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Introduction

|
Summary

Introduction. Modern approaches to auditory perception therapy are essential
for the effective rehabilitation of individuals with hearing impairments. Speech
and language therapists and hearing therapists are central to planning and de-
livering interventions that are grounded in current scientific knowledge and
tailored to the individual needs of each client. Their familiarity with methods
directly influences the quality of auditory training, speech perception develop-
ment, and overall communication outcomes. This study aims to examine the ex-
tent to which speech and language therapists and hearing therapists in Bosnia
and Herzegovina (BiH) are familiar with contemporary approaches to auditory
perception treatment and to identify potential gaps in professional training and
clinical practice.

Methods. The study included 60 speech and language therapists and hearing
therapists from institutions across Bosnia and Herzegovina where auditory per-
ception treatment was conducted. The majority of the participants were speech
and language therapists (73%), while hearing therapists accounted for 15% of
the sample. Participants were both males and females, aged between 25 and 44
years. A specially designed questionnaire was used for this study.

Results. The results indicated that speech and language therapists and hearing
therapists in Bosnia and Herzegovina were not generally well-informed about
contemporary approaches to auditory perception treatment. Many profession-
als reported limited opportunities to implement such treatments in their insti-
tutions.

Conclusion. The findings indicate that the availability of materials for imple-
menting contemporary auditory perception treatment methods is limited or
problematic within Bosnia and Herzegovina. This may be due to financial con-
straints or insufficient awareness among professionals regarding the existing
possibilities. Additionally, there is a noticeable lack of organized training pro-
grams aimed at equipping professionals with the necessary skills to apply these
modern methods. Improving access to materials and professional development
opportunities is essential for enhancing the implementation of advanced audi-
tory perception treatments.

Keywords: auditory perception treatment, professional awareness, speech and
language therapists, modern therapeutic approaches, hearing therapists

In today’s society, voice and speech disorders in children are increasingly common, and in many
cases, they are accompanied by auditory perception disorders. The most effective treatments in
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such situations are provided by professionals,
speech and language therapists and hearing
therapists, whose roles and significance are the
central focus of this master’s thesis.

Auditory perception takes place simulta-
neously at the level of verbal and auditory
activity [1]. For effective verbal communi-
cation to occur, language must be accessible
to the senses, which is achieved through its
activation by speech. Language is an ab-
stract system of rules and symbols, where-
as speech is its concrete realization [2]. The
understanding that human speech consists
of sounds, words, and sentences highlights
the importance of the voice as a phonemic
unit. Vowels serve as carriers of power and
sonority, while consonants are essential for
speech intelligibility. As a result of patholog-
ical articulation of consonants, speech intel-
ligibility is compromised, while changes in
vowels are rare and usually occur in individ-
uals with hearing impairment. The auditory
level of speech communication refers to the
reception and perception of the speech sig-
nal, where the listener’s attention is directed
toward proper signal reception and accurate
interpretation of the message [1]. Myklebust
defined auditory perception disorder as the
“inability to identify, discriminate, and in-
terpret auditory sensations” [3]. Auditory
perception, therefore, is not merely memori-
zation of sensory impressions, but a process
of classification, transformation, and recog-
nition of stimuli [4]. The brain receives sound
waves and processes the encoded informa-
tion they carry within a short time frame. The
basic units of the speech signal, representing
the smallest linguistic elements exchanged,
are vowels and syllables composed of vow-
els and consonants. Perception enables the
detection of the acoustic features of the sig-
nal and their integration into a meaningful
perceptual unit [5]. Speech is the acoustic
signal formed by the connection of sounds
based on linguistic rules, carrying specific
speech information. For the speech produc-
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tion process to function properly, the audi-
tory mechanism must be intact. Dysfunction
in any part of this mechanism can lead to
speech perception disorders and disruptions
in speech and language development. The
primary task of the auditory mechanism is to
receive speech in the form of the acoustic sig-
nal, then transform it into a neural signal and
transmit it to the brain cortex [6]. Auditory
perception develops in parallel with speech
development and is a prerequisite for the
development of auditory memory [7]. Au-
ditory attention also plays a significant role.
The ability to maintain alertness sustaining
attention long enough to respond to a given
stimulus is important [8]. The main types of
articulation disorders are omission, substitu-
tion, and distortion. Vuleti¢ describes com-
plete omission of a sound as a silent reali-
zation of a given phoneme. Distortion refers
to an incorrect articulation of a sound, which
may range from barely noticeable to very
pronounced [9]. Articulation disorders can
be divided into functional and organic types.
Functional articulation disorders (function-
al dyslalia) are caused by improper airflow
during the articulation of the sound and un-
differentiated phonemic hearing. Organic
articulation disorders (organic dyslalia) are
caused by injuries or diseases of the central
nervous system and cranial nerves involved
in articulation and are referred to as cen-
tral dyslalias. Organic dyslalias can also be
caused by pathological conditions of the jaw,
teeth, palate, or velopharyngeal mechanism
— these are known as orthodontic dyslalias
[10]. According to AndresSi¢ and colleagues
(2010), the most common voice disorder in
childhood is hoarseness or dysphonia. Dys-
phonia refers to any deviation from the nor-
mal pitch, intensity, and quality of voice.
These authors differentiate between acute
hoarseness, which appears suddenly and re-
solves with therapy, and chronic hoarseness,
which lasts for weeks, months, or even years
[3]. During the developmental period, chil-
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dren must have intact auditory perception to
ensure proper speech and language devel-
opment. Well-developed auditory percep-
tion is a key prerequisite for the successful
acquisition of academic skills and mastering
educational content. Comprehensive diag-
nostics is essential for defining appropriate
treatment strategies. The multidisciplinary
approach refers to the teamwork of various
professionals, such as an audiologist, pedi-
atrician, neurologist, psychologist, speech
and language therapists, hearing therapists,
and other specialists [11].

Given the importance of auditory per-
ception, it is necessary to intervene in cases
where difficulties arise in this area, to pro-
vide appropriate support and ensure opti-
mal development of language and commu-
nication skills, as well as the child’s effective
functioning in daily life.

The aim of this study was to determine
the extent to which speech and language
therapists and hearing therapists were fa-
miliar with modern methods of auditory
perception treatment. Additionally, the re-
search aimed to examine the degree to which
these professionals in Bosnia and Herzegov-
ina were able to apply such methods in their
everyday clinical practice.

Method
Sample

The study included 60 speech and language
therapists and hearing therapists from the
territory of Bosnia and Herzegovina. This
cross-sectional study included profession-
als who voluntarily agreed to participate
and provided informed consent. The sample
consisted of graduated speech and language
therapists and hearing therapists currently
working in Bosnia and Herzegovina. The
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majority of participants were women (95%),
and the majority had a professional title of
speech therapist (73%). In addition, 63% of
the respondents were located in smaller mu-
nicipalities or towns. The sample size (N =
60), with a marked imbalance in terms of
professional orientation (73% speech and
language therapists, 15% hearing therapists)
and an almost complete sex homogeneity
(95% women), limited the power of statis-
tical tests and the possibility of conducting
multidimensional analyses. The instrument
underwent basic content and internal valida-
tion (CVI and Cronbach’s &), but test-retest
reliability and confirmatory factor analysis
were not carried out.

Instruments

For the purposes of this research, a specially
designed questionnaire was used, consisting
of two sections. The first section included
questions aimed at collecting sociodemo-
graphic data. The second section contained
statements rated on a five-point Likert-type
scale: 1 (strongly disagree), 2 (partially dis-
agree), 3 (neither agree nor disagree), 4
(partially agree), and 5 (strongly agree). Ad-
ditionally, this section included three mul-
tiple-choice questions. The questions in the
second section focused on modern methods
of auditory perception treatment. Content
validation was carried out with the assess-
ment of five experts in the fields of speech
and language therapist and hearing thera-
pist; the Content Validity Index (CVI) was
calculated. The CVI values ranged from 0.80
to 1.00, while the overall S-CVI was 0.93, in-
dicating a high level of content validity. The
internal consistency of the questionnaire was
assessed using Cronbach’s a coefficient. The
obtained value of a = 0.87 indicated a high
reliability of the instrument.
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Results

The study included a total of 60 respondents,
consisting of speech and language therapists
and hearing therapists working in various
institutions across Bosnia and Herzegovina.
Participation was voluntary, and all partici-
pants provided informed consent. The vast
majority of participants were females (95%),
which precluded any meaningful sex-based
analysis due to the disproportionate repre-
sentation (only three male participants). Al-
though there is a lack of specific data for Bos-
nia and Herzegovina, global trends indicate
a marked sex imbalance in the professions of
speech and language therapists and hearing
therapists, and it can be assumed that the
local professional community also reflects
the marked dominance of the females. Re-
garding professional background, most re-
spondents were speech and language thera-
pists (73%), and the majority were located in
smaller towns and municipalities (63%). The
mean age of the respondents was M = 31.82
years (SD = 4.35), and the mean length of
professional experience was M = 5.22 years
(SD =4.17).

Respondents’ views on the treatment
of auditory perception

The questionnaire used in this study con-
sisted of 18 Likert-type statements aimed
at assessing participants’ awareness of con-
temporary auditory perception treatment
methods, available institutional resources,
and their attitudes toward the effectiveness
of these methods. Participants rated their
agreement with each statement on a five-
point Likert scale, ranging from “strongly
disagree” to “strongly agree.”

An overview of the distribution of re-
sponses provides a somewhat clearer pic-
ture of the respondents’ responses to the
statements in the questionnaire. In the first
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part of the questionnaire, which concerns in-
formation and the method of obtaining this
information, we see that the distribution is
skewed towards higher values with which
respondents agree with the stated state-
ments, which could point to the conclusion
that the respondents mostly use all available
resources to independently obtain informa-
tion about auditory perception treatments.

In the part of the questionnaire concern-
ing available training, materials and equip-
ment, the distribution shows an increase in
the frequency of neutral central responses
indicating weaker insights of the respon-
dents into the situation, primarily at the level
of BiH, while there are slightly more positive
responses for the level of the home institu-
tion. As for the assessment of the usefulness
of the treatments themselves, the distribu-
tion indicates extremely high frequencies of
agreement with the statements in the case
of various multimedia, applications and the
Behringer digital set, while neutral respons-
es are extremely frequent in the case of Neu-
rofeedback, the interactive whiteboard and
the computer programs Earobic and Pho-
nema confirming that a large number of re-
spondents have not had the opportunity to
become familiar with the aforementioned
treatments.

Regarding professional title or orienta-
tion, significant differences were found in at-
titudes toward the usefulness of the Behring-
er digital set (U =256, z=-2.30, p < 0.05) and
Forbrain headphones (U =212, z = -2.63, p <
0.01). Based on the average rank results for
the two professional groups, it can be con-
cluded that both attitudes were significant-
ly more strongly expressed among hearing
therapists than among speech and language
therapists. Since multiple comparisons were
conducted without correction for multiple
testing, the significance findings should be
interpreted with caution.
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Table 1. Descriptive indicators of the expressiveness of respondents’ attitudes

Statements N Min Max Mdn M SD

I am sufficiently familiar with

modern forms of auditory perception treatment. 60 100500 400 377 100

I obtain new information in the field of auditory perception treat-

ment via the Internet. 60 200 5.00 5.00 442 077

I obtalr} new 1.nf0rmat10n in the field of auditory perception treat- 60 100 500 400 392 111
ment via seminars.

I obtanj new information in the.ﬁeld of E.iudltOI'y perception treat- 60 200 500 450 425 091
ment via the exchange of experiences with other colleagues.

The institution where I work provides the necessary materials and

devices for work following modern methods of auditory perception ~ 60  1.00 500 4.00 3.52 1.11
treatment.

The institution where we work organizes the necessary trainings for
work with materials and devices within the framework of modern 60 1.00 5.00 3.00 322 1.22
methods of auditory perception treatment.

On the territory of BiH, there are easily accessible materials and
devices for work within the framework of modern methods of audi- 60  1.00 5.00 3.00 3.15 0.99
tory perception treatment.

Necessary trainings are organized in BiH for working with ma-
terials and devices within the framework of modern methods of 60 1.00 5.00 3.00 3.12 0.87
auditory perception treatment.

I believe that in the treatment of auditory perception it is useful to
apply various multimedia 59 1.00 500 500 458 081
(pictures, videos, audio recordings,..).

I believe that in the treatment of auditory perception it is useful to

. L 60 1.00 5.00 5.00 438 1.04
apply various applications.

I believe that in the treatment of auditory perception it is useful to

: 60 1.00 500 400 373 133
apply video games.

I believe that in the treatment of auditory perception it is useful to

apply the Behringer digital speech therapy set. 60 100 500 500 465 080

I believe that in the treatment of auditory perception it is useful to

apply Forbrain headphones. 60 3.00 5.00 5.00 438 0.80

I believe that in the treatment of auditory perception it is useful to

apply the Tomatis device. 60 200 500 4.00 4.03 0.88

I believe that Neurofeedback is useful in the treatment of auditory

] 60 1.00 500 3.00 3.68 1.05
perception

I believe that an interactive whiteboard is useful in the treatment of

. . 60 200 5.00 350 3.78 0098
audltory perception.

I believe that the Earobic computer program is useful in the treat-

ment of auditory perception. 60 1.00 500 3.00 330 094

I believe that the Phonema computer program is useful in the treat-

. . 59 100 500 3.00 327 094
ment of auditory perception.

N - number of participants; Min - minimum value; Max - maximum value; Mdn - median; M - arithmetic mean; SD - standard
deviation
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0% 20%  40% 60% 80%  100%

I am sulfficiently familiar with modern forms of auditory perception treatment. 23% 40% 25%

I obtain new information in the field of auditory perception treatement via the Internet. 7%

359 55%

I obtain new information in the field of auditory perception treatement via seminars. - o »
o 32% 38%

I obtain new information in the field of auditory perception treatement via the excgange
with other colleagues. 12% 32% 50%

The institution where I work provides the necessary materials and devices for work
following modern methods of auditory perception treatment. 32% 30% 22%

The institution where we work organizes the necessary trainings for work with materials
and devices within framework of modern methods of auditory perception treatment. 33% 28% 15%

On the teritory of BiH, there are easily accesible materials and devices for work within the
framework of modern methods of auditory perception tretment.

47% 25% 8%

0% 15% 73%

Necessary trainings are organized in BiH for working with materials and devices within
the framework of modern methodes of auditory perception treatment.

I believe that in the treatment of auditory perception it is useful to apply various
multimedia.

I believe that in the treatment of auditory perception it is useful to apply various 17% 10% 68%
applications.

I believe that in the treatment of auditory perception it is useful to apply video games. S 7% 45%

I'believe that in the treatment of auditory perception it is useful to apply Behringer digital
speach therapy set.

10% 8% 80%

I believe that in the treatment of auditory perception it is useful to apply Forbra in head- 20% 22% 58%
phones.

I believe that in the treatment of auditory perception it is useful to apply Tomatis device.

I believe that Neurofeedback is useful in the treatment of auditory perception 4B s

I believe that an interactive whiteboard is useful in the treatment of auditory perception. i L2 ek

I believe that the Earobic computer program is useful in the treatment of auditory 63% 10%  17%
perception.
I believe that the Phonema computer program is useful in the treatment of auditory 61% 12%  15%
perception.

Figure 1. Distribution of responses on the respondents’ attitude scale

based differences due to the statistically insig-
nificant number of male respondents.

The sample was predominantly com-
posed of speech and language therapists

Discussion

Analysis of the survey results showed that the
sample consisted predominantly of females

(95%), with only 5% of males. This finding is
consistent with general trends where women
are typically overrepresented in the profes-
sion. While this sex distribution likely reflects
the actual structure of the workforce, it also
precludes any meaningful analysis of sex-
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(73%), while hearing therapists comprised
15%. In addition, the majority of respon-
dents worked in smaller cities (63%), sug-
gesting that professionals in these settings
had a greater interest in participating in re-
search, possibly due to limited access to new
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therapeutic methods and a greater need for
continuing education.

Given that the statistically significant dif-
ferences found in attitudes towards the Beh-
ringer digital set and Forbrain headphones
were based on a comparison of groups of un-
equal size and without applying a correction
for multiple testing, these specific findings
must be interpreted solely as initial hypoth-
eses that require mandatory confirmation
in studies with a more representative and
balanced professional sample of speech-lan-
guage pathologists and surdoaudiologists.

The questionnaire contained 18 state-
ments assessing participants’ awareness of
available auditory perception treatments and
institutional support. The responses revealed
significant differences in how participants
perceived access to information, materials,
and training regarding auditory perception
therapies. Regarding sources of information,
the majority of professionals reported rely-
ing on the Internet and discussions among
colleagues. This is in line with global trends,
where online resources are becoming the
primary means of professional development
due to their accessibility and rapid dissemi-
nation of information. A survey conducted
in the United States, which included certified
speech and language therapists, similarly
showed that therapists most often consulted
colleagues, participated in educational ac-
tivities, and searched the open Internet [12].
These results indicate that, despite differenc-
es in health and education systems, speech
and language therapists worldwide rely on a
combination of formal and informal channels
for acquiring knowledge, with the Internet
and peer exchange playing a central role in
continuous professional development.

Participants” ratings showed that the
availability of materials, devices, and train-
ing was assessed as relatively low both at the
institutional and national level in Bosnia and
Herzegovina. The lowest scores were given
to the availability of training, materials, and
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equipment at the national level, which may
negatively affect the quality of professional
development and the application of modern
therapeutic procedures in clinical practice.
Similar results were reported by Grillo et al.
(2017), who pointed out that clinicians often
had limited access to necessary equipment
and materials, while financial constraints and
uneven availability of professional training
further complicated the quality of therapy
application [13].

The lack of materials and training in Bos-
nia and Herzegovina may be attributed to
limited institutional budgets and insufficient
awareness of available opportunities within
the country. In addition, there are no suffi-
cient organized training programs focusing
on the use of modern materials in auditory
perception treatment. These findings align
with the results of the study The impact of
the COVID-19 pandemic on the provision of
speech therapy services in Bosnia and Herze-
govina, where the authors emphasized that
the pandemic further exposed the limited
resources and structural shortcomings in the
speech therapy system, particularly regarding
unequal accessibility of services and insuffi-
cient professional support [14]. This suggests
that the challenges faced by professionals are
not exclusively the result of the pandemic but
rather reflect broader systemic issues within
which speech and hearing therapists operate.

Comparable findings have also been re-
ported in Croatia, where 79.31% of respon-
dents indicated that there was insufficient
investment in the use of information and
communication technology in speech ther-
apy practice, and 86.21% noted a lack of ac-
cess to education and knowledge in this area
[15]. These results confirm the lack of support
in terms of education and the availability of
modern tools, similar to the situation in Bos-
nia and Herzegovina. Both studies highlight
the need for greater investment in training
and resources in order to improve profession-
al practice and the quality of therapy.
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As a cross-sectional study, this research
did not allow for the establishment of caus-
al relationships or the monitoring of changes
over time. Instead, it provided a snapshot of
the current level of familiarity of speech and
language therapists and hearing therapists
with contemporary approaches to audito-
ry perception treatment in Bosnia and Her-
zegovina. It is important to emphasize this
methodological limitation and to note that
the cross-sectional design does not diminish
the value of the obtained results, but rather
highlights areas that require further investi-
gation. The applied questionnaire underwent
basic validation procedures. Content validity
was confirmed using the CVI method, while
internal consistency was assessed with Cron-
bach’s a coefficient and demonstrated satis-
factory reliability. Although the instrument
has not yet undergone comprehensive psy-
chometric validation (test-retest, confirmato-
ry factor analysis), the results of this study in-
dicate that the questionnaire is applicable for
preliminary research.

Although this questionnaire has shown
applicability for preliminary research, in order
for it to become a standardized and objective
measuring instrument for assessing experts’
familiarity, future studies must primarily fo-
cus on a complete psychometric evaluation.
This includes conducting test-retest reliabili-
ty, as well as a Confirmatory Factor Analysis
(CFA), which would confirm the stability and
latent structure of the questionnaire.

This study has several important method-
ological limitations that should be considered
when interpreting the findings. First, the sam-
ple is relatively small (N = 60) and unevenly
structured, with a pronounced dominance of
speech and language therapists (73%) and al-
most complete sex homogeneity (95% wom-
en), which reduces statistical power and in-
creases the risk of Type II error. Furthermore,
the data were collected via self-report, which
may lead to socially desirable responding and
subjective overestimation or underestimation
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of actual knowledge levels. The heterogene-
ity of the institutions from which participants
were recruited — ranging from larger urban
centers to smaller towns — further limits the
generalizability of the findings. Finally, the
cross-sectional design of the study does not
allow for causal inferences or the observation
of changes over time. Future research should
include larger, more representative, and lon-
gitudinally tracked samples, as well as objec-
tive measures of professional competence, to
obtain more reliable and generalizable results.

In response to the limitation of collecting
data via self-report methods, future research
should consider applying objective measures
of professional competence. This could in-
clude standardized knowledge tests on spe-
cific modern methods (such as Neurofeed-
back or Tomatis devices), or the collection
and analysis of documentation on completed
formal education and training. The use of
objective measures is essential for obtaining
more reliable and generalizable results.

Conclusion

Preliminary findings indicate that speech and
language therapists and hearing therapists in
Bosnia and Herzegovina generally have lim-
ited familiarity with, and restricted opportu-
nities to apply, contemporary methods of au-
ditory perception treatment.

To translate these preliminary findings into
robust professional guidance, two key steps
are mandatory for future research. First, stud-
ies must employ larger, more representative,
and professionally balanced samples, along
with the objective measurement of profession-
al knowledge (e.g., standardized tests or anal-
ysis of formal documentation). Second, to es-
tablish a reliable tool for assessing competence
in this field, the applied questionnaire requires
complete psychometric validation in a subse-
quent study, including test-retest reliability
and Confirmatory Factor Analysis (CFA).
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Fulfilling these methodological require-
ments is essential for generating reliable and
generalizable results, thereby informing effec-
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Upoznatost logopeda i surdoaudiologa u Bosni i Hercegovini sa savremenim
pristupima tretmanu auditivne percepcije

Tijana Simic¢

Univerzitet u Istocnom Sarajevu, Medicinski fakultet Foca, Foca, Republika Srpska, Bosna i Herzegovina

Uvod. Savremeni pristupi terapiji auditivne percepcije klju¢ni su za efikasnu rehabilitaciju osoba sa
ostec¢enjem sluha. Logopedi i surdoaudiolozi imaju centralnu ulogu u planiranju i sprovodenju tre-
tmana zasnovanih na aktuelnim nau¢nim saznanjima i prilagodenih individualnim potrebama sva-
kog pojedinca. Njihova upoznatost sa metodama direktno uti¢e na kvalitet auditivnog treninga, ra-
Zvoj percepcije govora i ukupne komunikacijske ishode. Cilj ovog istraZivanja je ispitati u kojoj mjeri
su logopedi i surdoaudiolozi u Bosni i Hercegovini upoznati sa savremenim pristupima tretmanu
auditivne percepcije, te utvrditi eventualne nedostatke u stru¢nom usavrsavanju i klini¢koj praksi.

Metode. U istrazivanju je ucestvovalo 60 logopeda i surdoaudiologa iz ustanova Sirom Bosne i Her-
cegovine u kojima se sprovodi tretman auditivne percepcije. Vecinu ispitanika cinili su logopedi
(73%), dok su surdoaudiolozi €inili 15% uzorka. Ucesnici su bili oba pola, starosti od 25 do 44 godine.
Za potrebe ovog istrazivanja koris¢en je posebno dizajniran upitnik.

Rezultati. Rezultati su pokazali da logopedi i surdoaudiolozi u Bosni i Hercegovini uglavnom nisu
dovoljno informisani o savremenim pristupima tretmanu auditivne percepcije. Mnogi stru¢njaci na-
veli su da imaju ograni¢ene mogucnosti za primjenu takvih tretmana u ustanovama u kojima rade.

Zakljucak. Rezultati ukazuju da je dostupnost materijala za primjenu savremenih metoda tretmana
auditivne percepcije ogranicena ili problemati¢na u Bosni i Hercegovini. Razlozi za to mogu biti fi-
nansijska ogranicenja ili nedovoljna informisanost stru¢njaka o postoje¢cim mogu¢nostima. Takode,
primjetan je nedostatak organizovanih programa obuka kojima bi se stru¢njaci osposobili za primje-
nu ovih modernih metoda. Poboljsanje pristupa materijalima i mogué¢nostima za stru¢no usavrsava-
nje klju¢no je za unapredenje primjene savremenih tretmana auditivne percepcije.

Kljuéne rijeci: tretman auditivne percepcije, stru¢na informisanost, logopedi, savremeni terapeutski
pristupi, surdoaudiolozi
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