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a b s t r a c t

Initial teacher education (ITE) students experience voice problems while studying and subsequently in
their careers with the potential to impact their teaching careers. Education about voice and vocal
techniques required for teaching is not routine in teacher education. Speech-language pathology (SLP)
programs require clients for voice-related training. This descriptive study considered student experiences
and perceptions of benefit related to an SLP student-led voice clinic for ITE students. A cross-sectional
survey revealed that 28.9% of ITE students presented with a voice problem on the Screen6, and 24.4%
perceived themselves as vocally handicapped (VHI-10). Findings support the importance of routine
screening of voice in ITE students, and that a student-led clinic may address preparation/training needs
of both ITE and SLP students.

© 2023 Published by Elsevier Ltd.
1. Introduction

Teachers are occupational voice users who are at a greater risk of
developing voice problems compared with the general population
(Thomas et al., 2007). Voice problems have been shown to impact
teachers' communicative effectiveness, reduce work capacity and
limit the potential for student-learning to occur (Akinbode et al.,
2014; Le~ao et al., 2015). The education system incurs costs associ-
ated with voice problems as a result of absenteeism and pre-
senteeism (attending work despite being unwell) (Devadas et al.,
ent, School of Health Sciences
4222, Australia.
etson).
2017; Van Houtte et al., 2011). The presence of voice problems
may also place strain on teachers’ quality of life, affecting their
ability to engage in personally valued activities (Lu et al., 2017; Moy
et al., 2015). The potential occupational, economic, and personal
impacts of voice problems therefore present a challenge to the
profession, and for initial teacher education (ITE) students who are
preparing to enter the workforce.
1.1. Prevalence and risk factors associated with voice problems in
teachers

The development of voice problems may occur before teachers
commence their professional career, emerging during their initial
teacher education program (de Jong et al., 2006; Ohlsson et al.,
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2012; Simberg et al., 2004; Thomas, de Jong, et al., 2006). Literature
suggests that between 14 and 39% of ITE students experience a
voice problem while studying (Fairfield & Richards, 2007; Greve
et al., 2019; Ohlsson et al., 2019; Simberg et al., 2000),

Over the course of their program, ITE students in Australia
complete approximately 60e100 days in schools/early childhood
sectors as part of the practical component of professional experi-
ence. Professional experience, also known as practicum or field
experience, is a highly valued component of ITE programs and
essential for obtaining a qualification as a teacher (Ure et al., 2009).
Professional experience can take multiple forms depending on the
university program. However, many of the specifics of professional
experience, such as the number of placement days, are regulated as
part of the program standards developed by the Australian Institute
for Teaching and School Leadership (AITSL, 2017). ITE students may
be engaged in professional experience for one day a week for
several weeks or daily over a 2e10 week block of time. During
professional experience, students gain valuable practical experi-
ence teaching in schools as they are provided with the opportunity
to learn and practise teachers’ work. Over the progression of their
degree, ITE students undertake increasing duties of a teacher pro-
gressing from teaching small groups to whole class sequences of
teaching. During professional experience placements, ITE students
may experience heavy vocal loading (Franca, 2013), health related
factors such as throat infections that preclude optimal voice use
(Ohlsson et al., 2019), psychological circumstances or environ-
mental factors such as sustained vocal effort in the presence of
background noise known to impact vocal health (Greve et al., 2019),
and limited time to implement voice rest in a typical workday
(Giannini& Ferreira, 2012). In addition to increased vocal demands,
false perceptions of own voice function and lack of awareness
surrounding typical and disordered voice can increase the risk of
sustaining a vocal injury (Kovacic, 2005; Thomas et al., 2006b,
2007). Furthermore, the ITE student population may demonstrate
reduced insight into the potential risks of their future profession on
their voice (Franca, 2013).

In response to COVID-19 related restrictions many teachers had
to, and/or continue to, engage in altered teaching patterns which
might include synchronous online teaching or a combination of
online teaching and face-to-face teaching while wearing personal
protective equipment such as masks. Online teaching and teaching
while wearing a mask require a different pattern of voice use than
what is used when teaching in a classroom (Sresuganthi et al.,
2022; Tracy et al., 2020). Face-to-face and one-on-one synchro-
nous online communication involves a two-way interaction, where
verbal and non-verbal cues are used to evaluate how effectively a
message was conveyed. Synchronous online communication to
large groups generally limits the visual cues available to the speaker
to determine if their communication is effective (Itzchakov & Grau,
2022). To compensate for different communication contexts,
speakers may increase their vocal intensity and experience greater
vocal effort during online interactions compared to in-person
communication (Tracy et al., 2020). Until quite recently few
teachers may have had experience at prolonged periods of syn-
chronous or asynchronous online teaching and for many the deci-
sion to move to online teaching occurred with short notice with
potential negative impact on mental wellbeing and vocal health
(Besser et al., 2020; Sresuganthi et al., 2022). Following a period of
online teaching due to COVID-19 restrictions to in-classroom
teaching, teachers have reported increased vocal fatigue
(Sresuganthi et al., 2022), increased laryngeal sensations of dryness
and negative impacts on vocal quality (Nemr et al., 2021).

The American Speech-Language-Hearing Association highlight
the negative impact of mask wearing from the listener's perspec-
tive as the speaker's intelligibility is reduced by factors such as a
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3e12 dB attenuation of sound caused by the mask (ASHA, 2022;
Gama, Castro, van Lith-Bijl, & Desuter, 2021). From the speaker's
perceptive, considering vocal parameters in particular, systematic
reviews highlight a significant increase in vocal intensity which is
associated with vocal loading, speech breathing coordination dif-
ficulties, and self-reported vocal tract discomfort while wearing a
mask (Gama et al., 2021; Shekaraiah & Suresh, 2021). The wearing
of personal protective equipment while teaching has similarly been
associated with self-reported increased vocal effort, vocal com-
plaints, and reduced water intake (Furnas & Wingate, 2022).

Conversely, many environmental challenges associated with
classroom-based teaching, such as voice projection against back-
ground noise and poor acoustics, is not foundwhen teaching online
(Vertanen-Greis et al., 2020). Surveys of teachers in Finland and
Saudi Arabia reported a reduction in self-reported voice-related
difficulties after a period of distance teaching that was required due
to COVID-19, despite a reported increase in workload (Alarfaj et al.,
2022; Patjas et al., 2021). Of interest, both studies reported a
different pattern related to the use of technology to support
optimal voice use for teaching which may account, in part, for the
positive effect on the voice. When teaching in the classroom, only
7% of the participants reported using amplification (personal
amplification device such as a lapel microphone) while 46% of
participants used a headset when teaching from home during
distance education (Patjas et al., 2021). It is unclear what impact
protracted periods of online teaching may have on teachers’ voices
nor the steps in place to teach ITE students how best to deliver
distance, synchronous teaching. However, the emerging evidence
from university lecturers raises some concern that voice difficulties
may arise when education about optimal voice use in online
teaching environments, including the importance of amplification
and ergonomics, is not provided.

Despite voice training being associated with fewer self-reported
voice problems in professional teachers (Le~ao et al., 2015), voice
ergonomics and training are not prioritised in professional expe-
rience specifically, or ITE generally (Greve et al., 2019). Preventative
education and/or training have been recommended as part of
teacher preparation to reduce occupational voice problems
amongst this at-risk population (Franca, 2015; Kovacic, 2005;
Ohlsson et al., 2012; Van Houtte et al., 2011). Notwithstanding
demonstrated gains in voice health and control associated with
accessing vocal training, only 14.3% of teachers with a diagnosed
dysphonia seek voice related treatment (Roy et al., 2004).

1.2. Preventative and therapeutic approaches

Many approaches aimed at preventing voice problems for ITE
students are discussed in the literature with evidence that voice
education may have a long-term preventative effect on occupa-
tional voice problems (Ohlsson et al., 2016). Interventions need not
be time consuming with some commentators suggesting that
rapidly delivered individually tailored voice education may reduce
the short-term risk of voice injury (Nanjundeswaran et al., 2012).
Coping mechanisms including a focus on stress management also
has been identified as a potential supplementary tool to traditional
voice intervention (Meulenbroek et al., 2010; Van Lierde et al.,
2010). Speech-language pathologists provide preventative and/or
therapeutic voice education and training to occupational voice
users, including teachers (Speech Pathology Australia, 2005). SLP
voice services involve direct voice therapies that modify vocal be-
haviours such as breathing and resonance strategies or indirect
management, which includes voice education and counselling
(Colton, Casper, & Leonard, 2011). Researchers consistently suggest
the need to identify and support student teachers who are at risk of
sustaining voice problems (de Jong et al., 2006; Greve et al., 2019;
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Orr et al., 2002). Speech-language pathologists, and SLP students
are uniquely positioned to provide this service.

1.3. SLP student training in voice

For SLP students to achieve clinical competency in voice, prac-
tical experiences working with voice clients are essential. Occu-
pational voice users, or individuals reliant on optimal voice
functioning to perform work related duties, form a large part of
speech pathology voice caseloads (Community Affairs References
Committee, 2014; Phyland & Miles, 2019). Providing SLP students
with clinical learning opportunities in assessing and managing
voice difficulties and disorders is a challenge for many university
programs (Speech Pathology Australia, 2005; Teten et al., 2016).
This difficulty accessing voice clients has been identified as a likely
reason for the perceived low levels of SLP student confidence about
working with voice clients (Rumbach et al., 2021; Teten et al., 2016;
Tillard, 2011). The establishment of university based, student-led
voice clinics that provide services to the public or the use of
standardised patients for simulation-based learning activities are
two approaches that have addressed the need for clinical training
experience when such training cannot be provided by external
placement providers (Forbes et al., 2021; Rumbach et al., 2021).

1.4. The present study

This study posits that tertiary institutions provide a unique
opportunity for inter-program student collaboration and peer
teaching, creating the potential to enable ITE students, at-risk of
developing occupational voice disorders, to receive assessment and
treatment from SLP students. As a pedagogical strategy, peer
teaching in higher education may be discipline specific or inter-
professional where students learn from and with each other (WHO,
2010). In addition to offering ITE students access to voice-related
care, the SLP student voice clinic create opportunities for inter-
professional learning. The benefits of utilising inter-program
collaboration within supervised student-led clinics as a means to
teach students about the scope and role of other professions has
been established in the literature (Briggs & Fronek, 2020;
Gustafsson et al., 2016). To address the clinical training needs of SLP
students in voice, and direct attention to vocal care for ITE stu-
dents', this pilot study explored student reported perceptions of
change in voice knowledge and skills following participation in an
SLP student-led voice clinic for ITE students. Specifically, the aims
were to explore: 1) self-reported voice symptoms and voice
handicap in the ITE student cohort, 2) ITE students' perceptions of
participation in the SLP student-led voice clinic, and 3) SLP stu-
dents’ perceptions of knowledge and confidence in the manage-
ment of voice in ITE students.

2. Method

Ethical approval was obtained from the relevant university
ethics committee (HREC Ref No: 2018/769). To address the first aim
of gaining insight into the prevalence of self-reported vocal diffi-
culties amongst the ITE cohort, a cross-sectional survey of students
was completed. Subsequently, aim twowas addressed by collecting
subjective data from ITE students who attended two 1-hour voice
sessions delivered by pairs of SLP students, under supervision from
a practicing speech pathologist. ITE students identified changes in
voice-related knowledge and skills and overall satisfactionwith the
student-led clinic. Aim three required collecting pre- and post-
voice clinic survey data from the SLP students to identify
perceived changes in confidence and knowledge about delivering
3

voice-related services. All distributed surveys were hosted through
Survey Monkey, an online platform.

2.1. Participants

This study recruited ITE students and SLP students from a single
Australian university. To address aim one, ITE students were invited
to complete an online survey to identify the prevalence of self-
reported voice problems. The invitation to complete the survey
was distributed by staff who were not involved in this research to
ITE students, irrespective of their experience as ITE students, who
were enrolled in either a Bachelor of Education or Master of
Teaching.

To address aim two, a second invitation was extended to all ITE
students whowere scheduled to attend the SLP student voice clinic
to consent to participate in the research that would gather infor-
mation about their experiences of participating in the clinic. The
voice clinic was offered to all ITE students to provide education
about voice production and to teach vocal strategies. Self-reported
voice difficulties and/or a current or prior diagnosed vocal disorder
were not required to attend the voice clinic.

To address aim three, all SLP students enrolled in the first year of
a two-year Master of Speech Pathology program, at the same uni-
versity, were invited to participate in the research. The SLP students
were required to participate in the voice clinic as part of their
coursework; however, participation in the research about
providing intervention to ITE students was voluntary. Before
attending the voice clinic, the SLP students had completed theo-
retical voice training modules and workshops where theoretical
knowledge was applied to develop clinical skills. SLP students were
invited to complete an online, anonymous survey before and after
the voice clinic via an emailed invitation from SLP academic staff.

2.2. Procedure

The SLP student-led voice clinic comprised two face-to-face
appointments with SLP students in a clinic room setting on a uni-
versity campus. SLP student pairs were assigned one voice client
who was seen for two sessions; an initial assessment and a sub-
sequent intervention session. Sessions were supervised by a qual-
ified speech pathologist with experienceworking with adult clients
with voice problems and disorders. SLP students also observed
another student pair deliver an assessment and intervention ses-
sion as part of the voice clinic to facilitate increased clinical learning
opportunities and observations.

The first appointment aimed to ascertain the ITE students' cur-
rent health status, vocal function, and concerns for their voice.
Clinical information was obtained through a detailed case history
includingmedical and social history, current vocal demands such as
teaching load, the ITE student's work environment and perceived
voice problems as defined by the ITE students' description. The case
history also identified social and recreational voice use including
singing and prior vocal training. Voice function was assessed using
a battery of clinical assessments for voice including aerodynamic
measurements and an auditory perceptual rating tool (Consensus
Auditory Perceptual Evaluation of Voice: Kempster et al., 2009), and
patient self-report scales that were completed a few days before
attending the first session (Voice Handicap Index-10: Rosen, Lee,
Osborne, Zullo, & Murry, 2004; Reflux Symptoms Index: Belafsky
et al., 2002). Additional clinical inferences or observations such as
the presence of life stressors, or head or neck tension, were
observed and evaluated when possible factors contributing to the
ITE students' voice problems were considered. In the first
appointment, ITE students were also encouraged to consider goals



E. Finn, R. Hewetson, S. Howells et al. Teaching and Teacher Education 125 (2023) 104053
relating to their voice to address in the subsequent intervention
session. All assessment tasks were pre-approved by the supervising
qualified speech pathologist, who also observed the assessment
session.

Following the initial appointment, a report was written for each
ITE student by the SLP students, outlining assessment findings,
including the presence or absence of a voice disorder (dysphonia),
and recommendations for speech pathology intervention including
but not limited to vocal hygiene, direct voice therapy tasks, and/or
recommendation to a medical doctor. The second management
sessionwas individually tailored for each ITE student based on their
assessment. As part of the second student-led SLP session, SLP
students reported assessment results verbally and in a written
report to the ITE student. Vocal hygiene advice and direct voice
therapy tasks were selected based on individual ITE student needs
including education on increasing hydration, reducing vocal load,
use of amplification, abdomino-diaphragmatic breathing or vocal
strategies such as semi-occluded vocal tract training aimed to
optimize voice function. If therewas concern about vocal pathology
based on the SLP assessments, recommendations weremade for ITE
students to discuss this with their General Practitioner and to
consider referral to an otolaryngologist.

2.3. Data collection

A survey was used to address aim one of this study, that being
student perceptions of vocal symptoms as determined on two self-
report measures. The cross-sectional survey of ITE students
comprised an online survey that gathered demographic informa-
tion and asked participants to complete the Screen6 in the same
format as Ohlsson and colleagues (Ohlsson et al., 2009), based on
the original form by Simberg, Sala, Laine, and R€onnemaa (2001) and
additionally, the Voice Handicap Index-10 (VHI-10) (Rosen, Lee,
Osborne, Zullo, & Murry, 2004). The completion of the survey
questions required 10e15min. The Screen6was used to identify the
presence of six self-reported voice symptoms and their frequency
from 1: every day, 2: every week, 3: less often, and 4: never, with a
lower score representing more frequently experienced voice
related symptoms. The VHI-10 (Rosen, Lee, Osborne, Zullo,&Murry,
2004), a short-formversion of the VHI-30with comparable validity,
determined student teacher perceptions of their voice handicap
across functional, physical and emotional domains. Scores on the
VHI-10 range from 0 to 40, with a higher score indicating a greater
degree of perceived voice related handicap and a score greater than
11 indicating a potential voice problem based on normative data
(Rosen, Lee, Osborne, Zullo, & Murry, 2004). Both the Screen6 and
VHI-10 are useful clinically to identify potential voice problems,
track changes to the voice over time when readministered, and
identify areas for SLP counselling or therapeutic intervention.

ITE students who participated in the voice clinic completed a 15-
minute post-clinic online survey that was purposefully developed
by two speech-language pathologists employed in academic
teaching positions. Firstly, demographic data such as age, year of
study and the gender that they identify with was gathered from the
ITE students. Demographic data may assist speech-language pa-
thologists and education university departments in understanding
the age and levels of experience of those who do and do not
experience voice problems during their studies and who perceive
benefit from engaging in the SLP student-led clinic. Open-ended
questions prompted the ITE students to report voice related diffi-
culties that they were experiencing or that they have experienced
since commencing their education degree, as well as their
perception of factors that might be contributing to or causing the
voice difficulty. Lastly, the survey utilised a combination of yes/no
and open-ended questions to explore perceptions of changes in
4

voice-related knowledge or skills due to attending the voice clinic
(refer to Appendix A). ITE students were also asked if they felt
satisfied with the experience of participating in a SLP-student led
voice clinic.

SLP students who consented to participate in the research
completed a purposefully developed pre- and post-voice clinic
survey (Appendix B) that used 5-point Likert scale (with 1 being no
knowledge/no confidence and 5 being very good knowledge/very
confident) based on their level of 1) knowledge about the assess-
ment of voice, 2) knowledge about treatment of voice difficulties, 3)
confidence in conducting a voice assessment, 4) confidence in
treating voice difficulties, 5) delivering vocal care education and 6)
teaching vocal techniques, before and again after, the voice clinic.
The survey required 15e20 minutes to complete.

2.4. Data analysis

Data from the anonymous surveys were entered into a spread-
sheet and analysed using the IBM SPSS 27 Statistics for Windows
(IBM Corp., 2020). For aim one, the ITE student participants were
described in relation to demographic data. Reported voice related
symptoms and perceived voice handicap were determined based
on the scoring protocols of the Screen6 (Ohlsson et al., 2009) and
VHI-10 (Rosen, Lee, Osborne, Zullo, & Murry, 2004), respectively.
Two or more daily/weekly voice related symptoms as reported on
the Screen6 was considered indicative of a voice problem (Ohlsson
et al., 2009). The presence of a voice related handicap on the VHI
was determined based on a score of >11 as per the normative date
(Arffa et al., 2011). Data gathered for ITE students who participated
in the voice clinic were analysed and reported descriptively (fre-
quency and percentage). Aim two involved collection and con-
ventional content analysis (Kondracki, Wellman, & Amundson,
2002) of open-ended responses from the ITE student survey on
items that explored perceptions of participation in the SLP student-
led voice clinic. Research aim three was addressed by exploring SLP
student pre-post voice clinic perceptions of change through a
comparison of self-reported Likert scale ratings for knowledge and
confidence, analysed using the Wilcoxon signed-rank test.

3. Results

3.1. Prevalence of voice problems in the ITE student cohort

ITE students who completed the cross-sectional survey (n ¼ 45)
were enrolled in a full-time Master of Education studies program.
The participants' ages ranged from 21 to 53 years, and they were
enrolled in either the first or second year of their program. Thirteen
(28.9%) of the 45 student teachers were considered to have a voice
problem based on the presence of two or more daily/weekly voice-
related symptoms on the Screen6 assessment. Difficulties being
heard (22.2%, n ¼ 10) and needing to clear the throat or to cough
(40%, n ¼ 18) were the two most frequently reported voice-related
symptoms on the Screen6. Eleven (24.4%) of the ITE students scored
>11 on the VHI-10, indicating the presence of voice related hand-
icap. Seven of the 13 participants who reported two or more daily/
weekly voice related symptoms on the Screen6 also reported
experiencing vocal handicap based on a score >11on the VHI-10.
Two participants who reported voice related handicap reported
experiencing weekly voice-related difficulties on only a single item
of the Screen6, that being related to the voice breaking and diffi-
culties being heard respectively. Despite not obtaining a clinically
significant voice-handicap score, a further three participants with
weekly/daily voice-related symptoms selected ‘sometimes’ on a
number of VHI-10 items (VHI-10 scores between 8 and 9) indicating
at least some degree of voice related restriction. Responses for the



Table 1
Perceived voice-related handicap reported by ITE students (n ¼ 45).

Voice Handicap Index-10 items Always or almost always
% (n)

Sometimes
% (n)

Almost never or never
% (n)

My voice makes it difficult for people to hear me. 2.2 (1) 35.6 (16) 62.2 (28)
People have difficulty understanding me in a noisy room. 13.3 (6) 46.7 (21) 40.0 (18)
My voice difficulties restrict personal and social life. e 8.9 (4) 91.1 (41)
I feel left out of conversations because of my voice. e 20.0 (9) 80.0 (36)
My voice problem causes me to lose income. e 4.5 (2) 95.5 (43)
I feel as though I have to strain to produce voice. 6.7 (3) 20.0 (9) 73.3 (33)
The clarity of my voice is unpredictable. e 31.1 (14) 68.9 (31)
My voice problem upsets me. 2.2 (1) 6.7 (3) 91.1 (41)
My voice makes me feel handicapped. 2.2 (1) 2.2 (1) 95.6 (43)
People ask, “What is wrong with your voice?" e 2.2 (1) 97.8 (44)

Table 2
Self-reported voice symptoms on the Screen6 by ITE students (n ¼ 45).

Every day or every week % (n) Less often % (n) Never % (n)

Does your voice become strained or tired? 17.7 (8) 46.7 (21) 35.6 (16)
Does your voice become low or hoarse? 11.1 (5) 53.6 (25) 33.3 (15)
Does your voice break? 11.1 (5) 37.8 (17) 51.1 (23)
Do you have difficulties in being heard? 22.2 (10) 42.2 (19) 35.6 (16)
Do you need to clear your throat or to cough? 40.0 (18) 22.2 (10) 37.8 (17)
Do you have a sensation of pain or lump in the throat? 13.3 (6) 40.0 (18) 46.7 (21)
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VHI-10 and the Screen6 are summarised in Tables 1 and 2,
respectively.

Forty per cent (n¼ 18) of the ITE students reported experiencing
voice difficulties since commencing their education degree. Con-
tent analysis of the open-ended survey question of “Have you
experienced difficulties with your voice since commencing your
education degree? Please describe what you experienced and what
you think might have been the cause.” revealed that these voice
difficulties were attributed to an increased amount of time talking
(n ¼ 6) (“I sometimes have a very tired voice at the end of a day if it
requires a lot of talking”), the need to use a louder voice than
habitual intensity and other vocal demands (n¼ 4) (“When on prac I
noticed that my throat was sore when I was taking several classes and
was raising my voice to be heard”), managing vocal demands
following illness (n ¼ 4) (“Every time I got a cold my voice will be
damaged and I will not be able to speak at all for several days”).
Further, feeling as though vocal demands of teachingwere unsuited
to their personality (n ¼ 3) (“I am naturally softly spoken, I have an
introvert nature”), a lack of understanding of vocal techniques
(n¼ 2) (“I have to take someone else's word for onwhether or not I can
project. My mentor says I just need to speak louder”), and environ-
mental factors such as a high level of background noise (n ¼2) (“I
find it difficult to be heard over students engaged in group work”).
3.2. ITE student perceptions about the SLP student-led voice clinic

ITE students who participated in the SLP student-led voice clinic
(n ¼ 18) were enrolled in both the Bachelor of Education and
Master of Teaching degrees, ranging from 19 to 49 years old. Of the
18 students, 13 consented to participate in the research and
completed the post-clinic survey, representing a 72% response rate.
Increasing voice-carrying capacity, improving vocal quality,
reducing vocal fatigue and curiosity about voice were reported
reasons that motivated the ITE students to participate in the voice
clinic. All ITE students reported a perceived increased under-
standing of voice production following the voice clinic, although
data surrounding this was not evaluated prior to their participation
in the clinic. Content analysis of open-ended responses about
5

perceived knowledge and skills that were gained were grouped
into three categories representing the most frequent responses
(Refer to Table 3). ITE students reported a better understanding of
voice production (100%, n ¼ 13), reported an appreciation for the
value of voice care strategies (46%, n ¼ 6) and perceived that they
had gained vocal techniques (54%, n ¼ 7) after attendance. Of the
skills most useful for the future, ITE students perceived vocal
warmups and exercises (54%, n ¼ 7), and vocal technique advice
(76.9%, n ¼ 10) as skills that they will continue to use.

When asked what the best aspect of the voice clinic was, ITE
students indicated it was the student-clinic environment (38.4%,
n ¼ 5) (“I really enjoyed the friendly environment of the voice clinic,
whilst it was informative, it was nice to also feel comfortable within
the space”) and learning about voice production (30.7%, n¼ 4) (“The
best aspect was the in depth yet simple explanations that I could un-
derstand”). A range of other factors were also mentioned, including
the professional attitude of the SLP students (“I was surprised by the
extensive knowledge of the students”), receiving a voice assessment
report (“I appreciated the assessment report and professional advice”),
and developing a new way of thinking about voice production (“I
didn't realise I spoke from the back of my throat”).
3.3. Speech-language pathology student outcomes

Survey data was collected from participating SLP students
before (n ¼ 26) and after (n ¼ 22) participating in the voice clinic,
representing 74% and 63% response rates, respectively. SLP students
reported an increase in overall confidence in delivering services to
adult clients with voice problems from an initial 53.8% (n ¼ 14) to
86.4% (n ¼ 19) following completion of the voice clinic. Refer to
Fig. 1 for a summary of SLP student-reported confidence about
assessment of and intervention for voice problems pre- and post-
participation in the voice clinic.

A Wilcoxon signed-rank test determined that there was a sta-
tistically significant increase in SLP student self-reported knowl-
edge about voice assessment (z ¼ �2.592, p ¼ .010) and treatment
(z ¼ �2.368, p ¼ .018) after completing the clinic (refer to Table 4).
Despite a significant positive change in self-perceived levels of



Table 3
ITE student (n ¼ 13) perceptions of increased knowledge and skills gained from attending the Voice Clinic.

Category frequency in
analysed data
% (n)

Example quotations from ITE student survey responses

Knowledge of voice
production

100 (13)

� I was surprised to learn about some of the things that can affect the voice and how our voices work in general.
� The ladies (SLP students) helped me to understand exactly what was happening and why, makingme conscious of different aspects of the

voice. The handouts were especially helpful.
� Learning about the different studies on impacts of vocal damage for teachers and the implications this has not only on a daily professional

practice but also for potential interruptions of career longevity.
The value of voice care
46 (5)

� Warming up the voice appropriately and resting my voice after school and overall awareness of vocal health.
� Thinking about my posture, speaking more slowly, and breathing from the diaphragm rather than using the upper body muscles to get a

fuller voice.
� I am going to drink more water … resting my voice for deliberate periods of time can help it.

Gaining new vocal
techniques

54 (7)

� I learned that I am able to hold a sound within my range for three times longer than when I try to hold a higher pitch. Speaking in my
normal range is more efficient.

� Strategies to minimise voice strain like the yawn sigh and how to use it as a daily technique.
� I didn't realise I spoke from the back of my throat instead of bringing my voice to the front of my mouth as I was taught.

Fig. 1. SLP-student perceived confidence pre- (n ¼ 26) and post-voice clinic (n ¼ 22).

Table 4
SLP student perceived knowledge about voice disorders pre-post voice clinic.

Pre-voice clinic n ¼ 26 Post-voice clinic n ¼ 22 Wilcoxon Signed Rank test

Knowledge about: Mediana (range) Median (range) Z, p
The assessment of voice disorders 2 (1e4) 3 (2e5) 2.592, .010b

The treatment of voice disorders 2 (1e4) 3 (2e5) �2.368, .018b

a A higher median reflects greater knowledge.
b Statistically significant change.
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knowledge, only 45% of participants indicated that, following the
clinic, they had good or very good knowledge about assessment of
and intervention for voice problems, respectively.

4. Discussion

The findings reported in this study lends support to individu-
alised voice-related programs for ITE teachers, where even a brief
intervention can have positive outcomes. The results confirm that
ITE students are an at-risk population for developing voice prob-
lems during their tertiary education. Based on student perception,
this may especially be attributable to increased vocal loading dur-
ing their professional placement experience. Of the ITE students
surveyed in this study, 28.9% experienced two or more voice
6

symptoms weekly or more often as reported on the Screen6 and
25% of student teachers (n ¼ 11) presented with perceived voice
related handicap as indicated on the VHI-10. These results are in
line with the upper range of voice difficulty prevalence that has
been reported in the literature for student teachers (Greve et al.,
2019; Ohlsson et al., 2019; Simberg et al., 2004) and further high-
light the need for early education and intervention, preferably
before commencing employment as a teacher.

The presence of voice symptoms and perceived voice handicap
in more than a quarter of the ITE students in this study highlights
the significant occupational risks for student teachers. As suggested
in the literature (Greve et al., 2019; Ohlsson et al., 2009), the
Screen6 and VHI may identify different voice symptoms and re-
strictions to valued roles and activities due to the presence of a self-
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reported voice problem and the combination of both tools is
considered beneficial for screening purposes (Greve et al., 2019).
The use of screening tools may serve to benefit the identification of
at-risk ITE students and demonstrate to tertiary institutions the
prevalence of voice problems amongst this cohort, supporting the
need for training to prevent or diminish future occupational voice
problems. Routine screening and provision of education and
training on vocal use, including online delivered teaching and or
therapy, could be incorporated into other aspects of university
programs where there are known high incidences of voice prob-
lems such as in support of academic teaching staff (Besser et al.,
2020; Korn et al., 2015).

The provision of vocal education and voice use strategies for ITE
students is noted as necessary in the literature, however, this is
often not a core element of teacher preparation at university for the
profession (de Jong et al., 2006; Greve et al., 2019; Orr et al., 2002).
As previously noted, an array of therapeutic approaches has been
reported in the literature about ITE students. Nanjundeswaran et al.
(2012) found that even rapid, individually delivered voice educa-
tion may serve to reduce the risk of injury in teachers’ voices
adequately. Findings from the current study highlight positive
outcomes for ITE students who attended the SLP student-led voice
clinic. ITE students indicated that they appreciated theoretical and
practical tools to guide their voice use and that a voice clinic
delivered by SLP students facilitated a positive experience.

SLP student outcomes related to knowledge and confidence
demonstrate that the delivery of one assessment, one intervention
session, and observation of two other sessions can increase SLP
student perceptions about their knowledge and confidence in
providing voice-related services to student teachers. The individ-
ualised management plans meant that SLP students had varied
experiences in the types and number of vocal techniques they
taught. It is possible that the 45% of SLP students who reported very
high levels of confidence after the voice clinic had the opportunity
to implement a greater variety of vocal techniques. Clinical expe-
riences with voice clients obtained during clinical placements have
been identified as essential to improving newly graduated speech-
language pathologists’ ability and interest in working with voice
(Teten et al., 2016; Tillard, 2011). To ensure that graduate speech-
language pathologists can not only meet professional competency
but graduate with a high degree of confidence in their clinical skills
with voice clients, exposure to a diversity of client presentations is
warranted. Clinical education models that utilise standardised pa-
tients, as outlined by Rumbach et al. (2021), exclusively or in
conjunctionwith patient care are beneficial to provide SLP students
with various clinical experiences in the area of adult voice.

Universities that offer both Education and SLP programs have an
opportunity to consider the untapped potential for partnerships
found in student-led and student-attended voice clinics that target
the specific needs of ITE student during their program. Clear and
concurrent benefits to the ITE and SLP students are noted, including
the educational and clinical components, addressing a concurrent
need in tertiary education (Franca, 2015; Simberg et al., 2004; Teten
et al., 2016). There is precedence for the utilization of students to
deliver healthcare related services. Evaluation of student-delivered
allied health services, including speech pathology services, has
demonstrated high levels of patient satisfactionwith the delivery of
sessions and the outcomes achieved (Forbes & Nolan, 2018;
Pershey & Reese, 2003; Sokkar et al., 2019).

5. Limitations and future directions

Several limitations should be noted. The cross-sectional survey
distributed amongst student teachers was completed by Master
(post-graduate) level students only (n ¼ 45), whereas the voice
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clinic participants were both Bachelor (undergraduate) and Master
level. It could be argued that given possible inherent age differences
between these student groups, a different level of ‘vocal pre-
paredness’ or varied vocal physiologies may be present, depending
on participants' mean age range and vocational experience. It could
also be argued that student teachers experiencing vocal difficulties
were more inclined to complete the cross-sectional survey and
request to participate in the voice clinic, which may have skewed
the results.

Variable findings have been reported in the literature about the
long-term effect of education and vocal technique training deliv-
ered in a brief intervention, compared to a more intensive and
prolonged training program on vocal health (Richter et al., 2016;
Timmermans et al., 2011). A limitation of the current study is that
no long-term follow-up was conducted to determine if the brief
participation in an SLP student-led voice clinic was associated with
awareness of voice production and voice production techniques in
the student teachers in the future. An evaluation of the long-term
outcomes of an SLP student-led clinic utilising a brief manage-
ment model should be a future research direction. Findings would
support a review of the optimal delivery method and dose of voice
sessions delivered by SLP students to teaching students. A com-
parison of face-to-face and online delivery and influence on voice
production technique, posture and ergonomics, use of technology
such as amplification and environmental factors would provide
more explicit guidance on the nature of the education and training
that would support ITE students for both teaching formats.
Furthermore, ITE students’ actual knowledge about voice and voice
production and objective acoustic measurements of voice would be
valuable pre-post outcome measures in future studies. A further
limitation to the findings was that the ITE and SLP student per-
ceptions about the voice clinic were obtained from surveys that
were not pilot tested and purposefully developed tomeet the needs
of the study. The usefulness of the surveys in different contexts can
therefore not be extrapolated.

Lastly, the utility of online delivered services within a SLP stu-
dent delivered voice clinic for ITE students should be explored.
Traditionally, voice related services have been delivered in person
during one-on-one sessions. A growing body of literature demon-
strates efficacy of telerehabilitation-based service delivery models
in speech pathology (Adams et al., 2020; Rangarathnam et al.,
2015). The flexibility that online delivered services offer potential
clients improves ease of access to services, especially when taking
time away fromwork (or study) is challenging and further provides
a solution to COVID-19-related restrictions around physical atten-
dance. Online delivered SLP voice services offer an additional op-
portunity to develop vocal technique that is uniquely suited for
sustained periods of online teaching, thus supporting sustained and
flexible options for teaching in the future.

6. Conclusion

This study affirms the benefits of a student-led clinic for both
SLP and ITE students during their university studies. There is
benefit for ITE students, as they receive direct attention to vocal
care in teacher preparation, and for SLP students, as they are pro-
vided with clinical training opportunities in this area of practice.
Early education and training in voice for ITE students may reduce
immediate and long-term difficulties experienced by this at-risk
population and address the need for intervention prior to devel-
oping a vocal injury. ITE students perceived benefit in attending a
student-led voice clinic and obtained skills and tools relevant to
their practice as occupational voice users. The opportunity for SLP
students to work with voice clients during their training may boost
confidence, improve clinical skills and assist in meeting necessary
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competencies. The opportunity to partner with established uni-
versity departments such as ITE may serve to enhance the learning
opportunities across both speech-language pathology and educa-
tion degree programs.
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Appendix A

ITE students: Post voice clinic survey questions.

1. Which School of Education and Professional Studies degree are
you enrolled in?

2. What is your year of study?
3. What is your age?
4. Have you experienced difficulties with your voice since

commencing your education degree? Please describe what you
experienced and what you think might have been the cause.

5. What did you expect from the voice clinic?
6. Do you feel you understand your voice better since attending

the voice clinic?
7. What knowledge and skills from the voice clinic will you use in

the future?
8. What was the best aspect of the voice clinic for you?
9. Were there any negative aspects?
Appendix B

SLP student survey.
We are interested in determining your confidence and percep-

tions about your skills in managing adult clients with voice issues.
Please complete the following questions by selecting an option
from the dropdown menus or rating scales.

To what extent do you agree with the following statements
about your confidence in working with voice clients? (strongly
disagree, disagree, neither agree nor disagree, agree, strongly
agree). I feel confident in my ability to …

1. Establish rapport with a voice client
2. Conduct a voice assessment
3. Identify and classify different voice behaviours
4. Reach a voice diagnosis
5. Write a voice assessment report
6. Provide feedback to clients about their voice status
7. Plan a treatment session
8. Deliver vocal care education to voice clients
9. Model and teach vocal techniques to clients

Please complete the following questions by indicating your level
of knowledge in the following areas: (no knowledge at all, some
knowledge, quite a bit of knowledge, good knowledge, very good
knowledge).
8

1. The assessment of voice disorders
2. The treatment of voice disorders
3. The impact that vocal dysfunction has on a person
4. The team working with voice disorders

Please respond to the following questions.

1. What did you learn from the Voice Clinic experience? Consider
the knowledge and skills that you think you would use in your
future work as a speech pathologist.

2. What was the best aspect of the Voice Clinic?
3. What where the negative aspects to the Voice Clinic?
4. What was the most surprising aspect of the Voice Clinic?
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