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“Using a straw in singing lessons-the why, how, and when,”

Straw phonation (SP), as popularised by Titze (2010), seems to be a buzzword in the voice teaching world. This study seeks to explore the scientific underpinnings that have made it so popular and arrive at conclusions regarding the why, how, and when to use a straw in singing teaching. I will create a teaching strategy, informed by research, that allows my students to achieve the best results from their straw practice, both in and outside of the classroom. This topic is of particular interest to me as my 16–19-year-old students have learnt a lot of their technique from YouTube and so they often are using straws already or ask about them. Whilst I have used straws for a few years and found them personally effective, this is not based on an understanding of the research and so I hope to use this opportunity to fill that gap in my pedagogy. 

Why use a straw?
Straw phonation began to gain popularity in the 1960s and there is a vast wealth of research since then to draw upon. Leading the charge is Titze (2010) who states, “You need to stretch and un-press your vocal folds (vocal cords) often. To accomplish this, you can vocalise into a thin straw (like a drinking straw) several times a day for 2-5 minutes” (p 559). This semi-occluded vocal tract exercise (SOVTE) has been found to bring about many benefits to the voice. Laukkanen et al (2011) found that using a straw brought about improvements in loudness and economy. Kang et al (2020) agreed, finding that efficiency of the voice was improved along with the reduction of vocal fatigue, suggesting that the use of straws in voice therapy could result in increased airflow and so “better mobilize the corresponding respiratory organs compared to phonation without semi-occlusion” (p E678). 

This economy can be found due to several factors such as an increase in vocal tract inertance, in which acoustic pressure increases “above the folds during the opening phase of vibration” and decreases below the folds “during the closing phase” (Regan 2020. P 97). Titze (2006) agrees, concluding that the increase of supraglottal and intraglottal pressures brought about by semi-occlusions of the vocal tract results in an improved source-tract interaction. He refers to impedance matching where glottal adduction and epilaryngeal narrowing work together to increase efficiency. This is echoed in the work of Guzman et al (2013) who agree that “Vocal exercises with increased vocal tract impedance lead to an increased vocal efficiency and economy” (p 523.e19). Other studies have found that phonation threshold pressure (PTP) reduces significantly with the use of straws (Kang 2019; Mills et al 2018; Tangney et al 2021; Conroy et al 2014). The contact quotient of the folds during straw phonation have been measured with varying results. Contact quotient (CQ) refers to the length of time the folds are in contact during one vocal fold period, and it has been found to vary depending on the phonation type (Kankare et al 2012). Some studies found that CQ decreased following straw phonation (Kang et al 2020; Guzman et al 2013), whereas others have found no significant changes (Andrade 2014; Tangney et al 2021) or in fact the opposite result has occurred and CQ has increased (Guzman et al 2016), suggesting that making conclusions on CQ and its impact upon phonation would be premature at this point. 

Why use a straw over other SOVTEs? 

Andrade et al (2014 p 594) studied the effects of seven SOVTEs and found that they could be classified into two groups. Group 1, “single source of vibration” (hand over mouth, humming and straw) described as “steady”. Group 2, described as “fluctuating” (tongue-trill, lip-trill and Lax-Vox) using a “secondary source of vibration” to effectively massage the vocal cords. The researchers note that group 1 exercises promote easier phonation than group 2 suggesting using a straw may provide a clearer route to more economical phonation as suggested above. It also brings into question the choice of exercise depending upon the client that you have in front of you and the intention of the exercise. Indeed, the researchers suggest that the mixing of group 1 and group 2 exercises may be beneficial and should be an area of future study. 

Straws have been found to provide improved comfort and projection and when considered next to other tubes, such as LaxVox and glass tubes in water, they have been found to be equally beneficial (Mendes et al 2019). Straws are low cost by comparison so potentially provide a more accessible route to these rewards. Guzman et al (2013) also found that using a straw provided greater positive modifications to the vocal tract than using a tube both during and after exercising, suggesting a straw may give more positive and lasting results. It is worth noting that this study was only carried out with one participant who was a classically trained singer and so it is more difficult to extrapolate these results to the wider singing population. Kang et al (2019) found that the positive effects of ten minutes of SP lingered for up to twenty minutes after completing the exercise. This study was carried out with 24 participants and so lends some weight to the findings of Guzman (2013). Kang et al (2019) recommend repeated practices with the straw to obtain optimum effects suggesting regular straw work would be of benefit to singers over time. All the studies presented above, bar that of Mendes (2019), studied the short-term effects of SP. Longitudinal studies that measure PTP, CQ and intraglottal pressure could offer more conclusive findings in the future.

Titze (2006) suggests that SP may improve compliance from those receiving voice therapy as they may be more likely to carry out exercises outside of sessions, since SP produces a relatively quiet sound. Exercises can be carried out in public places without individuals drawing attention to themselves. This may be of import with teenagers who often experience body related embarrassment (Vani et al 2020). Hijleh and Pinto (2021) continue this theme by proposing that using the straw could allow students to become less critical of their sound and “pay more attention to kinesthetic feedback” (p 340).

How to use a straw?
To deliver straw exercises effectively in the voice studio, a teacher must understand the differing variables. Firstly, what length and diameter of straw should one use? Titze (2020) concludes that the length of the straw is unimportant so long as the diameter is 3mm or less and others seem to agree that diameter of the straw has more impact upon its effectiveness than length (Andrade et al 2016). Paixao et al (2021) found no acoustic or self-perceived voice changes in the 30 participants in their straw phonation study. Interestingly, they comment upon the diameter of the straw they chose to use (5mm) and suggest that their results may be due to using too wide a straw. Paes and Behlau (2017) carried out a similar study testing straw phonation at different time intervals for its effectiveness. They found voice changes at all time intervals and notably used a much smaller diameter straw at 1.55mm. Mendes et al (2019) proposed that tubes should be no larger than 3.5mm in diameter as larger tubes would not have the same therapeutic effects. Collectively, these studies suggest, choosing the correct diameter straw is of great importance to its effectiveness and that a smaller diameter straw is preferable. 

Whilst Titze (2020) believes length is inconsequential, others disagree. Mills et al (2018) compared straw length and suggested that lengthening of the straw would increase vocal economy. They continued to suggest that the longer length straws (30cm and above) may be better for comfort and ease, particularly for long duration tasks. Story et al (2000) propose a straw length of 50cm to be most effective. In contrast, Tangney et al (2021) found that a 25cm straw reduced PTP more than a 50cm or 75cm straw, implying a longer length my not have the same positive effects. They were working with excised canine larynges however, so it remains to be seen if this would transfer successfully to humans. Simberg & Laine (2007) propose that when width and length of the straw is too great it may make phonation more effortful, the opposite effect than is desired. These varying results infer that more research will need to be carried out on straw length and diameter to find the optimum combination. It occurs to this writer that the individual differences of singers’ physiology and physical health may play a part and that we cannot discount this. A one size fits all approach may not be appropriate. Teachers aim to find the vocal exercise(s) that work for individuals and so this may need to be how we approach straw length and diameter. 

The second factor is how to use a straw accurately. There is a consensus amongst the literature, agreeing that no air should escape around the straw or through the nose during phonation (Hijleh&Pinto 2021; Kang 2019; Kang 2020; Titze 2010; Guzman 2013). Titze (2010) goes on to add that “all your accents should be belly accents, not throat accents” (p 559) encouraging the use of well supported vocalisation and maintaining relaxed neck muscles (Kang et al, 2019) so that SP does not create physical tension. 

Thirdly, the question of duration needs to be asked. In Titze’s (2010) straw phonation video he suggests frequent sessions of SP of 2 to 5 minutes duration, but where is the basis for this advice? Kang et al (2019) found that 10 minutes of SP had more lingering impacts on PTP and mean airflow than 5 minutes of SP. They also propose repeated practices of SP to achieve “optimum and therapeutic effects” (p 810.e5). Mills et al (2018) agree that longer duration SP is more effective finding that short duration SP tasks had no effect on voice parameters. Fujiki et al (2021) compared 10 minutes of SP to vocal rest following a 10-minute vocal exertion task. SP was found to be a superior vocal restoration method as it had a “protective effect” (p 2482) on a further exertion task. Guzman et al (2013) found that 10 minutes of straw phonation had positive effects on 24 teachers with slightly dysphonic voices. Whilst this study did not assess long term effects, it did conclude that SP can have immediate positive effects. 

Paes and Behlau (2017) found in their study of 55 women (25 dysphonic) that 3 to 5 minutes of SP had the most positive results on the dysphonic women, with the 7-minute practice reducing the effectiveness of the exercise and creating additional tension suggesting an “overload of the phonatory system” (p 8). Those who were vocally healthy did not experience these issues at 7 minutes of SP and still exhibited the positive effects of the exercise. In a related SOVTE study Menezes et al (2011) found that 5 minutes of tongue trills was the optimum time for dysphonic women, noting that significant strain was apparent at 7 minutes. Ramos and Gama (2017) studied children from ages 5 to 10 with dysphonia and determined that 3 to 5 minutes of SP was the ideal duration for exercise. Manjunatha et al (2020) studied SP as a potential vocal warm up and found that just 2 minutes of SP resulted in improved intensity in the first formant and participants perceived easier voicing. 

These varying results share some elements in common. Those working with dysphonic voices concluded that shorter periods of SP were most effective, whilst those with healthy participants found the longer periods of between 7 to 10 minutes more effective. When using SP these findings suggest caution on the part of the teacher. Consideration should be taken as to the vocal health of the singer that presents to the teacher and duration of SP should be given with this in mind. Potentially, graduated durations could be explored starting at 3 minutes which was found to be an effective period in several studies (Ramos and Gamma 2017; Menezes et al 2011; Paes and Behlau 2017) and working towards 10 minutes for healthy singers (Kang et al, 2019; Mills, 2018; Fujiki, 2021). These durations could also be graduated in terms of frequency beginning at once a day and becoming more frequent over time depending upon the feedback given to the teacher. Of particular interest is the Fujiki et al (2021) study which suggested that SP provided a protective effect on the voice and could point to the potential for use of SP as a pre and post performance activity. 

The fourth consideration would be the addition of water. Meerschman et al (2019) studied different SOVTEs with 35 participants with dysphonia. Those in the water resistance therapy group reported improved vocal quality. The 29 teachers taking part in a similar study also reported beneficial effects of using a straw in water to exercise the voice (Souza et al 2017). Andrade et al (2016) assessed back pressure of different tubes used for SOVTEs and found that wider tubes produced an almost “constant back pressure” which was “determined by the water depth” (p 36) in contrast straws out of water had different back pressure readings as airflow was altered. This suggests a more consistent back pressure can be achieved using straws/tubes in water and so as a therapeutic exercise, the use of water may have less variables for user error.

The final consideration would be what sorts of exercises one should be carrying out with the straw. The consensus around SP exercises is that they do not need to be overly complicated. Many suggest the use of pitch glides starting with small intervals and working towards a larger range (Titze 2006; Nix 2016; Meerschman 2019; Kang 2020; Fujiki 2021) and sustained vowels (Guzman 2013; Kang 2019; Mills 2018; Enflo 2013). Regan (2020) offers a series of SP exercises which build gradually working towards regular singing from simple glides to stepwise scales, to descending scales on the /u/ vowel, as well as straw in water exercises beginning with blowing air through the tube and following with pitch glides. Titze (2006) and Nix (2016) propose singing song melodies into the straw to carry over to regular singing. 

When to use a straw?

A study investigating whether SP could be a good vocal warm up amongst speech and language pathologists (Manjunatha et al 2020) concluded that SP is an effective warm-up exercise before intensive vocal use. Nix (2016) advises teachers to encourage their singers to use straws in their warm-down routine, particularly for those singing more athletic material. They are by no means alone in this recommendation as others have noted the potential use of straws in both warm-ups and cool downs as a protective method (Savareh et al 2021; Kang et al 2020; Mendes 2019). On this basis a singing teacher may choose to utilise SP in both warm-up and cool-down exercise plans with their students to become part of a healthy practice routine.

Of interest to many singing teachers may be how we take SP into regular singing? “Perhaps the most important finding is that training with oral semi-occlusions can carry over into vocalization with an open mouth if optimal epilaryngeal-pharyngeal configurations are maintained with some sensory or motor memory” (Titze et al 2021 p. 17). To make this carry over Nix (2008) advises moving back and forth between semi-occluded and ‘normal’ singing to “transfer the benefits of the semi-occlusion” (p 340). Titze (2006) recommends moving from most unlike singing SOVTES towards most like singing, “1.  Highly resistant (small diameter) stirring straw 2.  Less resistant (larger diameter) drinking straw. 3.  Bilabial or labiodental voiced fricative 4.  Lip or tongue trill 5.  Nasal consonants 6.  Vowels /u/ and /i/” (p457). If straws become part of a vocal warm-up routine perhaps then a movement through these stages could be an effective strategy.

As SP has been found in many studies to reduce PTP (Kang 2019; Mills et al 2018; Tangney et al 2021; Conroy et al 2014) it has the potential to create a more relaxed phonation. Regan (2020) advocates the use of straws with singers presenting with pressed phonation as it prevents “hyperadduction of the vocal folds” (p 105). Indeed Titze (2021) agrees suggesting a singing teacher may use SP to good effect with singers that present with pressed phonation in the voice studio. 

Classroom Strategy
In response to the research presented, I propose the following classroom strategy:

· Beginning with the use of straws in warm-up and cool-down plans.
· Giving clear instructions on the execution of SP and checking regularly for accuracy.
· Beginning with short duration tasks within a comfortable range for each singer. 3 minutes to begin with and working up to 7 to 10 minutes depending upon the singer. 
· Health of the singer’s voice should be assessed in advance of starting the lesson and appropriate choices made by the teacher in response e.g. A voice that is recovering from a cold may find 7 minutes of SP causes tension and so a shorter period of SP should be carried out. 
· SP in or out of water can be used in response to the student and their requirements. A larger diameter straw may be used for SP in water. For a student that struggles to maintain airflow, straw in water may be appropriate as it gives a visual representation of the air flow and a steady flow of air is required to move the water (Regan, 2020). The massage effect on the vocal cords of straw in water may also serve to calm the nervous or tense singer.   
· Self-assessment of vocal health should also be encouraged and practiced in lessons so that singers can have a good understanding of what healthy feels like.
· Beginning with a larger diameter straw (6mm as per Titze’s suggestion) and working down to a smaller diameter (3mm) depending upon the singer and their progress.  
· Moving through exercises from most unlike singing to most like singing.
· Using SP in lessons where pressed phonation is present and moving back and forth between SP and regular singing so that motor learning can occur, and the correct vocal posture be assimilated.
· Recognising other benefits outside of the larynx with singing students-breath, mental focus, mediative qualities.

It is important to note that SP may not be for everyone. Other SOVTES such lip trills and tongue trills have also been found to be effective in similar ways to SP (Manternach et al 2021; Kapsner-Smith et al 2015, Dargin et al 2016) and so could be utilised in the singing studio instead or, as well as SP. This strategy is designed to offer a framework within which I can deliver effective teaching, rather than a method.

Reflective Review

I spend a significant proportion of my non-teaching time reflecting upon my teaching and making plans in response. Schon (1983) called this Reflection-on-action. In this review I will reflect upon the learning experience I have just had, researching, and writing the critical commentary above. Markkanen et al (2020) describe Gibbs Reflective Cycle (1988) as “identifying the connection between personal experiences and professional values” (p 50) and so I feel it is an appropriate model for me to use in this instance. Much like Kolb’s learning cycle (1984) the Gibbs model provides for a continuous loop of learning in which new evidence can be collected and assimilated along the way. This appeals to me as it describes the ways in which I have learnt about SP, reflected upon the process of that learning and will take it back into the classroom to begin the cycle again.
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Description:

Schulman (1987) asserts that it is the teacher’s responsibility to have good content knowledge as they are the primary source of student understanding of the subject matter. As such, I endeavour to fill my gaps in knowledge so that I may share accurate content with my students. During the research stage, I noticed that the participants in Souza et al (2017) were teachers and they described a high level of voice issues amongst this demographic. I also noticed that most participants in these studies were women, some only included women (Paixao et al, 2021; Enflo et al, 2013; Manjunatha et al, 2020; Manternach et al, 2019; Paes & Behlau 2017) and in others there were significantly less men than women (Meerschman et al, 2019; Kang et al, 2019; Kang et al, 2020; Mendes et al, 2019; Kapsner-Smith et al, 2015; Andrade et al 2014; Devadas et al 2020; Guzman et al 2013; Guzman et al 2016). Most singers I teach are female and I am a female teacher so this lends particular significance to the conclusions I have come to and the promise of benefits to myself and my students. I also found that most research that has been carried out was concerned with voice therapy and less has been done on working with singers and it sparked my interest as to the potential for further research. As a teacher of adolescents in a FE college, I have increasingly less time to spend with each individual student. I now believe SP may help me to have more impact in the short time I have with them.

Feelings:
I assumed that SP works and that it helps singers to sing more freely. This is because I have a straw and use it, and this is my experience. One of the opportunities in reflective practice is that of challenging our assumptions (Finlay, 2008) and here I was able to do that. SP provides a product that people can sell, and I wondered if SP is really any better than a lip trill or similar? I began to carry out research starting with the MA system where I found up to 20 potentially relevant articles. I then carried out a search on the university online library and there were thousands of results. As I started to read, I found scientific language that I did not understand. I felt insecure about my lack of understanding. How could I assess the relevance of an article, if I did not understand what it was telling me? Brookfield (1998) suggests reflection occurs through 4 complementary lenses: the first being that of our autobiography as learners. I realised that I often felt insecure in school in my ability to grasp scientific concepts and so it was natural for me to return to these feelings now. 

Evaluation:
Overall, this has been a positive learning experience. I overcame my initial fears around understanding the science related to SP and found that, with the right approach, I can develop my own learning and build knowledge that will support my teaching. A lack of confidence in abilities is often described as a barrier to returning to education as an adult (Roosmaa & Saar, 2017) but this process has improved my confidence in my ability to learn, despite a significant amount of time away from higher education. It has also given me the basis with which to move deeper into vocal acoustics, an area of study which I have tried to access before and found incomprehensible. I now feel assured that I will grasp the concepts of vocal acoustics and gain the necessary skills to apply this in my teaching. I have come away from this experience with concrete methods of exploring SP safely in my pedagogy and a broad understanding of the current research. 

Analysis:
When I began researching, I was lacking in the required knowledge to understand all the scientific terminology, but I quickly realised I needed to take a simpler approach. With my students when I introduce a new idea or topic, I start with what they already know and build from there with a constructivist approach (Piaget, 1957). So, I applied this to myself. I read papers highlighting terms I was unsure of and looked for context in the discussion sections of the studies. I then looked for other, more straight forward texts, such as books on the subject and posts on online forums. Calling upon a community to support learning (Vygotsky, 1978), I asked questions in the Voice Geek Facebook group and was given descriptions of terms I did not understand such as vocal tract inertance. This gave me a base of information which meant that when I returned to the research, I was able to successfully make sense of the language used and compare and analyse the results. When it came to writing my essay, I was able to see just how much I had learnt (Bain 2014) and this was a great motivator. 

I had an initial plan of action for this module. I would read for a specific time and then begin to write, and I would work to a strict schedule. I read for a lot longer than planned and began to get confused between which study said what, I was disorganised in my note taking and I did not stay on track. So, I returned to why I planned to research SP and asked myself what I wanted to learn. Using the Socratic questioning method (Barnes and Payette 2017), I came to three core questions: Why use a straw, how to use a straw, and when to use a straw. I organised my research into categories based on how they answered or gave comment upon these questions. This allowed me to sift out the relevant research. I regained control, and was able to see clearly how I would compose my critical commentary. In doing this, I noticed that most of the research was around vocal health and looked at how SP could support those with pathology. There was less research evident on how to apply SP in singing lessons. This led me to look again, and I was able to uncover some more sources where singing teaching had been considered with healthy voices. 

Conclusion:
Many of the methods my teacher used with me as a girl, based on older (often not science based) theories have been debunked and are now seen as poor practice, but SP and other SOVTEs have endured and now been clinically proven to bring the wealth of benefits that singing teachers have experienced with their students. Zwozdiak-Mayers (2012) asserts that at the heart of the process of improvement, a teacher should reflect and evaluate their practice. In my working life I often feel there is little time in which to carry out these processes rigorously and the opportunity to do this here has been valuable. Candy (2019) agrees, suggesting practitioners need time to absorb how their reflective practice can be incorporated into everyday action. 

Action Plan:
In response to this learning experience I plan to do the following in future:
· Start by ascertaining what base knowledge I need to have and begin by doing that learning. 
· Consider the questions I would like to answer before I begin, and use this to focus my research.

Personal Development Plan

	Why am I doing this course?
	I have been a singing teacher for 17 years. I began by teaching much in the same way as I had been taught but when I found the strategies that had worked for me, not working for all my students I decided I needed help. I began reading. I found little support out there but books. These books were almost impossible to understand and so I carried on trying, but while I had great successes with some students, I struggled to help others. Over the last ten years I have taken many courses, both in person and online, to improve my teaching abilities and I have improved. Now, I want to understand more of the science behind why we teach the way we do, and I would also like to come to my own conclusions, rather than relying on others to provide the answers in training courses. I feel that true learning occurs when we assimilate what we have learnt. Studying for this MA is the opportunity for me to do this. 

	What is the direct benefit to me?
	I will become more knowledgeable in my field and be able to achieve better results with my students. I would like to have a greater variety of strategies to use in my teaching so that I can be a more effective teacher. The time and dedication it will take for me to complete the modules in this MA will challenge me to work more efficiently and I can only see benefits in that. 

	Developmental Area
Using SP in the voice studio
	Action
Create a streamlined document for me to work with in singing lessons that condenses my learning from this module and reflect upon its success with my students.  
Deadline: Complete in preparation for BMPF7008: Module 3


	Developmental Area
Understanding the acoustic benefits of SP and how it links to vocal acoustics as whole. 

	Action:
Research the acoustic benefits of SP and develop an understanding of vocal acoustics. Watch the videos in the MA system and read prominent texts such as those of K. Bozeman. 
Deadline: Complete as part of BMPF7008: Module 3


	Developmental Area
Defining groups of exercises that will enhance singing based on my learning around vocal acoustics. 

	Action:
Create a set of exercises to be used in the singing studio.
Deadline: Complete as part of BMPF7008: Module 3


	Developmental Area
From classroom to personal practice-developing realistic practice routines for my students. 

	Action:
Create a set of effective practice routine videos, encompassing my learning so far, that my students can follow outside of the singing studio. 
Deadline: Complete as part of BMPF7010: Module 6 
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