In comparison of the pre-teaching and post-teaching states of the perceptional properties of students’ voice, a slight problem was available the post-teaching in the G value- in which there were no problems in the pre-teaching period; and an improvement occurred in B and A values in which there were problems in the pre-teaching. 
2. Following the voice training, the students whose vocal cords were defective according to VLC analysis got better; however, some students’ vocal cords became defective although their vocal cords were found to be normal previously. 
3. In comparison of the pre-teaching and post-teaching states of the acoustic properties of the students’ voices, significant high difference were available between the preShim and postShim values, and positive improvement was observed in the Shim values. 
4. In comparison of the pre-teaching and post-teaching states of the aerodynamic properties of the students’ voices, the post RV, Post TLC, post RV/TLC and post FRC values dropped and MFT values increased in the pos-teaching period.
5. In comparison of the students’ pre-teaching and post-teaching height and age on the basis of gender, boys were higher in age and height. 

6. In comparison of the pre-teaching and post-teaching states of the acoustic properties of the students’ voices on the basis of gender, a significant difference was available between pre and post  FO values, and the values were higher for girls. 
7. In comparison of the pre-teaching and post-teaching states of the aerodynamic properties of the students’ voices on the basis of gender, the pre and post FVC, FEV1, TLC, VC, IC, ERV, FRC, PI max kpa and PE max kpa values were higher for boys whereas no significant difference were available in the pre and post RV, RV/TLC and MFT values. 
9. The interviews with instructors who gave voice training showed that instructors except for two did not give breathing exercise activities to students but they fulfilled those activities through long sentences and such exercises. 

The following recommendations are made in line with the research conclusions: 
· The basic instrument that a music teacher cannot give up is his voice. Therefore, the medical examination of ear, nose and throat and measurements of the perceptional, visual, acoustic and aerodynamic properties of the students’ voice should be demanded in the form of a report in the ability exams for selecting students to accept into the department; and carrying the report must be obligatory during the selection exam. 
· Just as it is he aim of individual voice training to train a healthy voice, it is also one of the functions of voice training course to help the problematic voice and to give true habits. A voice which is detected to be problematic should be helped by interdisciplinary cooperation. 
· Learning to use the voice correctly is important in both for the voice and for the overall health of an individual. The habit of using the breath- an integral component of voice- correctly should be instilled sufficiently in the process of individual voice training, and the process should be followed carefully by instructors. 
· Breathing exercises give flexibility to muscles which contribute significantly to coice production. Besides, it should also be remembered that these exercises also give consciousness as to what function those muscles perform. Therefore, sufficient place should be allocated to breathing exercises and habit of using those exercises regularly should be given. 
· The individuals who have learnt to use their breathing correctly should be made to use  that regularly and the limits of daily working should be determined so as not to cause muscles tenseness and tiredness. 
· For a music teacher, who use his voice professionally,  the most natural musical instrument is his own voice. The healthy and correct use of voice is of vital importance for their career to be successful and efficient. When considered in this manner, the importance of individual voice training course, where using the voice correctly, beautifully and efficiently is learnt, is evident. On examining the curricula of music teaching departments historically, it will be seen that the course of individual voice training is sometimes offered only for one year, sometimes for two or three years. The length of this course- which has developed over time in content, method and application- should not be changed so often; the process of application should not be decreased; on the contrary it should be raised to three years. 
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