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Foreword

The present issue of Logopedia (No. 45) is devoted to logopedic diagnosis 
and therapy. Part One “Methodology of Logopedic Research” contains studies on 
competence – the knowledge about man and the world, which allows individuals 
to construct the space of social functioning. The question about the methods of 
investigating the presented problems is still relevant – these are: cultural com-
petence (Mirosław Michalik), emotional awareness (Urszula Jęczeń), and ortho-
graphic skills (Agnieszka Horodecka) studied from the perspective of the needs of 
logopedics. The papers published in the part are attempts to answer the question. 

Part Two “Speech Disorders” presents studies that complement the already 
thorough knowledge on biological dysfunctions that generate these disorders: 
deafness (Marta Wysocka, Luiza Mackiewicz; Ewa Muzyka-Furtak), epilepsy 
(Magdalena Siegieda-Kozłowska), “short frenulum” (Danuta Pluta-Wojciechow-
ska, Barbara Sambor), cerebral palsies (Urszula Mirecka), stuttering (Tomasz 
Woźniak) and dementia (Aneta Domagała). 

Although the knowledge on the foregoing dysfunctions has long been devel-
oped by various disciplines, the logopedist must see it from his/her own perspec-
tive. It is defined by the thesis about the “possibility of changes of undesirable 
states” in linguistic behaviors: this thesis constructs speech-therapy practice. We 
are sure that as diagnostic knowledge broadens, logopedic treatment acquires new 
methods and becomes more effective. 

This is evidenced by studies published in Part Three “Logopedic Therapy”. 
These articles present the ways of improving functions essential for language 
and speaking: sucking, swallowing and breathing in premature children (Magda-
lena Czajkowska, Ewa Kaptur), for reading in dyslexia (Ewa Wolańska, Adam 
Wolański), auditory-verbal rehabilitation in deafness (Katarzyna Plutecka), for 
management of a dysarthric patient suffering from Moebius syndrome (Monika 
Kowalska). 
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Finally, we present a study that presents a whole system of procedures – the 
program of linguistic education in early supporting of profoundly hearing-im-
paired children (Kazimiera Krakowiak). We especially recommend this program 
to the readers’ attention on account of the author’s scholarly accomplishments and 
because of her practical experience. 

On behalf of the editorial team of Logopedia I would like to thank the authors 
of the articles and the reviewers of this issue: Prof. Grażyna Jastrzębowska, Prof. 
Lilianna Konopska, and Prof. Małgorzata Młynarska. Special thanks are due to 
Dr Urszula Jęczeń, without whom Volume 45 would not appear in this form, nor 
would other volumes starting from No. 27 (four issues were edited by Prof. To-
masz Woźniak), which, the good Fate so decreed, we jointly edited. 

Stanisław Grabias

FOREWORD
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I. Methodology of Logopedic Research 





Cultural competence as a subject of interest 
in modern speech therapy – on the example 
of children poetry usage in speech therapy*

Mirosław Michalik
Department of Neurolinguistics

Institute of Polish Philology
Pedagogical University of Cracow

SUMMARy

The article describes cultural competence from the perspective of applied linguistics, primarily 
that of speech therapy. To narrow down the scope of discussion, poetry for children (paidial poetry) 
in speech therapy has been chosen as the main subject of study. This kind of writing, which consti-
tutes a part of cultural sphere that is usually understood and interpreted through cultural (cognitive) 
competence, may become a new tool for broadening the range of diagnostic strategies in speech 
therapy. Moreover, poems which revolve around child’s point of view are often seen as a link be-
tween two speech therapy procedures: building of the competences (linguistic, communicative, and 
cultural) and improvement of the speech process (realization of phonemes).

Keywords: cultural competence, paidial poetry, poetry for children in speech therapy

INTRODUCTION

According to Janusz Anusiewicz, culture may be described as a set of cat-
egories functioning within subjective reality and, at the same time, as a cluster of 
behavioural patterns and social attitudes which are connected to and shaped by 
certain values and norms (Anusiewicz 1995: 3). Additionally, when seen as a sub-

*  The article represents the author’s attempt to develop his parts of the monograph Poetry 
for Children in Speech Therapy, co-authored by Maria Stasz and published in 2016 by Wydawnic-
two Naukowe of Pedagogical University of Cracow. 
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ject study of speech therapy which in itself is ‘a study of biological foundations 
of language and linguistic performance’ (Grabias 2012: 57), it can be argued that 
‘the theory of culture should be based on biological data’ (Malinowski 1958: 29) 
as well. It can also be assumed that culture is very closely tied to both language 
and speech. As described by Stanisław Grabias, these two notions should be un-
derstood in the following way: speech is a series of actions performed by humans 
with the use of language when they explore the world and try to describe it to other 
participants of social life’ (2012a: 15). The link between language and culture 
may be illustrated, according to the views of Jan Ożdżyński, in the form of the 
following relations: 1. language is a cultural phenomenon – it is a part of culture; 
2. language is a medium through which we discover culture and interpret cultural 
patterns and facts; 3. language is a phenomenon through which we conceptualize, 
arrange, and categorize the world – it is a form of thinking; 4. Language is the 
basis for the formation of culture – it makes the cultural transmission possible 
(Ożdżyński 2002: 85). 

1. THE DEFINITION OF CULTURAL COMPETENCE

It has been assumed that cultural competence, along with language compe-
tence and communicative competence, constitutes a part of the linguistic com-
petence. Such claim has been made with the reference to the concepts produced 
by educational linguistics – a field which can be defined as ‘general linguistics, 
created for lingua-educational needs, which forms a collection of theoretically 
and methodologically arranged concepts and parameters that are used in language 
teaching’ (Rittel 1994a: 7). To put the assumption in other words, it can be claimed 
that ‘the linguistic competence encompasses the following stages: 1. language 
competence, 2. communicative competence, 3. cultural competence – all of which 
follow from the sequence of language acquisition’ (Rittel 1994a: 27).

Cultural competence, which is sometimes called cultural knowledge or in-
teractional competence, is the ability to participate in culture – the sine qua non 
condition of such participation (Rittel 1994a: 27, 31). It should be associated with 
such notions as: general knowledge, customs, experience, the rules for cultural 
interpretation, permanent ability to participate in culture, interpretation of linguis-
tic and non-linguistic symbolic actions (Rittel 1994a: 138). Moreover, cultural 
competence is also a result of achieving the language competence – innate and 
subconscious knowledge of the ideal speaker-listener, which allows for the cre-
ation and understanding of the grammatically correct sentences of the given lan-
guage (Chomsky 1982: 14–16; Grabias 1994: 30). It is also the result of acquiring 
the communicative competence – the basis of all social linguistic actions and of 
the skill to use the language adequately to the intentions of the speaker, the back-

MIROSłAW MICHALIK
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ground, and the knowledge about the listener (Rittel 1994a: 30; Grabias 1994: 33). 
Without the acquisition of language competence and communicative competence, 
it is impossible to acquire cultural competence.

From the methodological perspective, which aims to analyse the literary text 
in terms of speech therapy usage (here: poetry for children), cultural competence 
is strongly related to the field of semantics (study of meaning) and is closely 
connected to the cognitive processes, cultural traditions, and knowledge of the 
world.1 There are several cultural indicators which can be distinguished within 
the cultural competence: cognitive factors (education, science), normative factors 
(myth, religion, politics), instrumental factors (practice, economy), and expres-
sive factors (literature, art). To sum it up, cultural competence is strongly related 
to cognitive, ethical and transcendent values (see: Rittel 1994: 135).

From the point of view of speech therapy, cultural competence is defined in 
a slightly different way. The pioneering works of this field refer to it as knowledge 
of the factual reality which is acquired through language. At the same time, it was 
emphasised that communication is impossible without cultural competence and 
that it is preceded by linguistic competence (Grabias 2001: 37). What is more, 
a group of biological abilities that were obligatory for the acquisition of cultural 
competence was selected for the first time - which can be considered a new step in 
comparison to other branches of applied linguistics (Grabias 2001: 38). 

The biological foundations that determine the communicative process (which 
is also dependent on the level of cultural competence) include: physical hear-
ing, phonemic hearing, musical hearing, suitable brain and memory performance, 
proper functioning of the peripheral nervous system, appropriate operation of 
skeletal and muscular systems (Grabias 2001: 38). As will been shown further in 
the article, the understanding of cultural texts is going to be difficult or impossible 
without these foundations. On the other hand, some of the texts – such as poetry 
for children used in therapeutic purposes - may actually become a way of reducing 
the negative effect of those dysfunctions.

The development of the theory and methodology of speech therapy has caused 
cultural competence and cognitive competence to be synonymous in meaning. 
They have been treated as such since 2012 (Grabias 2012a: 52). The newest stud-
ies regard cognitive competence as a part of diagnostic process, while cultural 
competence is seen as an element of prognostic-therapeutic procedures (Grabias 
2012: 58, 60).2 It should be added that the evaluation of speech disorders must 

1 The definition of semantics suggested by zbysław Muszyński is the most appropriate for this 
article: ‘Semantics, as a study of meaning (...), is a discipline which examines subjective mental 
states – individual representations of the factual world’ (Muszyński 1996: 30).

2 The position of Grabias on the matter: ‘While examining the relation between speaker’s ut-
terance and his biological potential, the researcher can: evaluate speaker’s cognitive competence 
(knowledge of the world and himself – its capacity, structure, operational potential of its segments) 

CULTURAL COMPETENCE AS A SUBJECT OF INTEREST...
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be performed with reference to the standard norms of healthy individuals – those 
who can acquire linguistic competence on a desired or close-to-desired level (Rit-
tel 1994a: 33–34; Śniatkowski 2014: 35–36).

2. THE THEORy OF paidiaL POEM IN SPEECH THERAPy 

According to Maria Ostasz, who co-created the theory of the paidial po-
etry (from Ancient Greek: ‘childish play’, ‘amusement’), such texts should be 
described as lyrical works in which the represented world inspires the reader to 
mimic actions and roles (mimicry) and in which the magical power of the words 
(alea) forces him/her to repeat them (ilinx) and compete in their role-play (agon). 
The perception of paidial poetry is based on entertainment and spontaneous edu-
cation (Ostasz 2008: 16–17, 32–36; see also: Ostasz, Michalik 2016). In order to 
broaden its definition, we can assume that:

‘paidial poetry refers to lyrical works in which the represented world inspires the reader 
to mimic actions and roles (mimicry) and in which the magical power of the words (alea) 
forces him/her to repeat them (ilinx) and compete in their role-play (agon). The perception 
of paidial poetry is based on entertainment and spontaneous education, and its use can be ap-
plied in the diagnostic and prognostic processes of speech therapy. In other words, it can aid: 
the diagnosis of the cognitive functioning of a person (lexical, semantic, and narrative apti-
tude), the fulfilment of speaker’s intentions and passing-on of his knowledge (speech func-
tion, dialog performance, social linguistic skills), the programming of the speech therapy 
process which aims at building the linguistic competence, the enhancement of various levels 
of communicative system, and – possibly – the rebuilding of the linguistic competence’ (see: 
Ostasz, Michalik 2016).

Such theoretical assumption opens the possibility of a structured and two-
fold description of our field of research. Firstly, logopedic paidial poetry can be 
seen as link between two therapeutic procedures of speech therapy – building 
the linguistic, communicative, and cultural competences, and the improvement 
of the functions of speech (Grabias 2001: 39–40; 2012: 60). The use of paidial 
poems enhances the methodology of the speech therapy procedures, in particu-
lar the programming of the therapy and its implementation. From the scientific 
point of view, such approach to the field of research serves two practical purposes 
– exploring the world and changing oneself accordingly (see in: Grucza 1983: 
42–43; Michalik 2015: 24). Secondly, logopedic paidial poem becomes a certain 
research category (ontological, epistemic) which borders with several other scien-
tific fields. Its interdisciplinary nature allows it to bring together linguistics (here: 
speech therapy treated as applied linguistics) and literary theory (here: paidial 

and proficiency of its use in the process of sentence building, as well as inspect the biological foun-
dations which are responsible for the given level of the examined competence’ (2015: 58). 

MIROSłAW MICHALIK
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poetry), which turns it into a broad and theoretical category of methodological, 
meta-disciplinary, and meta-logopedic character. From the perspective of the the-
ory of science, such a broad term should be treated as a notion of epistemic nature 
that also plays a role in the process of knowledge transferring. The dual character 
of logopedic paidial poem has been illustrated in Chart 1.

 

3. CULTURAL COMPETENCE AND LOGOPEDIC 
PAIDIAL POEM IN THE THERAPEUTIC PROCEDURES 

The definition of speech that follows from the field of logopedics regards 
cultural (cognitive) competence as a very important notion with broad applica-
tive potential. Its acquisition ensures the capacity to learn about the world and 
interpret it correctly and, consequently, to pass this interpretation to others. The 
logopedic definition of speech, which involves the knowledge about the world, 
makes reference to three complementary human behaviours: cognitive function-
ing, communicative linguistic actions, and socializing activities (cf.: Grabias 

 

Chart 1. Two levels of interpretation of paidial poem – methodological (theoretical) and me-
thodical (practical).

Source: original research. See also: Ostasz, Michalik 2016.

CULTURAL COMPETENCE AS A SUBJECT OF INTEREST...
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2012a: 16–17). I am sure that logopedic paidial poem – a cultural text existing as 
a result of speech and fulfilling cognitive, accumulative, and therapeutic actions 
– may act within a range of various therapeutic procedures: logopedic diagnosis, 
therapy programming, and the carrying out of the therapy. The first one involves 
the collective diagnostic actions, the second and the third – the collective prognos-
tic actions (cf.: Grabias 2012: 59–60).

3.1 Diagnostic procedures
The cognitive and practical potential introduced by the notion of cultural 

competence within the process of speech therapy diagnosis is, first and foremost, 
the result of linguistic action areas, which should be described here. The first area 
encompasses the cognitive functioning of humans; the second one includes pass-
ing-on of the knowledge and realization of intentions. In terms of cognitive func-
tions description, we usually take into account the following aspects: 1. lexical, 
2. semantic, 3. narrative. In the case of passing-on of the knowledge and fulfilling 
intentions, we assess the following: 1. intentions and their fulfilment, 2. speech 
functions, 3. dialog performance, 4. social linguistic skills.

The suggested plan for description of the cognitive functions and the passing-
on of knowledge and intentions is the most vital part of the logopedic diagnostic 
process. It precedes the stage of interpretation of linguistic behaviour and speech 
disorders. Logopedic paidial poem – as the element of cultural sphere that we get 
to know through cultural competence – may become a new and unique tool which 
broadens the scope of logopedic diagnostic strategies. Table 1 includes the list of 
paidial poems which correspond to the particular stages of diagnostic process in 
speech therapy. 

3.2. Prognostic procedures
The results of description and interpretation obtained during the diagnosis 

of the cognitive processes and the ability to convey the knowledge give us the 
information required for the description of the speech disorder – its causes and 
symptoms. The role of the prognostic stage is to lessen the negative effects of the 
disorder. From the perspective of the collective therapeutic action, we can distin-
guish three diagnostic procedures which constitute the basis for the classification 
of speech disorders: 1. building cultural competence (cognitive) – the knowledge 
of the world, linguistic knowledge, communicative knowledge – this procedure is 
obligatory in such developmental communicative disorders as: lack / impairment 
of hearing, alalia and dyslalia, oligophasia, autism, different forms of epilepsy; 2. 
improvement of speech functions, the purpose of which is to reduce the negative 
effects of the deficient usage of the already acquired competences – used in dys-
logia, stuttering and cluttering, dysarthria; 3. rebuilding all types of competences 
(speech and mind functioning) and stabilization of linguistic competence erosion 

MIROSłAW MICHALIK
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Areas Logopedic paidial poems*
Le

xi
ca

l s
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lls

J. Tuwim, Ptasie radio; O panu Tralalińskim, Mróz; M. Konopnicka, Bocian; 
U. Butkiewicz, Gąska ze Śląska, Żaneta i Żorżeta, J. Brzechwa, Nie pieprz, 
Pietrze…; J. Sztaudynger, Entliczki-pentliczki; M. Polaski, Nurek z Narwi, 
M. Strzałkowska, Dziamdzia, Glamdzia, Andzia i Ciamciaramdzia, Przyjaciele; 
A. Frączek, Duszek, Groźny groch, Cierpliwy Cyryl, Król Pasztecik Trzeci; Zup-
ki ze szprotek, Smok, Kąpiel; K. Grabowska-Bednarz, Muchy Duchy; U. Butkie-
wicz, Mówka sówki do mrówki, Przepiórka o przepięknych piórkach, Hiena He-
lena i higiena; U. Kozłowska, Romantyczna kura, Klasówki, 
D. Wawiłow, Alfabet; ł. Dębski, Smok i smog, 

Se
m

an
tic

 sk
ill

s

M. Konopnicka, Bocian; J. Tuwim, Ptasie radio; O panu Tralalińskim; 
M. Strzałkowska, Chrząszcz, Dziamdzia, Glamdzia, Andzia i Ciamciaram-
dzia; U. Kozłowska, Chrząszcz, Klasówki; J. Brzechwa, Nie pieprz, Pietrze…, 
Sroka; M. Brykczyński, Na co liczę; T. Śliwiak, Zakochana żaba; M. Polaski, 
Nurek z Narwi, Karp i płotka; A. Frączek, Duszek, Groźny groch, Cierpliwy 
Cyryl, Król Pasztecik Trzeci; Zupki ze szprotek, Smok, Kąpiel; K. Grabowska-
Bednarz, Muchy Duchy
L. J. Kern, Żuczek; D. Wawiłow, Alfabet; ł. Dębski, Smok i smog

N
ar

ra
tiv

e 
sk

ill
s

J. Tuwim, Ptasie radio; Lokomotywa; J. Brzechwa, Nie pieprz, Pietrze…; T. Śli-
wiak, Koncert na leśnej polanie, Chory dzięcioł; M. Strzałkowska, Rycerz, Roch 
i jego groch, Wacuś Stokrotka czyli przypadki przodka; M. Polaski, Wiewiórka 
na wierzbie; U. Kozłowska, Romantyczna kura; K. Grabowska-Bednarz, Czar-
na magia; U. Butkiewicz, Pchły, 
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fil
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t M. Strzałkowska, Mowa polska, Reguły dla gaduły, Chrząszcz, Przyjaciele, Wa-

cuś Stokrotka czyli przypadki przodka; U. Kozłowska, Chrząszcz; J. Brzechwa, 
Sroka; M. Brykczyński, Na co liczę; T. Śliwiak, Tata rak; L. J. Kern, Żuczek; 
A. Frączek, Zupki ze szprotek, Muszka i myszka, Smok; U. Butkiewicz, Mówka 
sówki do mrówki; J. Tuwim, Abecadło z pieca spadło; ł. Dębski, Duże Be, Gę-
sie rozmowy o mięsie, Smok i smog, Źdźbło i źrebię,

Sp
ee

ch
 fu

nc
tio

ns

M. Strzałkowska, Mowa polska, Reguły dla gaduły, Chrząszcz, Żaba; Rycerz, 
Roch i jego groch, Dziamdzia, Glamdzia, Andzia i Ciamciaramdzia, Przyjaciele, 
Wacuś Stokrotka czyli przypadki przodka; ł. Dębski, Kłopoty z Ą, Gęsie rozmo-
wy o mięsie, Smok i smog, Źdźbło i źrebię; M. Konopnicka, Bocian; J. Tuwim, 
O panu Tralalińskim, Lokomotywa, Mróz; U. Kozłowska, Chrząszcz, Roman-
tyczna kura, Mucha łakomczucha; U. Butkiewicz, Gąska ze Śląska, Gołębie na 
dębie, Kto kontent, Przepiórka o przepięknych piórkach, Stróż tchórz, Hiena He-
lena i higiena, Żaneta i Żorżeta; J. Brzechwa, Nie pieprz, Pietrze…, Chrząszcz; 
J. Sztaudynger, Entliczki-pentliczki; T. Śliwiak, Tata rak, Koncert na leśnej po-
lanie, Chory dzięcioł, Zakochana żaba; M. Polaski, Szybki Leszek, Liść na ściół-
ce, Szyszka w koszyku, Wiewiórka na wierzbie, Nurek z Narwi, Karp i płotka; 
A. Frączek, Duszek, Groźny groch, Cierpliwy Cyryl, Król Pasztecik Trzeci, Ar-
buzy, Lemurzyca Leokadia, Muszka i myszka; K. Grabowska-Bednarz, Muchy 
Duchy, Czarna magia; D. Wawiłow, Wiatr, Czarny las; L. J. Kern, Żuczek

Table 1. The list of logopedic paidial poetry divided into the different areas of diagnostic 
process.

CULTURAL COMPETENCE AS A SUBJECT OF INTEREST...
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– used in aphasia, pragnosia, mental disorders, dementia (Grabias 2001: 40; 2012: 
64–66).

The logopedic paidial poem has an important role to play within all of those 
procedures. In the case of the first one, it helps in building the three competenc-
es in children with underdeveloped perceptive skills. In the second procedure, it 
plays a significant role in improving functions of speech.3 In the third procedure, 
it rebuilds the linguistic competence disintegrated in the early stages of child de-
velopment and stabilizes its erosion in children.4

3.2.1 Building cultural competence within the linguistic competence.
Building cultural competence should have a dual character. On one hand, 

we should develop higher psychological actions; on the other – linguistic and 
communicative competences. The first stage of cultural competence building in 
children with underdeveloped perceptive skills is the ritualisation of established 
conventions. Such rituals, non-linguistic at first – but from the start based on the 
circular time concept of rituals and nature – must be based on emotions. The next 
stage, which involves giving names to certain ritualized actions, is the beginning 
of the linguistic picture of the world and culture. Both the internalisation of con-
ventions and the naming of the ritualised actions may be achieved through the 

3 The possibility of using logopedic paidial poem in the second and the third procedures will 
be discussed in a separate article.

4 It is not recommended to use paidial poetry in the therapy of adult patients, especially those 
suffering from the disintegration of linguistic competence, as it could negatively affect the therapy 
process by infantilizing the patient.

Areas Logopedic paidial poems
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ce L. J. Kern, Wiersz, w którym syczy przez cały czas; J. Brzechwa, Chrząszcz; 

Nie pieprz, Pietrze…; U. Kozłowska, Chrząszcz; M. Strzałkowska, Chrząszcz; 
T. Śliwiak, Koncert na leśnej polanie, Chory dzięcioł, Zakochana żaba; T. Pola-
ski, Szyszka w koszyku; U. Butkiewicz, Pchły, 

So
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L. J. Kern, Wiersz, w którym syczy przez cały czas; J. Tuwim, Ptasie radio; 
M. Strzałkowska, Chrząszcz; U. Kozłowska, Chrząszcz; J. Brzechwa, Nie 
pieprz, Pietrze…, Sroka; M. Brykczyński, Na co liczę; T. Śliwiak, Koncert na 
leśnej polanie, Chory dzięcioł, Zakochana żaba; D. Wawiłow, Wiatr, Czarny las, 
Alfabet; ł. Dębski, Źdźbło i źrebię

Source: original research. See also: Ostasz, Michalik 2016.

* The index of paidial poetry was created by Maria Ostasz (see: Ostasz, Michalik 2016). Its 
categorization into different areas was prepared by the author of this article.
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content of the logopedic paidial poems. It is of utmost importance to stimulate the 
child, in whom we suspect underdeveloped perceptive skills, with the elements of 
the reality which surround him. If we assume that culture is ‘the way to conceptu-
alise, categorise, and experience the world’ (Anusiewicz 1995: 8), then each con-
tact that the child has with culture, and that is supervised by adult person, becomes 
de facto conceptualisation, categorisation, and experiencing the world of culture. 
Values are an important element of cultural competence. The basic ones that the 
speech therapist can transfer to the child are: spending time together, warmth, joy 
or entertainment (Michalik 2010). Paidial poems with logopedic functions will 
promote those values within the therapeutic process.

Internalised linguistic competence is a guarantee of the proper development 
of cognitive functions in children (in their lexical, semantic, and narrative aspects) 
and of the undisturbed transfer of knowledge and intentions (showing intentions, 
speech functions, dialogue and social skills). To achieve such suitable develop-
ment and transfer, we may utilize certain interactional categories that will prop-
erly structure the logopedic procedure and help us implement it – these are: text, 
meta-text, and context (see: Panasiuk 2012). Such selection of the methodological 
approach, which links the theory and practice of the logopedic paidial poem to  
a specific speech therapy action, is based on the following factors:

1.  Text, meta-text, and context are all interactional categories – and speech 
therapy as such is a study of interactional conditions for the development 
speech and the disorders of speech (see: Michalik 2013).

2.  The theory of text, meta-text, and context has been used and verified in the 
interpretation and programming of therapies in such disorders as: aphasia, 
pragnosia, dysarthria, psychoorganic syndrome, and dementia (see: Pana-
siuk 2012a). There is no basis for dismissing its usage in the description 
and therapy of other speech disorders. 

3.  Interactional aspects are inherent and ex definitione for logopedic paidial 
poem.

4.  Logopedic paidial poem is a text – a verbal result of the communicative 
act.

5.  Logopedic paidial poem may become an inspiration for: a) creating the 
text by the receiver, b) developing the meta-linguistic function through the 
usage of knowledge of the linguistic signs and how to put them together 
(meta-text), c) activating the knowledge of textual relations – lexical sur-
roundings of words within the text, and of the extra-textual relations – re-
ceiver’s knowledge of the culture, social sphere, communicative context 
(see: Panasiuk 2012a: 334–336). 

From the perspective of the cultural competence building process, logopedic 
paidial poem can be utilized in work with children to develop the competence to 
create texts – texts which would consist of sentences that form a relatively logical 

CULTURAL COMPETENCE AS A SUBJECT OF INTEREST...
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whole, grammatically and semantically coherent, communicative and relevant, in-
tentional, acceptable, informative, situational, and fulfilling the condition of inter-
textuality (see: Panasiuk 2012: 253, 254, 263–264). 

The usage of the meta-text notion in the process of cultural competence build-
ing may, in turn, bring the following benefits: it consolidates child’s knowledge 
of the linguistic signs inventory and how to put them together, it allows for the 
control over the choice of linguistic signs (meta-lingual function), it helps in man-
aging the process of text building (meta-textual function) (see: Panasiuk 2012a: 
335–336), it develops analytic and synthetic linguistic skills – which consequently 
increases the linguistic performance.  

The last notion – context – can be approached, when seen from the perspec-
tive of paidial poem, in a two-fold manner. Firstly, as the collective knowledge of 
the textual relationships – the lexical surroundings of words within the text – that 
both the speaker and the receiver posses. Secondly, from the perspective of poem 
and cultural competence correlation, as an extra-textual condition: the knowledge 
of culture, social sphere, communicative context (see: Panasiuk 2012a: 449–451). 
In the second case, the notion of context may help in developing cognitive compe-
tence, in internalisation of contextual awareness, and in enhancing the process of 
creation and interpretation of communicative acts (see: Panasiuk 2012a: 337). The 
list of logopedic paidial poems categorised into different stages of the prognostic 
procedure has been presented in Table 2.

SUMMARy

Logopedic paidial poem, as a text, is an element of cultural sphere. In the 
case of linguistic communication disorders that result for the under-development 
of perceptive skills, the ability to understand cultural texts is hampered or com-
pletely lacking. From the therapeutic point of view, logopedic paidial poem may 
become a useful tool for building cultural (cognitive) competence, which is an 
integral part of linguistic competence. Therefore, we can say that the notions of 
biological disorders and cultural texts mutually affect each other. The underdevel-
opment of biological abilities which limits the acquisition of cultural competence 
(as an element of linguistic competence) at the same time limits the understanding 
of cultural literary texts, too. Perceived form such perspective, the therapeutic 
advantages of logopedic paidial poem may help to reduce the negative effects of 
biological dysfunctions. 
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Table 2. The list of logopedic paidial poetry divided into the different areas of prognostic 
process.

Areas Logopedic paidial poems*  
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L. J. Kern, Wiersz, w którym syczy przez cały czas, Żuczek; ł. Dęb-
ski, Kłopoty z Ą, Duże Be, Gęsie rozmowy o mięsie, Smok i smog, 
Źdźbło i źrebię; M. Konopnicka, Bocian; J. Tuwim, Ptasie ra-
dio; O panu Tralalińskim, Lokomotywa; Abecadło z pieca spadło; 
J. Brzechwa, Nie pieprz, Pietrze…, Sroka; M. Brykczyński, Na co 
liczę; J. Sztaudynger, Entliczki-pentliczki; T. Śliwiak, Tata rak; 
M. Strzałkowska, Dziamdzia, Glamdzia, Andzia i Ciamciaram-
dzia, Wacuś Stokrotka czyli przypadki przodka; A. Frączek, Du-
szek, Groźny groch, Cierpliwy Cyryl Król Pasztecik Trzeci, Zupki 
ze szprotek, Lemurzyca Leokadia, Muszka i myszka, Smok, Kąpiel; 
K. Grabowska-Bednarz, Muchy Duchy, Czarna magia; U. But-
kiewicz, Gąska ze Śląska,  Mówka sówki do mrówki, Przepiórka 
o przepięknych piórkach, Stróż tchórz, Hiena Helena i higiena, Ża-
neta i Żorżeta, Pchły; U. Kozłowska, Romantyczna kura, Klasów-
ki, Mucha łakomczucha,
D. Wawiłow, Alfabet
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L. J. Kern, Wiersz, w którym syczy przez cały czas, Żuczek; ł. Dęb-
ski, Kłopoty z Ą, Duże Be, Gęsie rozmowy o mięsie, Smok i smog, 
Źdźbło i źrebię; M. Konopnicka, Bocian; J. Tuwim, Ptasie ra-
dio; O panu Tralalińskim, Lokomotywa, Abecadło z pieca spadło; 
U. Butkiewicz, Gąska ze Śląska, Hiena Helena i higiena, Żaneta 
i Żorżeta, Pchły, Mówka sówki do mrówki, Przepiórka o przepięk-
nych piórkach, Stróż tchórz; J. Brzechwa, Nie pieprz, Pietrze…, 
Sroka; M. Brykczyński, Na co liczę; J. Sztaudynger, Entliczki-pen-
tliczki; T. Śliwiak, Tata rak; M. Strzałkowska, Dziamdzia, Glam-
dzia, Andzia i Ciamciaramdzia, Wacuś Stokrotka czyli przypadki 
przodka; A. Frączek, Duszek, Groźny groch, Cierpliwy Cyryl, Król 
Pasztecik Trzeci, Zupki ze szprotek, Lemurzyca Leokadia, Muszka 
i myszka, Smok,  Kąpiel
K. Grabowska-Bednarz, Muchy Duchy, Czarna magia; U. Ko-
złowska, Romantyczna kura, Klasówki, Mucha łakomczucha, 
D. Wawiłow, Alfabet

Source: original research. See also: Ostasz, Michalik 2016.

* See footnote 4

BIBLIOGRAPHy

Anusiewicz J., 1995, Lingwistyka kulturowa. Zarys problematyki, Wydawnictwo Uniwersytetu 
Wrocławskiego, Wrocław.

Chomsky N., 1982, Zagadnienia teorii składni. Translated by Jakubczak, Wydawnictwo Ossoli-
neum, Wrocław.

Grabias S., 1994, Język w zachowaniach społecznych, Wydawnictwo UMCS, Lublin.

CULTURAL COMPETENCE AS A SUBJECT OF INTEREST...



22

Grabias S., 2001, Perspektywy opisu zaburzeń mowy, [in:] Zaburzenia mowy, edited by the same 
author, Wydawnictwo UMCS, Lublin, pp. 11–43.

Grabias S., 2012, O ostrość refleksji naukowej. Przedmiot logopedii i procedury logopedycznego po-
stępowania, [in:] S. Milewski, K. Kaczorowska-Bray (eds.), Logopedia. Wybrane aspekty hi-
storii, teorii i praktyki, Wydawnictwo “Harmonia Universalis”, Gdańsk, pp. 56–69. 

Grabias S., 2012a, Teoria zaburzeń mowy. Perspektywy badań, typologie zaburzeń, procedury postę-
powania logopedycznego, [in:] S. Grabias, M. Kurkowski (eds.), Logopedia. Teoria zaburzeń 
mowy, Wydawnictwo UMCS, Lublin, pp. 15–71.  

Grucza F., 1983, Zagadnienia metalingwistyki. Lingwistyka – jej przedmiot, lingwistyka stosowana,  
Wydawnictwo Naukowe PWN, Warszawa. 

Malinowski B., 1958, Szkice z teorii kultury, Wydawnictwo “Książka i Wiedza”, Warszawa.
Michalik M., 2005, Dwa aspekty lingwoedukacyjnej teorii i praktyki językoznawczej, czyli o anglo-

saskiej i polskiej lingwistyce edukacyjnej, [in:] “Poradnik Językowy”, 6, pp. 36−47.
Michalik M., 2010, Między językiem, myśleniem a rzeczywistością – budowanie kompetencji grama-

tyczno-leksykalnej dziecka podejrzewanego o upośledzenie intelektualne. Studium przypadku, 
[in:] “Nowa Logopedia”, vol. 1: Zagadnienia mowy i myślenia. M. Michalik, A. Siudak (eds.), 
Wydawnictwo Collegium Columbinum, Warszawa, pp. 31–50.

Michalik M., 2013, Interakcyjna perspektywa opisu zaburzeń komunikacji (na przykładzie pacjen-
tów z mózgowym porażeniem dziecięcym i oligofazją), [in:] T. Woźniak, J. Panasiuk (eds.), Ję-
zyk – Człowiek – Społeczeństwo, Wydawnictwo UMCS, Lublin, pp. 619–633.

Michalik M., 2015, Transdyscyplinarność logopedii – między metodologiczną koniecznością a teo-
retyczną utopią, [in:] S. Milewski, K. Kaczorowska-Bray (eds.), Metodologia badań logo-
pedycznych z perspektywy teorii i praktyki, Wydawnictwo “Harmonia Universalis”, Gdańsk, 
pp. 32–46.

Muszyński z., 1996, Świat za słowami. Ich natura i porządek, [in:] R. Grzegorczykowa, A. Pajdziń-
ska (eds.), Językowa kategoryzacja świata, Wydawnictwo UMCS, Lublin, pp. 27–45.

Ostasz M., 2008, Od Konopnickiej do Kerna. Studium wiersza pajdialnego, Wydawnictwo Nauko-
we AP, Kraków.

Ostasz M., Michalik M., 2016, Logopedyczny wiersz pajdialny, Wydawnictwo Naukowe UP, 
Kraków.

Ożdżyński J., 2002, Formy wypowiedzi w przestrzeni kulturowej, [in:] J. Ożdżyński, T. Rittel 
(eds.), Konteksty kulturowe w dyskursie edukacyjnym, Oficyna Wydawnicza “Edukacja”, 
Kraków, pp. 85–107.

Panasiuk J., 2012, Afazja a interakcja. TEKST – meTEKST – konTEKST, Wydawnictwo UMCS, 
Lublin.

Panasiuk J., 2012a, Różnicowanie zaburzeń mowy po uszkodzeniach mózgu. Aplikacje diagnostycz-
no-terapeutyczne, [in:] “Nowa Logopedia”, vol. 3: Diagnoza różnicowa zaburzeń komunika-
cji językowej, M. Michalik, A. Siudak, z. Orłowska-Popek (eds.), Wydawnictwo “Collegium 
Columbinum”, Kraków, pp. 313–344.

Rittel T., 1994, Metodologia lingwistyki edukacyjnej. Rozwój języka, Wydawnictwo Naukowe WSP, 
Kraków.

Rittel T., 1994a, Podstawy lingwistyki edukacyjnej. Nabywanie i kształcenie języka, Wydawnictwo 
Naukowe WSP, Kraków.

Śniatkowski S., 2014, Usprawnianie komunikacji językowej w terapii logopedycznej i w ujęciu lin-
gwistyki edukacyjnej, [in:] Synergia. Mowa – edukacja – terapia, A. Hetman, M. Michalik 
(eds.), Wydawnictwo “Pasaże”, Jastrzębie-zdrój–Kraków, pp. 31–39.

MIROSłAW MICHALIK



Fear is near the ear or on the locus of emotions 
in the human body – based on the utterances 

of six-year-old children
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SUMMARy

The paper presents the ideas of six-year-old children concerning the location of selected emo-
tions in the human body from the standpoint of cognitive methodology.

The collected material shows that children at this age are not only efficient language users 
and they build their utterances in accordance with the “conventional usage of words”. It also shows 
their unique verbal expression and emotional attitude to their spoken texts. This confirms E. Taba-
kowska’s thesis that “cognitive linguistics is a proposal for people with imagination”.

Keywords: emotions, cognitivism, guided conversation, ‘container’ for emotions, metaphors

Children get to know the world in an extremely active way. This activity is 
manifested not only in behavior but also in language. Children’s utterances and 
texts present their genuine expression and creative attitude towards the surround-
ing reality. By acquiring language, they learn values and rules to be followed 
when perceiving the world. “While acquiring language, he (the child – U. J.) takes 
over a huge treasure trove of experiences and traditions that a given nation has 
collected in its languages over millennia” (Tschirch 1954: 68, cited after Nie-
sporek-Szamburska 2004: 7). 

Linguistic constructions formed by children are characterized by original-
ity and freedom of utterance. The texts show their knowledge and experiencing 
towards the portion of reality that they are talking about. Their linguistic activity 
and naïve way of categorizing reality end with time as a result of school education 
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and under the influence of the language of adults. We should therefore examine 
the texts spoken by children who have turned six years of age because “it follows 
from (psychological, pedagogical and linguistic) studies on the development of 
the child’s speech that the natural acquisition of a linguistic code at the age of six 
is already completed in a certain sense of the word. (...) language – the interpreter 
of the world and the tool for its cognition – helps the child to become familiar with 
it and to have it structured, presenting in words the effects of the child’s experi-
ence. That is why it is important to know how the child describes the reality with 
words, thereby expressing his knowledge of the world” (Borowiec 2014: 12). 

The article presents the ideas of six-year-old children on the locus of select-
ed emotions. The analysis of the material is based on the adoption of cognitive 
methodology because it was cognitivists who used psychological procedures in 
their investigations in order to show how a person thinks and how the mecha-
nisms of thinking impact the meaning and understanding of linguistic expressions  
(cf. Wiśniewska-Kin 2007: 15).      

The collected material demonstrates that children of this age are not only ef-
ficient language users and build their utterances in accordance with the “conven-
tional usage of words” (ibid, 13). It shows, I believe, their unique verbal expres-
sion and the emotional attitude to the texts they speak. The fact confirms the thesis 
of E. Tabakowska, who said, when writing on the assumptions of cognitivism, that 
“cognitive linguistics is a proposal for imaginative people (…). People who view 
the language producer and user not only as a brilliant mechanism for generating 
words and sentences but also the quintessence of his humanity: the uniqueness 
of reactions, original look at the world, in a word – everything that, combined 
with cultural and social determinants, decides the way a person uses his language: 
a brilliant tool of which he is both a creator and slave” (1995: 5).      

Polish linguistic studies based on the cognitive theory have coined the term 
“the linguistic picture (or image) of the world ”,1 or “the interpretation of reality 
contained in the language” (Bartmiński 1999: 104). In this interpretation, man 
“judges about the features and modes of existence of objects in the extra-linguistic 
world” (Bartmiński, Tokarski 1986: 7) not “from the bird’s eye view” but from 
a specific, subjective point of view (Maćkiewicz 1999: 12), since the picture of the 
world established in language (…) is always the picture seen, organized, and hier-
archized by man” (Tokarski 1991: 136). “In this sense, language is not the mirror 
of the world but the mirror of the human mind” (Maćkiewicz: ibid).

This study will therefore present the ways of understanding emotions, and 
first of all the ideas concerning their location in the human body and outside it, 

1 These discussions were presented in the volume Język a kultura and in studies: Językowy 
obraz świata, ed. J. Bartmiński, Lublin 1990; Językowy obraz świata dzieci i młodzieży, ed. 
J. Ożdżyński, Kraków 1995; Kreowanie świata w tekstach, eds. A. M. Lewicki, R. Tokarski, Lublin 
1995; Językowa kategoryzacja świata, eds. R. Grzegorczykowa, A. Pajdzińska, Lublin 1996.
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from children’s point of view. The article does not deal with the expression of 
emotions in general or the symptoms of emotional states being experienced, it dis-
cusses exclusively the judgments of six-year-old children about the role of certain 
organs of the human body in experiencing emotions.  Owing to these utterances, 
it will be possible to present a somewhat different way of children’s thinking, 
resulting from their spontaneity, “popular cognitive base” (cf. Wiśniewska-Kin  
2009: 152) and their own, original interpretations.

In general, the investigations covered problems related to the problems of 
understanding names of emotions in several age groups: six-year-olds, ten-year-
olds, and children with Down syndrome. 

It should be added that in the early period of development of cognitive sci-
ence, emotions did not appear in the current of discussions concerned with the 
“sciences of the mind” because they are traditionally treated as subjective states of 
consciousness. After adopting the assumption that emotional states can be treated 
as the extreme result of information processing taking place outside of conscious-
ness, emotions began to be included in the cognitive line of research because 
“(…) minds without emotions are not really minds at all. They are souls on ice” 
(J. LeDoux 2000: 25–47, quotation p. 28).

An original method of studying thinking in children was proposed by J. Piaget 
(1929 [the names of terms after the English translation: The Child’s Conception of 
the World, transl. Joan and Andrew Tomlinson, 1931], page nos. refer to the Polish 
version): a structured interview technique. When constructing the framework of 
such an interview, I tried to avoid asking questions using the questionnaire method 
because I would have probably obtained so-called “suggested convictions” (ibid: 
14), in which children give answers without thinking independently. When asking 
questions, I allowed the child to answer them, and did not explain or correct any-
thing at the beginning, while at the same time I tried to seek something definite in 
the child’s  answer, something that I would like to ask about again or ask the child 
to make the earlier given answer  more specific. 

I am fully aware that in the case of this type of interviews the linguistic activ-
ity of the investigated children depended on many factors connected for example 
with the child’s good or bad mood/condition: then there respectively appeared 
signs of interest and linguistic reflection, or, on the contrary, signs of fatigue 
and reluctance. Some of the subjects ‘looked for’ answer to the questions asked, 
thought before they gave a specific answer, while others showed a complete lack 
of attention, answering “at random” (ibid). 

According to J. Piaget, five types of reactions can be distinguished when 
questioning children: 

– “answers at random”
– “romancing”

FEAR IS NEAR THE EAR OR ON THE LOCUS OF EMOTIONS IN THE HUMAN...
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– “suggested convictions”
– “liberated convictions”
– “spontaneous convictions”.
J. Piaget clearly emphasized that “suggestion” when asking questions is hard-

er to avoid (ibid: 19). A way out is to form questions in the child’s language and 
‘in-depth questioning’ (ibid: 23), because “the suggested conviction is essentially 
momentary. A counter-suggestion made not necessarily at once but after a short 
lapse is sufficient to destroy it or it is enough merely to let the child talk for a few 
minutes and then to question it again indirectly on the same subject: the suggested 
conviction is like a parasite in the child’s mind, which tends naturally to rid itself 
of the foreign matter” (ibid: 23). 

When talking to the children I tried to elicit answers in the form of “sponta-
neous convictions” or “liberated convictions”, which clearly indicate the disposi-
tions of the mind before the question although they are systematized only under 
the influence of the question asked. 

One of the questions enabling the reconstruction of the studied emotions was 
the question about their location, for example: Gdzie jest umiejscowiony „strach” 
w tobie? [Where is fear located in you?] Gdzie on jest w tobie? [Where is it in 
you?] A może obok ciebie? [Perhaps next to you?] 

The lists of basic emotions proposed by scholars, inter alia P. Ekman (1972), 
S. Tomkins (1984), and C. Izard (1971) vary, and their selection is still a matter 
of dispute.  In my research I used seven names of emotions listed by C. Izard and 
C. z. Malatesta (1987): 

joy (radość), sadness (smutek), anger (złość), fear (strach), disgust (wstręt), shame (wstyd), 
and interest (ciekawość), and added three “derivative emotions” that appear as a result of 
co-existence of basic emotions (e.g. R. Plutchik 1980):  admiration (podziw), surprise (zdzi-
wienie), longing (tęsknota). 

The collected material will show whether six-year-old children perceive the 
heart “as a special container for emotions” (Pajdzińska 1999: 93), as is the case in 
language and in tradition, or whether they organize the “chaos of experiences” in 
a somewhat different way by making a characteristic categorization of emotional 
phenomena. 

It follows explicitly from A. Pajdzińska’s article that “the phraseological cor-
pus of Polish provides irrefutable evidence that in our culture emotions are first 
of all associated with the heart, less often with the soul, liver or other body parts.  
There are tens of collocations whose component is the heart (serce); however, in 
none of them the heart is attributed with its actual function. From the linguistic 
point of view the heart is not a blood-pumping muscle but something that emo-
tions depend on. This is already confirmed in the simple construction: X ma serce 
[X has the heart] ‘X is capable of being motivated by emotions’ (ibid: 91).
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In the case of FEAR, seven children (out of 30 subjects) pointed to heart as 
the place where this emotion is stored. But there were also answers indicating the 
head/brain, e.g.: w głowie, bo głowa myśli i przypomina różne rzeczy; w mózgu 
koduje się te jakieś strachy;

Legs/hands, e.g.: w nogach, bo jak się czegoś wystraszę to nie mogę uciekać; bo jak się cze-
goś boję, to trzęsą mi się nogi i ręce i nie mogę się ruszyć;
Eyes, e.g.: bo czasami widzimy… tak jakby … jakieś strachy; pod powiekami tam chowa się 
ten nasz strach;
Ear, e.g.: Koło ucha, bo u mnie na przykład są krótkie włosy, to diabeł tam sobie siedzi i stra-
szy mnie, 
Tam gdzie jest ciemno
Poza mną

When analyzing answers concerning JOy, some analogy is observable. Eight 
children indicated the heart, which, they feel, is “a container for emotions”. These 
were answers like e.g.: 

po prosu w serduszku; w sercu, bo w sercu są dobre wiadomości i wspomnienia chowane; 
radość jest w moim sercu, radości nie można zobaczyć, ona ma swoje własne boisko, takie 
miejsce w sercu, w którym przebywa, etc. Moreover:
Head, e.g.: w głowie, bo w głowie są myśli i myśli się właśnie o czymś radosnym; można 
mieć wesołe sny, które przychodzą do nas z głowy, można sobie wyobrażać, w głowie two-
rzy coś wesołego;
Face, e.g.: na twarzy; w wesołej mince; w uśmiechu, na buzi;
Stomach, e.g.: u mnie w żołądku, bo jak jestem szczęśliwy, to nie jestem głodny
Soul, e.g.: w prawdziwej duszy mojej.  

ANGER:
Heart, e.g.: w serduszku (7 answers);
Head/Mind, e.g.: u mnie w głowie; w moim umyśle, w głowie i wtedy musze o czymś pomy-
śleć i to mnie wkurzać zaczyna dopiero, tak nie od razu; 
Nerves, e.g.: w nerwach
Face, e.g.: na twarzy, mam wtedy zdenerwowaną minę, wkurzoną, groźną minę; zezłoszczo-
na mina i groźne brwi takie do dołu;
Ears, e.g.: w uszach. Why in the ears? Jak ktoś mi gada: „zrób to, nie rób tamtego” i jak ja 
to słyszę, to złość we mnie rośnie.
Inside the body, e.g.: Złość jest niewidzialna, jest w środku;

SADNESS
Heart, e.g.: w sercu, w serduszku (9 answers);
Head/FaceGłowa, e.g. w głowie, na smutnej twarzy, można dotknąć wtedy łezki płynącej po 
buzi, jak będę smutny i popatrzę w lusterko, to zobaczę mój smutek, buzia jest tak… skie-
rowana w dół, ktoś ma wówczas uśmiech przewrócony na drugą stronę, skrzywiona mina, 
opuszczona głowa;

FEAR IS NEAR THE EAR OR ON THE LOCUS OF EMOTIONS IN THE HUMAN...
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Eyes, e.g.: w oczach, bo oczy płaczą, kiedy się smucimy, łatwo można rozpoznać smutne 
oczy, smutek w oczach, 
Brain, e.g.: po lewej stronie mojego mózgu. What makes you think so? Bo moi rodzice za-
wsze mówią, że dobro jest po prawej stronie, a zło po prawej stronie, a jak się smucimy, to 
przecież jest nam źle, to i ja … zacząłem tak myśleć.

  
DISGUST

Heart, e.g.: w sercu (3 answers)
Head/Brain, e.g.: do głowy nam przychodzą, takie jakby wspomnienia brzydkiego jedzenia, 
czegoś co brzydko pachnie,  kiedy przypominamy sobie jakieś wstrętne, brzydkie rzeczy, w 
mózgu powstają takie obrazy, jakbyśmy oglądali film, w którym pokazują operacje, złama-
ne nogi, jakieś blizny (6 answers)
Face, e.g.: wtedy mamy taką wstrętną minkę, brzydką, okropną, jak patrzymy na coś brzyd-
kiego – rany… krew… flaki  (6 answers)
Eyes, e.g.: w oczach, bo to widzimy, zamykamy oczy i zatykamy nos (4 answers) 
Six-year-old children think that eyes play an important role in experiencing this emotion be-
cause to be disgusted by something,  one ahs to see it first. 

SHAME 
Face, e.g.: na twarzy, ktoś kto się wstydzi ma czerwone policzki, ma minkę taką wstydliwą, 
ma czerwoną twarz i uszy też czerwone  (7 answers)
Eyes, e.g.: w oczach, wtedy opuszczamy wzrok, o tak w dół, oczy nas zdradzają, nie patrzy-
my w oczy mamy, czy taty (7 answers)
Heart, e.g.: w sercu mam swój wstyd (3 answers)
Sumienie/Środek ciała, e.g.: mój wstyd jest gdzieś w środku, we mnie, w sumieniu (4 an-
swers) 
Małe dzieci to się nie wstydzą, ich wstyd jest daleeeko stąd [kids do not feel shame, their sha-
me is faaar away] (the answer is enriched with a characteristic prosodic contour, in this case 
it is an “extended’ form of the word to show spatial distance).

INTEREST 
Heart, e.g.: w serduszku, w sercu?  (3 answers)
Eyes, e.g.: duuuże oczy, wtedy się wpatrujemy, w oczach patrzymy na to coś co nas cieka-
wi (10 answers)
Voice, e.g.: w głosie, ktoś ma głos zaciekawiony, ciekawy głos (4 answers)
Face, e.g.: na twarzy, mamy zaciekawioną minę, otartą buzię taką  (6 answers)
Head, e.g.: myśl się pojawia w mojej głowie, co to może być i jestem wtedy ciekawy, coś ta-
kiego w mojej głowie, myślenie i zastanawianie się  (4 answers)

SURPRISE 
Eyes, e.g.: zdziwienie jest w oczach, patrzymy na coś lub na kogoś się dziwimy (5 answers)
Face, e.g.: na buzi, łatwo poznać zdziwionego człowieka po jego wyrazie twarzy, taka min-
ka zdziwiona (3 answers)
Head, e.g.: w głowie (5 answers)
Thought/mind, e.g.: w moich myślach, zastanawiam się nad czymś, myślę o czymś (6 an-
swers) 
I don’t know, e.g.: opiszę jak będę dorosły, nie będę zmyślał nie wiem tego (10 answers)

FEAR IS NEAR THE EAR OR ON THE LOCUS OF EMOTIONS IN THE HUMAN...
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LONGING 
Heart, e.g.:  tęsknota jest zawsze w sercu, wtedy inaczej bije nasze serce, głęboko, głęboko 
w naszym sercu,   (8 answers)
Eyes, e.g.: oczy są pełne łez, kiedy się z kimś żegnamy, kiedy ktoś umrze lub odjeżdża na dłu-
żej, zapłakany ktoś ma oczy pełniutkie łez, w oczach jest tęsknota (6 answers)
Head, e.g.: w głowie, tam gdzie są nasze myśli (3 answers)
The whole body, e.g.: wewnątrz ciała, głęboko w nas (2 answers) 
Everywhere/Air, e.g.: dookoła nas, kiedy tęsknimy wszystko wokół wydaje się smutne, tak 
jakby tęsknota była wszędzie (2 answers) 

ADMIRATION
Head, e.g.: w głowie, w myślach, 
Eyes, e.g.: kiedy na coś patrzymy, podziwiamy to, to pewnie w oczach.

The subjects spoke very little about admiration. They associate this emotion 
with “interest”, “surprise”, and “envy”, but they do it with great caution. The vast 
majority admit that they do not know what “admiration” is. 

In the presented dialogical situation the six-year-olds did not try to make 
things up or lie, “they also did not announce their reluctance to speak” (Boniecka 
1995: 161), they simply admitted their ignorance in the matter.  This ignorance 
appears to be justified because when we look at the frequency lists of the feelings 
and emotions vocabulary, which fourth-, fifth- and eighth-form pupils used in 
the studies by U. Kopeć (2000: 56–59), the word “podziw (admiration )” never 
appeared in it even once, and only eighth-form pupils used the  word  “zachwyt 
(rapture)”. 

The present results of the investigations explicitly confirm the words of Pol-
ish psychiatrist A. Kępiński, who wrote about the role of the face in the expres-
sion of emotions. “In the first contact with another man, it is the face that is most 
important. (…) It allows us not only to identify a person but also his emotional 
reaction. The face is the most important part of “the social mirror”. (…) The face 
does not lie; it is easier to control motor reactions of other types - hand move-
ments, movements of the whole body, or verbal reactions than facial expressions” 
(Kępiński 1977: 9–10). 

The utterances of six-year-old children enable one more interesting obser-
vation. In the opinions of the subjects, some emotions are explicitly associated 
with the heart. They are: fear, anger, joy, sadness, and longing. To paraphrase 
A. Pajdzińska’s words, the heart is “a container” for these very emotions. The face 
is another important “site”, on which almost all the experienced emotions are vis-
ible, including disgust. These convictions are consistent with the knowledge and 
experience of the subjects. A special “container” for many emotions is the eyes. 
This is the case with such emotional conditions as interest, surprise , shame, but 
also longing, joy and sadness. The head, in turn, is the location of such emotions 
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as admiration (although the answers of this type were not very many) as well as: 
surprise, interest. The present studies embrace a too small number of texts for 
us to draw far-reaching conclusions. Nevertheless, we can observe that children 
clearly divide emotions into those “felt and experienced” in the heart and those 
that can be” intellectualized”: they are located in our head/mind/brain/thoughts. 

When examining the utterances of the interviewed children, one more in-
teresting phenomenon can be noticed: children’s thinking is often metaphoric. 
In such situations, metaphors are a bridge between the well-known/familiar 
and the entirely alien (Petrie, Oshlag 1993: 584; cited after: Wiśniewska-Kin  
2009: 29). Instead of a clear and precise argument, or coupled with logical 
thinking, the six-year-olds use metaphor allegedly to emphasize and stress cer-
tain features of emotional phenomena. This observation is largely due to cog-
nitive methodology. Owing to the work by G. Lakoff and M. Johnson (1980), 
the concept of cognitive metaphor was introduced into linguistic research. The 
scholars regard metaphor as a fundamental conceptual category associated with 
human thinking and action in the world. It is not so much the way of speaking 
about phenomena as the way of comprehending, thinking about them. The meta-
phor expresses our individual attitude towards the world we are trying to know  
(cf. 30–31). “Thus, the metaphorical quality of language reflects the character of 
human thinking and action” (Tabakowska 1995: 9). 

Here are some examples taken from children’s metaphorical thinking on 
some emotions, e.g.:

Signs of “fear”:
– Buzia mokra od łez 
– Dostaję gęsiej skórki 
– Widzę strach przed oczami
– Pod powiekami chowa się ten nasz strach
– Strach ma wielkie oczy 

Signs of “joy”:
– Kwiaty zakwitają ze szczęścia
– Słońce do nas się uśmiecha
– Radość nic nie mówi, jest bezgłośna i niewidzialna 
– Kleks uśmiechu na twarzy
– Radość ma własne boisko

Signs of “anger”:
– złe oczy
– Księżyc jest zły, kiedy dzieci nie chcą spać

Signs of “sadness”:
– Popatrzę w lusterko i zobaczę mój smutek
– Smutek w oczach

FEAR IS NEAR THE EAR OR ON THE LOCUS OF EMOTIONS IN THE HUMAN...
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Children create not only metaphors but also highly original comparisons.  
According to U. Mirecka (2004: 8) “differences between metaphor versus compar-
ison and analogy are sometimes reduced to only formal difference: a comparative 
expression present in analogy and comparison, and absent from metaphor, i.e. as, 
like/similar to, as if, in the form of”. It should be observed that the ability to form 
comparisons is first of all related to the originality of perceiving similarities and 
differences between phenomena being described e.g.: radość jest jak uśmiechnięte 
słoneczko [joy is like the smiling Sun] strach jest jak kraina ciemności [fear is like 
a land of darkness] ptaki to takie kocie przekąski, [birds are cats’ snacks] Słońce 
pływa po niebie jak ogromna ryba, [the Sun floats about the skies like a huge fish], 
Księżyc jest jak rogalik [the Moon is like a crescent roll], smutek jest jak Brzydkie 
Kaczątko [sadness is like the Ugly Duckling], ciekawość podobna jest do skrza-
tów, które wieczorem… jak dzieci śpią… przychodzą pobawić się ich zabawka-
mi [interest/curiosity is like fairy-tale dwarfs who, when children are asleep in 
the evening, come to play with their toys], wstyd przypomina Pinokia, któremu 
wyrosły ośle uszy [shame resembles Pinocchio whose ears became donkey ears].2    

Consequently, if the “minds of six-year-old children are full of metaphors and 
original comparisons” and their abilities to think in abstract terms are much higher 
than it is commonly believed, it is necessary to strengthen these abilities and en-
hance competencies by devising appropriate tasks that will help understand that 
which is difficult to explain.  The explanation of the intricacies of the surrounding 
world can be achieved only through illustrating, combining objects with opposite 
features, explaining absurdities and discerning false situations: those mental op-
erations will contribute to the formation of unusual metaphors and comparisons 
in children’s utterances. 
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SUMMARy

This article presents the results of studies aimed at assessing the efficiency of spelling and 
punctuation among primary school students of first and second grade. The research materials were 
derived from empirical research conducted by A. Domagała and U. Mirecka, used in terms of ef-
ficiency in the graphomotor monograph entitled Grafomotoryka u dzieci w wieku 7–13 lat (2010). 
For the purpose of this study the author has analyzed the available materials – 200 texts in total, 
obtained from the students (two samples from each child). In this case, the study was conducted on 
a group of 100 students (50 children from each level of education, equal groups of girls and boys). 
Analysis of the gathered materials allowed the identification of the spelling level of each student as 
well as the entire population, within the typology of errors in writing and after making character-
istics of the comparative performance of students with level of education and gender of the tested 
subjects. As a result, the scale of writing problems of students in grades I–II of primary school was 
shown, achieved on the basis of the rewritten texts. The results of this study indicate a higher level 
of writing skills in girls and less severe errors in attempts to rewrite the texts in second grade pupils. 

Keywords: spelling, punctuation, errors in writing, dyslexia risks

INTRODUCTION

Writing is a form of language communication, associated with verbal com-
munication system (Bogdanowicz 1989). However, in Polish translating the con-
tent of the word of mouth to its written form is not homogeneous, E. Górniewicz 
(1998) pays close attention to this aspect. The author, alleging B. Rocławski, 
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writes that in Polish there are 32 single letters, 13 digraphs and 3 trigraphs, what 
in total make up 48 graphemes. However, only 38 phonemes correspond to those 
graphemes, thus there are discrepancies between speaking and writing, and this in 
turn gives rise to many spelling difficulties.1 At the same time, the researcher em-
phasizes that in case of written mistakes caused by phonetic-graphic discrepancies 
that are not associated with a visual memory and/or perceptual-motor malfunc-
tions cannot immediately be classified as the occurrence of dysorthographia. The 
author recommends that the diagnostic process of dysorthographia and dysgraphia 
should assess students’ skills during three trials – rewriting, listening-writing and 
writing from memory. With regard to rewriting trial, E. Górniewicz recorded two 
strategies used by students. The first is the strategy of rewriting a single letter 
or several letters at a time, students are focused on the precise shape of each of 
them. Students do not focus on the meaning and sound of the text, but treat it as 
a graphic task to copy. In the case of second strategy students read the text and 
try to write it from memory, without any additional visual inspection (reaching 
back to their memory) although they can use it during the entire study period. In 
this strategy the rewriting is based on two modalities, visual memory and audi-
tory memory – in this respect, the second strategy shows similarities to writing  
from memory.

While tracing the spelling problem in the literature, it should be noted that 
this difficulty can be widely understood. In some classifications, punctuation er-
rors are included in the spelling errors, in others they are considered as a sepa-
rate errors category (in the presented analysis I suggest separation of spelling and 
punctuation errors). I. Pietras made a review of the errors typology (2007, 2008). 
The author presents the position of researchers from various fields of science, 
inter alia: linguistics (L. Kaczmarek, E. Polański, R. Starz), logopaedics (I. Styc-
zek) and psychology (H. Spionek, J. Mickiewicz, I. Pietras). Moreover, linguistic 
classification of error was also suggested by A. Markowski (2005), he calls for 
the division of gross errors, common errors and language mistakes. Pedagogi-
cal approach to the problem is found in the works of E. Górniewicz (1998). The 
position regarding the discussed issue has also been taken by the Teaching Com-
mission of Polish Language Council, which on 21st February 2005 has announced 
the arrangements for the spelling errors categorization. The base of the proposed 
typology are the spelling rules. Spelling errors were divided into gross errors and 
secondary errors. Additionally, A. Domagała and U. Mirecka (2010b, 2010/2011) 
distinguished so-called alleged spelling errors, which are in fact graphical er-
rors, while taking into account their formal aspect they tend to be categorized as  
spelling mistakes. 

1 E. Górniewicz In: Pedagogiczna diagnoza specyficznych trudności w czytaniu i pisaniu 
alleging B. Racławski lists all discrepancies between letters and their phonic realizations.
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Despite visible differences in the spelling errors classification, spelling rules 
remain the same (E. Polański, Nowy słownik ortograficzny PWN z zasadami pi-
sowni i interpunkcji, 1996). Bearing in mind the punctuation problem, it is nec-
essary to highlight their importance in written tests – these issues are discussed 
by J. Podracki.2 Misapplied signs or lack thereof, affect the recipient’s correct 
interpretation of the text – the statement is devoid of expressive characteristics 
(Makarewicz 2007). As we read in the work of L. Kaczmarek, the letter is a seg-
mental plane of the text and punctuation – suprasegmental (1977). Not respecting 
the spelling rules and/or punctuation in the case of student may result in e.g. lower 
grades from written exams and essays. Unfortunately, many students experience 
various difficulties with writing – some of them in the course of school education 
are recognized as specific – developmental dyslexia – M. Bogdanowicz describes 
its multifaceted nature (1989, 1999, 2002, 2011). To prevent possible learning 
problems in later levels of education, it is advisable to observe children and de-
tect, as soon as possible, the risk symptoms of dyslexia (Bogdanowicz 2012). The 
researcher, while explaining the concept of risk of dyslexia, draws attention to 
a group of children which it relates to and gives inclusion criteria: “Term risk of 
dyslexia is applied to younger children with selective disturbances in psychomotor 
development, which may cause the occurrence of specific difficulties in reading 
and writing. This term is also used in relation to pupils who encounter the first, but 
strong, learning difficulties, despite average intelligence, well-functioning sense 
organs, proper educational and teaching care at home and at school” (Bogdanow-
icz 2002: 43). Due to the problem of the risk of dyslexia it is essential to carefully 
observe students at the stage of primary education, in particular, whether they 
freely acquire basic academic skills – reading and writing.

ISSUES AND RESEARCH MATERIALS

Writing skills were the main subject of the research, whereas the main objec-
tive was to test the degree of spelling and punctuation accuracy texts rewritten  
by first and second grade students. The main problem has become a motive for 
conducting a detailed research on the relationship between the efficiency level in 
spelling and punctuation and: a) the level of students’ education; b) sex of tested 
individuals. Research has been aimed at making a quantitative and qualitative 
characteristic of spelling and punctuation errors, determining what type of errors 
are significant to the chosen form of writing, that is – rewriting texts.

2 Web source, J. Podracki, Klasyfikacja błędów interpunkcyjnych, http://www.rjp.pan.pl/in
dex.php?option=com_content&view=article&id=1100:klasyfikacja-bdowinterpunkcyjnych 
&catid=54:zespo-dydaktyczny&Itemid=66
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Research material that was used in the study has been collected by A. Domagała 
and U. Mirecka for the purpose of the research project titled: Zaburzenia komu-
nikacji pisemnej. Profil sprawności gramatycznych jako technika diagnozowania 
dzieci w wieku 7–13 lat. Rozwój grafomotoryki – ryzyko dysgrafii (Project nr 
N N 106 1885 33 MNiSW; Project manager – dr hab. Urszula Mirecka), the re-
sult of the implementation of the experimental studies aimed at evaluating the 
graphomotor efficiency of I–VI grade students – the results of studies conducted 
in this area are discussed in the monograph devoted to the subject of graphomotor 
(Domagała, Mirecka 2010b) and other publications (Domagała, Mirecka 2009, 
2012a, 2012b et al.). For the purpose of this study I used the available research 
material – a total of 200 students’ texts (two samples from each of one hundred 
children from first and second grade). 

In this case, test group consisted of 100 students (50 students from each level 
of education, equal groups of boys and girls). Tested children were chosen ran-
domly, they were first and second grade students of public primary schools located 
in a big city.3

With regard to the analyzed material, it is important that students had the op-
portunity to familiarize themselves with the text prior to the start of the test. At 
the same time, throughout the duration of the study, students had the access to the 
model text (all students had their own copies of the text in front of them, the task 
was to rewrite the text). There was no time pressure, students were given a com-
mand to work at their own pace. After each test, materials were collected. During 
the test, students used their own writing tools, which they were accustomed to. 

Below is the text used in empirical research (Domagała, Mirecka 2010b), to 
which I will refer in further course of my study. 

Trial 1. Text on the card without screen ruling:
Sprytna myszka

Myszka Hipi znalazła duży kawał żółtego sera. I co zrobiła? Wygryzła w nim 
dziurę, a później powiedziała: „Będę teraz miała fajne i smaczne mieszkanko”.

Trial 2. Text on the card with screen ruling:
Przyjaciele

Franuś i jego pies Łatek lubili się ścigać. Goniąc po wąskiej ścieżce, pow-
padali na siebie. Ojej! Teraz chłopiec głaszcze psa, a ten liże jego ręce.

Common practice for checking spelling and punctuation skills in schools is 
a test in a form of listening-writing exercise (dictation), while the chosen form 
– rewriting – is less frequently used. However, it has a high diagnostic value, 

3 Information on the research are published in the monograph Grafomotorykau dzieci w wieku 
7–13 lat A. Domagała and U. Mirecka (2010b, II extended publication – 2015).
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in standards of speech therapy it is indicated as obligatory (Domagała, Mirecka 
2008, 2015). I based the analysis of the I–II grade students’ work on hitherto un-
published findings of A. Domagała and U. Mirecka (the developed typology of 
errors in writing). Researchers, while classifying writing errors take into account 
any deviation from the correct spelling, highlighting spelling and punctuation er-
rors. This study has been prepared within the framework of research conducted 
under the direction of dr hab. A. Domagała on MA seminar.4

RESEARCH RESULTS

1. The results of qualitative and quantitative analysis. 
General information

The overall results of quantitative analysis are presented in Tables 1–2. Tables 
show data on the number of correctly rewritten texts in terms of spelling and/or 
punctuation, and the total number of errors made by the students. 

Table 1. Spelling and punctuation errors in rewritten texts. Overall results for the examined 
population of students

CATEGORy
FREQUENCy OF ERROR OCCURRENCE 

IN THE STUDIED POPULATION 
(% OF STUDENTS)

Correctly rewritten texts in terms 
of spelling and punctuation 17%

Correctly rewritten texts in terms 
of spelling 23%

Correctly rewritten texts in terms 
of punctuation 46.5%

Of 200 analyzed texts, only 34 were correct in terms of both, spelling and 
punctuation. 17% of respondents correctly rewrote at least one text. The other 
texts contained mostly spelling errors, to a lesser extent punctuation errors. Spell-
ing in comparison to punctuation appeared to be more problematic for students in 
tested population. 

4 I presented my work: Sprawność ortograficzna i interpunkcyjna uczniów klasy I szko-
ły podstawowej during the First National Logopaedics Symposium Interdyscyplinarność i samo-
dzielność (11–12.06.2016, Lublin). Partial results of the research were supported by the samples 
collected from  students’ work.
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1.1.  Errors registry

Analysis of the research material collected from the students helped to pre-
pare a register of spelling and punctuation difficulties – with the reference to the 
typology proposed by A. Domagała and U. Mirecka. The register includes the fol-
lowing categories of errors, occurring in the studied population:

1) Addition (letters, words), e.g.:
 – adding letters:
 “Oojej” instead of “Ojej” [3/Ie]
 “powpadaali” instead of “powpadali” [17/IId]

 – adding words:
 “a ten lirze ego po ręce” instead of “a ten liże jego ręce” [15/Id]
 “a ten pies liże jego ręce” instead of “a ten liże jego ręce” [8/IIa]

This category refers to letter or words (the problem of doubling letters or 
adding a single word), however, there were no errors involving enrichment of a 
word’s structure with an extra syllable. 

2) Replacement (letters, words) e.g.:
 – replacing capital letter with small letter:
 “wygryzła w nim dziurę…” instead of “Wygryzła w nim dziurę…” [15/Ie]
 “pies łatek” instead of “pies Łatek” [2/Ie]

 – replacing small letter with capital letter:
 “Goniąc Po wąskiej ścieżce” instead of “Goniąc po wąskiej ścieżce” [II/Ie]
 “luBili” instead of “lubili” [2/Ie]
 “SPrytna” instead of “sprytna” [7/IIb]

Table 2. Quantitative characteristic of spelling and punctuation errors – overall data for the 
examined population of students

CATEGORy NUMBER

FREQUENCy OF ERROR 
OCCURRENCE IN THE 
STUDIED POPULATION 

(% OF STUDENTS)
Spelling and/or punctuation 
errors 610 83%

Spelling errors 393 77%
Punctuation errors 217 53.5%
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Capital letters at the beginning of a sentence or in proper names were replaced 
with small letters, both at the beginning of a word in the middle of a sentence and 
within an expression. 

– replacing letters corresponding to vowels:
 “Przyjacielo” instead of “Przyjaciele” [10/Ic]
 “smaczno” instead of “smaczne” [19/IIb]

Problems concerning nasal vowels spelling were separately distinguished. 
Misspelling  errors occur mostly in accordance with pronunciation (phonetics), 
often diacritics are skipped, e.g.:

 “Gonionc” instead of “Goniąc” [10/Ib]
 “Bendę” instead of “Będę” [10/Ib]
 “dziure” instead of “dziurę” [16/Ie]
 “Goniac” instead of “Goniąc” [12/IIe]
 “rece” instead of “ręce” [6/Ie]

 
Letters corresponding to nasal vowels were also recorded instead of letters 

corresponding to oral vowels, e.g.:
 “ręcę” instead of “ręce” [8/Ie]

With regard to the letters corresponding to the vowels, students also showed 
problems with the scope of the use of the letters u/ó, they wrote u instead of ó and 
vice versa, e.g.:

 “żułtego” instead of “żółtego” [7/Ib]
 “puźniej” instead of “później” [12/IIb]
 “dóży” instead of “duży” [3/Ib]
 “dziórę” instead of “dziurę” [5/IIa]

 – replacing letters corresponding to consonants:
 “Łranuś” instead of “Franuś” [1/IIb]
 “Fatek” instead of “Łatek” [1/IIb]
 “ludili” instead of “lubili” [15/Ie]

Problems with writing letters of low frequency of use (F and Ł) were noted. 
Visually similar letters were also often confused. 

A separate division was proposed to spelling of soft consonants and voiced/
unvoiced consonants. 

Letters corresponding to soft consonants were replaced with letters corre-
sponding to the hard consonants. Furthermore, students also broke other spelling 
rules related to the position of the soft consonants in the word, e.g.:

 “dzurę” instead of “dziurę” [13/IIa]
 “ścigaci” instead of “ścigać” [13/Ie]
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Letters corresponding to voiced and unvoiced consonants were interchanged 
within a word. Students mainly relied on the phonetic realization of words, they 
wrote in accordance to the pronunciation (only two students demonstrated the 
reverse process), e.g.:

 “ścieszce” instead of “ścieżce” [14/Id]
 “wązkiej” instead of “wąskiej” [25/IIb]

With regard to the letters corresponding to consonants, students also showed 
problems with the scope of use of rz/ż and ch/h letters, e.g.:

 “lirze” instead of “liże” [12/Ic]
 “hłopiec” instead of “chłopiec” [13/Id]

– replacing words:
 “złotego” instead of “żółtego” [20/Ie]
 “powiadali” instead of “powpadali” [21/Ie]
 “piesek” instead of “pies” [4/Ie]
 “miasteczko” instead of “mieszkanko” [20/IIb]

Some words were converted into other words, characterized by similarity 
in meaning and/or form. Students also changed the grammatical form of a word 
(grammatical gender or number).

Category of errors related to replacement (letters, words) in the tested popu-
lation, was the most comprehensive and most diverse category. Interpretation of 
those phenomena could be of multidirectional nature. 

3) Omission (letters, words), e.g.:
 – letter omission (one letter or more thereof): 
 ”ściać” instead of ”ścigać” [4/Ie]
 ”Przyjele” instead of ”Przyjaciele” [15/Ie]

 – words omission (one word or more thereof):
 ”znalazła duży sera” instead of ”znalazła duży kawał żółtego sera” [3/IIb]
  ”powpadali na siebie” instead of ”Goniąc po wąskiej ścieżce, powpadali 
 na siebie” [17/Ie]

While rewriting texts, students neglected structurally smallest elements – let-
ters as well as single words or whole word sequences. 

4) Contaminations, e.g.:
  ”fajne i smaczne mieszkaczne mieszkanko” instead of ”fajne i smaczne 
 mieszkanko” [15/Id]
 ”duży kawał dóżego sera” instead of ”duży kawał żółtego sera” [14/IIb]

In case of this category of errors an important factor is represented by context 
in which the wrong record occurs – the most likely mechanism of errors here is 
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contamination of the adjacent words in the text (see above: mieszkaczne = miesz-
kanko + smaczne). What is important, under the influence of the adjacent words, 
replacement of letters in a word structure may occur (see above: dóżego = duży /
word previously recorded correctly by the student/ + żółtego).

5) Mistakes with regard to words written as one word or two words, e.g.:
 ”ścigo ci” instead of ”ścigać” [14/Ic]
 ”sera.Ico zrobiła?” instead of ”sera. I co zrobiła?” [12/IId]

Problem of writing words as one or two words mainly relates to the issue of 
recording words as one word, that in fact should be written separately. Only in one 
case there was a separation of the letters in a word (see above: ”ścigo ci”).

6) Hyphenation errors, e.g.:
 ”Wygryzła w nim dziurę, a póź- instead of ”Wygryzła w nim dziurę, a póź-
źniej”     niej” [7/Ic]
”smaczne mieszkanko”  instead of ”smaczne mieszkanko” [18/2d]

Exceptions referred mainly to the wrong hyphenation. The study also report-
ed cases of rewriting the letter during the hyphenation (see above: póź-źniej), add-
ing the initial link in the following verse, that is second part of a transfered word, 
improperly located link. 

7) Adding punctuation, e.g.:
“Goniąc po wąskiej. ścieżce” instead of “Goniąc po wąskiej ścieżce” [21/Ie]

Adding punctuation was a unit error – a full stop used by a student at the end 
of a line, in the middle of a sentence. 

8) Omission of punctuation, e.g.:
“franuś i jego pies łatek lubili się ściać goniac po wąskiej ścieżce, powpadali na siebie ojej 
teraz chłopiec głaszcze psa a ten liże jego ręce.” instead of “Franuś i jego pies Łatek lubi-
li się ścigać. Goniąc po wąskiej ścieżce, powpadali na siebie. Ojej! Teraz chłopiec głaszcze 
psa, ten liże jego ręce.” [4/Ic]

This category of errors included all punctuation marks that can be found in 
the texts given to the students. Sometimes student made such an error once, oc-
casionally, and sometimes notoriously (as in the example presented above).

9) Improper positioning of punctuation, e.g.:
“powiedziała : „ Będę teraz miała fajne I smaczne mieszkanko”. 
instead of “powiedziała: „Będę teraz miała fajne i smaczne mieszkanko”. [17/IId]
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In this category there are cases when a punctuation mark begins a verse, it 
was too far away from the word in the verse or it was written too high or too low 
in relation to neighboring words.

1.2. Quantitative characteristic of errors

Quantitative characteristic of errors is presented in Table 3.

Table 3. Spelling errors – quantitative characteristic (frequency of error occurrence in the test-
ed population of students)

CATEGORy
FREQUENCy OF ERROR OCCURRENCE 

IN THE STUDIED POPULATION 
(% OF STUDENTS)

Addition (letters, words)   8%
Replacement (letters, words) 85%
Omission (letters, words) 28%
Contaminations   3%
Mistakes with regard to words written as one 
word or two words 16%

Hyphenation errors   6%
Adding punctuation   1%
Omission of punctuation 44%
Improper positioning of punctuation 54%

Data presented in Table 3 clearly show that the main spelling problem was 
reflected in the form of replacement (primarily letters, less frequently words). An-
other error, in terms of frequency was omission (letters, words) – students mostly 
omitted words. It can be assumed that children have applied the second strategy 
of rewriting texts distinguished by E. Górniewicz (1998), (here: student, not be-
ing able to correctly memorize all the content of the text, ignore some of its ele-
ments, the use of this strategy resembles dictation and common errors can also 
be similar, E. Górniewicz recalls that issue in her work). 16% of respondents had 
difficulties with whether to write something as one word or two words. It should 
be noted that such an error was generally not a result of too small spacing between 
words. Only occasionally, it was associated with jamming the words in a verse 
(such cases should be considered as so called alleged spelling errors) Domagała, 
Mirecka 2010b, 2010/2011. Other categories of spelling errors were definitely 
less frequent, occurred only occasionally. While taking into account the correct 
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punctuation of texts, error  most frequently made by children, was mainly related 
to the location of punctuation in the wrong place or omitting it in the text. Error of 
adding punctuation occurred individually. 

2. THE RESULTS OF COMPARATIVE ANALySIS 
WITH REFERENCE TO THE LEVEL OF EDUCATION

The results of comparative analysis in I and II grade students is presented in 
Tables 4 and 5.

Table 4. Spelling and punctuation errors in rewritten texts. Overall results for I and II grade 
students

CATEGORy

FREQUENCy OF ERROR 
OCCURRENCE IN I GRADE 

STUDENTS 
(% OF STUDENTS)

FREQUENCy OF ERROR 
OCCURRENCE IN II GRADE 

STUDENTS 
(% OF STUDENTS)

Correct texts in terms 
of spelling and punctuation 13% 21%

Correct texts in terms 
of spelling 17% 29%

Correct texts in terms 
of punctuation 36% 58%

Table 5. Quantitative characteristic of spelling and punctuation errors – data for I and II grade 
students

CATEGORy

GRADE I GRADE II

Total number 
of errors

Frequency of error 
occurrence in the 

population 
(% of students)

Total 
number of 

errors

Frequency of error 
occurrence in the 

population 
(% of students)

Spelling and/or 
punctuation errors 376 87% 234 79%

Spelling errors 238 83% 155 71%
Punctuation errors 138 64% 79 42%

While analyzing the data presented in the table above, easy to notice is the in-
crease of spelling and punctuation correctness among II grade students to I grade 
students. 21% of second grade students produced at least one correct work in 
terms of spelling and punctuation, and in the I grade it was only 13% of students. 
Moreover, a significant improvement is noted in terms of punctuation. More than 
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half of the second grade students did not make any punctuation error, while the 
vast majority of I grade students experienced difficulties in this category. 

Considering the results obtained in terms of quality, it is clear that at both lev-
els of education (both first and second grade students) the main spelling problem 
refers to replacement (letters, words), omission (letters, words) and whether to 
write something as one word or two, however, generally the frequency of mak-
ing these errors was higher in the case of first grade students (except for errors in 
writing something as one word or two). Almost in every specified category of er-
rors I grade students would demonstrate more difficulties compared to their older 
colleagues. However, it must be noted that in case of addition (letters, words), 
writing as one word or two and hyphenation, second grade students made more 
errors. As a result, the problem of spelling errors is more varied among second 
grade students than first grade students, where the leading error is replacement 
(letter, words). 

Analyzing the results characterizing quantitatively punctuation errors, the 
discrepancy between education levels can be noted. The main problem in I grade 
is omission of punctuation, whereas in II grade most common error is improper 
positioning of punctuation. Nevertheless, punctuation is far more difficult for first 
grade students, they made almost twice more errors than second grade students. 

To sum up, with an increase in the level of education, an increase in accuracy 
of the work in both, punctuation and spelling, is visible. 

Table 6. Categories of errors – quantitative characteristic. The results of comparative analysis 
with reference to the level of education

CATEGORy

GRADE I GRADE II

Total 
number 
of errors

Frequency of 
error occur-
rence in the 
population 

(% of students)

Total 
number 
of errors

Frequency of 
error occur-
rence in the 
population 

(% of students)
Addition (letters, words) 3 6% 5 10%
Replacement (letters, words) 194 92% 108 78%
Omission (letters, words) 29 30% 22 26%
Contaminations 2 4% 1 2%
Mistakes with regard to words written 
as one word or two words 8 16% 11 16%

Hyphenation errors 2 2% 8 10%
Adding punctuation 1 2% 0 0%
Omission of punctuation 98 64% 21 24%
Improper positioning of punctuation 39 52% 58 56%
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3. THE RESULTS OF COMPARATIVE ANALySIS 
IN RESPECT TO THE GENDER OF THE RESPONDENTS

The results of comparative analysis for girls and boys population are pre-
sented in Tablesz7–9.

Table 7. The occurrence of spelling and punctuation errors in rewritten texts. Overall results 
for girls and boys population

CATEGORy
FREQUENCy OF ERROR 
OCCURRENCE IN GIRLS 

(% OF STUDENTS)

FREQUENCy OF ERROR 
OCCURRENCE IN BOyS 

(% OF STUDENTS)
Correct texts in terms 
of spelling and punctuation 22% 12%

Correct texts in terms 
of spelling 30% 16%

Correct texts in terms 
of punctuation 49% 45%

Table 8. Quantitative characteristic of spelling and punctuation errors – data for girls and boys 
population

CATEGORy

GIRLS BOyS

Total 
number 
of errors

Frequency of 
error occur-
rence in the 
population 

(% of students)

Total 
number 
of errors

Frequency of 
error occur-
rence in the 
population 

(% of students)
Spelling and/or punctuation errors 255 78% 355 88%
Spelling errors 154 70% 239 84%
Punctuation errors 101 51% 116 55%

Summary of the results presented in the tables shows the scale of the spelling 
problems in a form of comparison of boys and girls. 12% of boys produced at least 
one correct text in terms of spelling and punctuation, in case of girls it was 22%. 
Twice as many girls in relation to boys did not make any spelling or punctuation 
error during both trials. Error level evens (there is only a slight majority of girls) 
in terms of correct punctuation.

In terms of total number of errors, again boys surpass girls. For both, boys 
and girls, the main problem was connected with replacement (letters, words). Per-
centage frequency rate of such errors is similar for both sexes, however, taking 
into account the overall number of such errors, it is significantly higher for boys. 
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Additionally, spelling errors are more varied (due to the existence of other types of 
error) in case of boys, for girls with the exception of replacement (letters, words) 
and omission, other types of error appeared occasionally (less than 10% of girls). 

Punctuation problem deserves a special attention. Although more girls omit-
ted punctuation, the overall number of these errors was significantly higher in 
materials provided by boys. Also, despite the fact that most of the girls had dif-
ficulties with the correct position of punctuation,  girls made a little more errors 
than boys. 

To sum up, after data analysis, it can be said that, firstly boys have more 
spelling problems than girls and in case of boys this problem is more varied – it 
includes a greater degree of all listed types of spelling errors. Secondly, despite 
the fact that more girls had problems with punctuation, the overall number of 
punctuation errors was made by boys.

CONCLUSIONS

For children starting school and beginning learning their mother tongue, 
spelling is a major difficulty. Generally, difficulties in this area are associated 
with the occurrence of so-called common spelling errors (regarding the scope of 

Table 9. Categories of errors – quantitative characteristic. The results of comparative analysis 
with reference to the gender

CATEGORy

GRADE I GRADE II

Total 
number of 

errors

Frequency of 
error occurrence 
in the population 
(% of students)

Total 
number of 

errors

Frequency of 
error occurrence 
in the population 
(% of students)

Addition (letters, words)     3   6%     5 10%
Replacement (letters, words) 121 84% 183 86%
Omission (letters, words)   21 18%   30 38%
Contaminations     1   2%     2   4%
Mistakes with regard to words 
written as one word or two 
words

    4   8%   15 24%

Hyphenation errors     4   4%     4 16%
Adding punctuation     1   2%     0   0%
Omission of punctuation   48 40%   71 24%
Improper positioning of punc-
tuation   52 64%   45 44%
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the use of the following letters: u/ó, ż/rz or h/ch, therefore they correspond to the 
same phone and their use in writing is conditional upon number of principles, 
that are not easy for students to learn). Conducted research shows how widely 
spelling and punctuation should be seen (in accordance with procedures described 
in logopaedics standards – Domagała, Mirecka 2015), because the problem of 
spelling and punctuation cannot only be focused around the difficulties classified 
as common errors. In research material those errors accounted only for a small 
percentage of all recorded errors. Conducted research also shows the importance 
of the punctuation problem at the early stages of school education. 

The results illustrate the severity of spelling and punctuation difficulties in 
terms of first grade and second grade students as well as the comparison of boys 
and girls. The conducted analysis states that the problem of correct spelling and 
punctuation in the first grade is much more pronounced than in the second grade 
students. Moreover, the escalation of errors (mostly punctuation errors) is ob-
served in rewritten texts without screen ruling (the type of sheet of paper, with 
or without screen ruling, in some cases might have been significant). It must be 
emphasized that errors that occur during the rewriting may be conditioned, in case 
of some students, by reading difficulties (just like during lesson, e.g. rewriting 
from the board). 

Although, sometimes the number of girls and boys making the same error 
was comparable, it was in the work of boys that errors occurred more frequently. 
While working on the analysis of students’ work, on several occasions I have 
encountered problems with error interpretation, it was due to the coexistence of 
graphomotor difficulties, hence – while conducting the assessment of students’ 
work it is reasonable to pay special attention to the so-called alleged errors. In 
many cases difficulties in terms of spelling coexist with graphomotor disorders 
(and they can have common ground – Domagała, Mirecka 2010/2011) – this issue 
requires further detailed studies, which will take into account the results of the 
research and previous graphomotor studies in the studied group of children. 
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SUMMARy

The speech of hearing-impaired persons, especially those with prelingual impairment, exhib-
its observable disorders of perception and realization of prosodic features and phenomena. The 
disorders particularly affect the perception of basic frequency of speech signals, changes of which 
(frequency) form intonation structures, contribute as the main factors to forming phrasal stress, and 
play a significant role in coding the emotional marking of prosodic structures. The primary causes 
of the foregoing irregularities are the impaired auditory control of utterances of the surrounding 
people resulting in the inability to fully use the proper patterns of prosodic structures, and impaired 
auditory self-control.

The article presents the results of the author’s studies on intonation perception by six-to-elev-
en-year-old children with prelingual hearing impairment, with moderate, severe and profound hear-
ing loss, as well as children with perilingual hearing impairment, with mild, moderate, and severe 
hearing loss. The obtained results confirmed the influence of early-onset prelingual hearing loss on 
the occurrence of severe disorders in the development of perception of intonation structures.

Keywords: perception of speech prosody, hearing impairment, prosody disorders

INTRODUCTION

In patients with hearing impairments, especially with severe and profound 
ones, speech prosody is subject to a wide range of disorders. The most frequently 
listed features of disordered prosodic realizations are: the heightened mean basic 
frequency that builds intonation contours, its instability, and high variability or 
a narrow range of changes. Disorders also affect articulation duration and the use 
of pausing. They also manifest themselves during chanting. Observable in the 
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speech of hearing-impaired persons is also the instability of intensity of speech 
sounds (after: Trochymiuk 2008; Lorenc 2015).

The cause of these abnormalities is the impaired auditory perception of ut-
terances of the surrounding persons, which results in the inability to fully use the 
correct patterns of prosodic structures, and impaired auditory self-control leads to 
the rise of adverse changes within the speech apparatus. The disordered realiza-
tion of prosodic structures by patients with impaired hearing is largely determined 
by disorders of the voice-producing function (Maniecka-Aleksandrowicz and 
Szkiełkowska 1998; Szkiełkowska 2015).

It should be emphasized that among the studies devoted to the disorders of 
speech prosody in hearing-impaired persons the prevalent ones are the studies on 
the realization of prosodic structures. Research studies on their perception are far 
less numerous. 

The goal of my own research presented in this paper is to verify the hypoth-
esis on the impact of the prelingual and perilingual impairment of the speech 
organ on intonation perception in children aged 6–11 years. Intonation is under-
stood here as a prosodic phenomenon resulting from temporal changes in the  
basic frequency of speech signal. This research was undertaken because of the 
insufficient number of published data on intonation perception by Polish-speaking 
hearing-impaired children.  The authors undertook their research on intonation 
because it is a very important prosodic phenomenon that fulfills many functions in 
communication, the most frequent being to indicate the receiver through intona-
tion contours of particular sentence types and the relationship between intonation 
and phrasal stress which organizes the thematic structure of utterances. Intonation 
structures also participate in communicating emotions (cf. inter alia Jassem 1973; 
Wierzchowska 1980; Demenko 1999; Botinis, Granström and Möbius 2001).

1. Expression of intonation
As deficits in the expression of prosodic features and phenomena in hearing-

impaired patients are very distinctive, many research papers have been devoted to 
the problem. The largest number of research studies on the realization of prosody 
by hearing impaired persons is concerned with intonation.   

Scholars point out the higher mean basic frequency in the speech of hearing-
impaired patients and its low stability (Demenko et al. 1989). E. Stathopoulous et 
al. (1986) show that the mean basic frequency of intonation structures in hearing-
impaired subjects is higher than in the speech of hearing persons; this particularly 
applies to the female population (269 Hz compared with 232 Hz in the speech of 
hearing women). The studied women with hearing loss used a higher mean basic 
frequency recorded at the beginning of phrases as compared with hearing women 
(279 Hz, with 254 Hz recorded in hearing women), and at their end (268 Hz com-
pared with 189 Hz).
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Research into the relationship between disorders in individual voice param-
eters and the kind of hearing loss plus the time of commencing rehabilitation has 
demonstrated that out of all the voice parameters, only basic frequency shows 
a strong correlation with the foregoing factors. The more severe the hearing loss 
and the later the time of prosthesis placement and commencement of treatment, 
the higher is the mean basic frequency in speech (Coelhoa et al. 2016). The se-
verity of impairments in basic frequency is also related to the moment when the 
hearing organ was impaired, and it is the highest in patients in whom impairment 
occurred in the prelingual period (Pruszewicz et al. 1993). The high value of ba-
sic frequency suggests weak phonatory control, often connected with the higher 
position of the larynx, intense phonatory effort, and increased subglottal pressure. 

The speech prosody in persons with hearing loss also differs from that in 
hearing people by the range of intonation contours. Stathopoulous et al. (1986) re-
ported a smaller range of basic frequency in the studied female hearing-impaired 
subjects (157 Hz with the range of 192 Hz in the female control group). The phe-
nomenon of intonation monotony caused by the narrow range of changes in basic 
frequency is also indicated by other researchers (Hood and Dixon 1969; Karcze-
wska et al., 2000; Sieńkowska et al. 2000; Gubrynowicz and Sieńkowska 2001). 
The conclusion about the narrower range of basic frequency in intonation contours 
was also arrived at by G. D. Allen and P. M. Arndorfer (2000). This tendency, they 
believe, manifests itself particularly in the rising contours, which are less strongly 
marked in the speech of persons with hearing loss (49.9% of contours identified 
by hearing receivers as rising as compared with 96% identified in the speech of 
hearing persons). Other authors arrived at different conclusions (Stathopoulous  
et al. 1986; Sieńkowska et al. 2000; Gubrynowicz 2002), arguing that the prob-
lems of hearing-impaired patients in intonation expression mainly concern falling 
contours and are caused by the failure to signal the end of a declarative utterance 
by means of a distinct cadence. 

The research results presented by several Polish scholars (Karczewska et al. 
2000; Sieńkowska et al. 2000; Gubrynowicz and Sieńkowska 2001) show a posi-
tive effect of treatment using the polysensory auditory-vocal method on the voice 
and intonation skills in children with prelingual profound hearing loss. The into-
nation of children in the control group, not treated with the method described in 
the foregoing publications, was characterized by a narrow range of changes in the 
height of intonation contours while the characteristics of intonation in children 
undergoing the therapy in question did not significantly differ (apart from less 
intense voice modulation in the falling contours of declarative sentences) from 
the intonation of hearing children in the control group. Studies made after twenty 
years show that the ability to express intonation, developed during therapy in 
childhood, is also present in the adult subjects (Gubrynowicz and Sieńkowska 
2001; Gubrynowicz 2002).
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2. Intonation perception 
Impairment of hearing results in the inability to fully utilize the patterns of 

prosodic structures present in the speech of the surrounding people. Hearing-im-
paired persons find it difficult to recognize some prosodic phenomena, in particu-
lar those that are connected with changes in the basic frequency of speech signal. 
Research results show that these persons perceive intonation structures, especially 
in noise, much worse than the hearing subjects (Luo et al. 2009; Meister et al. 
2011), as well as differences between falling and rising intonation, and phrasal 
stress  (Chatterjee and Peng 2008; Meister et al. 2009). They also identify emo-
tions encoded in prosody with lesser accuracy (Luo, Fu and Galvin 2007; Hopyan-
Misakyan et al. 2009) while they find it far easier to perceive phenomena based on 
duration (Moore and Glasberg 1988). The results of studies carried out by H. Van 
zyl and D. Hanekom (2013) also show that implanted persons better perceive the 
structures based on the temporal distribution of elements compared to the struc-
tures based on the contour of basic frequency. The foregoing authors emphasize 
that in the tests for discrimination of intonation contours the implanted subjects 
obtain far worse results than the hearing persons (both in sentences in which the 
material is presented in silence and in noise). The evidence that hearing-impaired 
persons prevalently use time information rather than frequency information in 
perceiving prosodic structures is the fact that the perception of basic frequency 
in intonation contours always deteriorates when the receiver is deprived of the 
possibility to perceive temporal structures and the complete spectrum structure of 
a signal (Stickney et al. 2004).

Green and associates (2004; 2005) emphasize that the perception of intona-
tion structures based on rhythm and stress structures is strongly determined by 
temporal context (duration of particular segments of a speech signal) and by their 
intensity. They argue that the fact of perception of intonation structures does not 
necessarily have to denote the ability to accurately detect changes in basic fre-
quency. The continuation of this thinking can be found in the study by M. Chat-
terjee and Shu-Chen Peng (2008), who investigated the ability to detect changes 
in basic frequency by implanted adults (in the range of from 50 to 300 Hz), con-
nected with the function of intonation contour (signaling a question or statement). 
In the tests, a two-syllable word was used, which was acoustically modified in 
order to obtain the diversity of frequency, duration and intensity of speech signal. 
The test also used natural utterances realized by women and men. Both the first 
and second test showed the leading role of the F0 parameter in detecting intonation 
in structures with a lesser initial basic frequency (120 Hz). Significantly, greater 
difficulties occurred in the perception of intonation structures realized with the 
greater initial value of F0 (from 200 Hz). In this type of tests the listeners had 
a tendency to focus on temporal structures.  
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3. Materials and methods  
The aim of my study is to assess the impact of the prelingual and perilingual 

hearing impairment on intonation perception by children aged 6 to 11 years. To 
carry out the tests, the author’s own diagnostic tool was used (Wysocka 2012), 
from which tests were selected, which enabled assessment of the ability to per-
ceive intonation contours The test material used the intonation structures of the 
two-syllable word (tata) [daddy] and the seven-syllable sentence (teraz idziesz 
do domu [now you’re going home]). In order to check the impact of the effect of 
desemanticization of intonation structures (by severing the relationship between 
intonation contours and lexical meaning)  on their perception, this study also used 
structures based exclusively on the vowel realizations of the foregoing word and 
sentence characterized by very similar acoustic parameters in terms of full-text 
structures. 

Test tasks were divided into tasks for discriminating intonation structures 
(full-text and vowel ones) given in pairs, and the tasks for defining the direction 
of their contour. The tests used 10 tasks each to discriminate the intonation of the 
two-syllable word, the seven-syllable utterance, and their vowel realizations, as 
well as five tasks each to define the direction of intonation contour in the word, 
sentence, and their vowel realizations.

The test material was recorded earlier. The frequency of basic vowels used 
in the material ranges as a rule between 170 to 500 Hz (mean value of F0 being 
270.19 Hz). The duration of realization of each structure did not exceed 3 seconds. 
In order to limit the influence of temporal organization on the perception of basic 
frequency, the rhythmic structure of the words used in the tasks and their vowel 
forms as well as the structure of sentences and their vowel forms is the same.1

The studied group consisted of ten children with bilateral hearing impairment 
during the prelingual period, and four children with bilateral impairment during 
the perilingual period. This selection of the subjects was meant to enable compari-
son between the results obtained by the children with earlier hearing impairment 
and with a greater degree of hearing loss, and the results of the children with a 
lower degree of hearing loss arisen at a later period. The characteristics of the 
subjects are shown in Table 1. 

The tests were carried out individually with each child, in the room enabling 
the comfort of testing. Each test was preceded by explanations of procedures.  
A series of tasks was always preceded by two trial tasks accompanied by the ex-
planation of how to execute them. After presenting instruction and explaining it, 
the test material was played and, if necessary, repeated at the request of the tested 
child or when the subject’s failure to focus attention during presentation was ob-

1 Detailed characteristics are contained in the paper Prozodia mowy w percepcji dzieci [Speech 
prosody in children’s perception] (Wysocka 2012).
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served. The subjects sat a distance of 1 to 1.5 meter from the audio speakers, in the 
position allowing the signal to simultaneously reach both ears. A sufficient sound 
level of the played material was provided and accidental sounds that might disturb 
the testing were eliminated.  

In order to define the degree of development of intonation perception in the 
tested children with prelingual and perilingual hearing impairment, the percentage 
results they obtained were compared with the results of ten-subject groups of six- 
and seven-year-old hearing children and hearing adults tested with the same tool 
and according to the same procedure (results for the hearing persons – Wysocka 
2012). The results of adults were given because of the lack of test results with the 
tool used in this study for children older than seven years.

4. Results
In accordance with the adopted assumptions, the results were discussed by 

two test groups: a) children with prelingual hearing impairment, b) children with 
perilingual hearing impairment. The study presented individual results for chil-
dren in the tested groups and the overall results of the two groups compared with 
the results obtained by hearing subjects: six- and seven-year-old children as well 
as the group of adults. 

4.1. Prelingual hearing-impaired children
The first skill to be assessed was discrimination of intonation structures in a 

word, sentence and their vowel realizations. Figure1 illustrates individual results 
obtained by children in intonation structure discrimination tasks. 

Two subjects obtained very good results in intonation discrimination tasks 
(D5F and D7M, the average being 95 and 90% of correct answers respectively): 
children with severe sensorineural hearing loss.  The children with codes D9F and 
D10M, with profound hearing loss, did not exhibit the tested ability (result: 0%). 
The remaining children scored results within 66.3 to 68.8 percent (D3F, D4M, 
D6M) or 33.4 to 37.7% (D1M, D2M, D8M). The average score obtained by the 
whole group in these tasks is 49.43% of correct answers. Six-year-old hearing 
children obtained 84.2% of correct answers (see Fig. 5), the difference therefore 
being 34.77 of percentage points. 

In the other type of tasks consisting in determining the direction of intona-
tion changes (defining its contour as rising or falling) the tested children achieved 
lower results than in the previous tasks:  38.5% on average in the whole group. 
However, the results obtained by hearing six-year-olds is 53.6% (see Fig. 5), the 
difference between the groups being only 15.1 of percentage points. The chil-
dren’s individual results are shown in Fig. 2 
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The highest score was again achieved by the girl coded as D5F (with the 
average of 75%) and the girl coded as D3F (70%). In the tasks for defi ning the 
direction of intonation contours, most of the children obtained lower results (two 
ranging from 50 to 55% and four from 20 to 40%) or did not at all exhibit the test-
ed ability (two children). Worth noting are the results of the boy coded as D10M, 
who used the sign language only and did not undergo surdologopedic therapy. 
As the only one in the whole group he did not exhibit any of the diagnosed abilities 
(in all tasks, both discrimination and determination tests, he scored zero results).

Table 2 presents detailed scores obtained by individual subjects. 
When analyzing the obtained results we can conclude that there is a slight de-

creasing tendency in the correct results as the length of elements increases, which 
is found in both task types: discrimination and determination. This tendency ap-
plies to both intonations realized in words and sentences with a complete segmen-
tal structure, and to their vowel realizations. This prompts the conclusion that the 
subjects found it more diffi cult to analyze the longer, multi-element structures 
largely involving short-term auditory memory. 

Desemanticization of the language material used in the testing, made through 
elimination of consonants from the structure of the word and sentence, infl uenced 
the decrease in the correct answers in tasks determining the direction of word and 
sentence intonation contour and in tasks for sentence intonation discrimination 

Figure 1. Percent results obtained by prelingual hearing-impaired children in intonation struc-
ture discrimination tasks (%) 

Source: Authors’ own elaboration

INTONATION PERCEPTION IN HEARING-IMPAIRED CHILDREN
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Figure 2. Percent results obtained by prelingual hearing-impaired children in tasks determining 
intonation structures (%)

Source: Authors’ own elaboration

whereas in tasks for word intonation discrimination and their vowel realizations 
the effect of desemanticization did not result in worse scores. It could be therefore 
concluded that the possibility of utilizing the complete structure and semantics of 
linguistic units was particularly important to the tested children in more diffi cult 
tasks that required the use of auditory memory to a large extent, while depriving 
them of this possibility resulted in decreased scores.  

4.2. Perilingual hearing-impaired children
In intonation structure discrimination tasks the group of perilingual hearing-

impaired children obtained the mean score of 65.67% of correct answers. The 
results of are shown in Fig. 3.

The highest accuracy characterizes the answers of the nine-year-old girl, the 
youngest in the group, with the highest (severe) degree of hearing loss. The high 
results she achieved (average: 82.5%) can be attributed to the fact that her hear-
ing impairment developed comparatively late and she received a hearing aid the 
earliest among the children in the group: at the age of seven (other children – later 
or not all).  The girl is also provided with surdologopedic therapy. Owing to these 
factors, despite her severe hearing loss, she is distinguished by a high general level 
of linguistic functioning, which is evidenced by the observation and history data.

For the tasks determining the direction of intonation changes the group ob-
tained the average score of 47.5% of correct answers. As was the case with the 

MARTA WySOCKA, LUIzA MACKIEWICz



63

prelingual hearing-impaired children, the results in the other group were lower as 
compared with discrimination tasks. The scores of individual children are shown 
in Fig. 4. 

In this studied group the highest scores were obtained by a ten-year-old boy 
(D12M) with mild hearing loss and again by the girl coded as D14K. The only 
child in the group who did not undergo speech-therapy treatment is a boy coded as 
D13M. He also scored the lowest result (on average, 45.17% of correct answers) 
in both task types: discrimination and determination.  

The detailed comparison of results obtained by individual children (Table 3) 
shows, similarly to the results of prelingual hearing-impaired children, a decrease 
in correct answers as the intonation structure in the word and sentence and their 
vowel realizations lengthen. 

Table 2. Detailed percent results obtained by prelingual hearing-impaired children in tasks for 
intonation structure discrimination and determination (%). NU – moderate hearing loss, Nz – severe 
hearing loss. NG – profound hearing loss.

Code, 
sex, and 
degree of 
hearing 

loss

All tasks 
average

Word intonation
Intonation of 

vowel realization 
of  word  

Utterance intona-
tion

Intonation of 
vowel realization 

of utterance 

dis-
crim

ination

direc-
tion 

determi-
nation 

dis-
crimi-
nation

direc-
tion 

determi-
nation 

discri-
min
ation

direc-
tion de

termina-
tion

dis-
crimi-
nation

direc-
tion 

determi-
nation

D1M 
(NU) 37.35 55.5 60 33.3 40 40 40 10 20

D2M 
(NU) 46.37 44.4 100 66.6 40 30 20 10 60

D3F (NU) 68.17 77.7 100 77.7 80 60 60 50 40
D4M 
(NU) 44.42 88.8 40 66.6 20 70 20 50 0

D5F (Nz) 85 100 80 100 80 100 60 80 80
D6M 
(Nz) 49.42 77.7 80 77.7 20 60 20 40 20

D7M 
(Nz) 55.12 100 80 100 20 80 40 80 20

D8M 
(NG) 18.32 33.3 0 33.3 0 40 0 40 0

D9F (NG) 25 0 60 0 40 0 60 0 40
D10M 
(NG) 0 0 0 0 0 0 0 0 0

Source: Authors’ own elaboration
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The elimination of consonants from the test material did not result in the 
decrease in correct answers only in word discrimination tasks. In the other tasks, 
the children scored far lower results in the perception of vowel structures as com-
pared with full-text structures. This leads to the conclusion that also in this group 
of subjects the absence of the possibility to use the full structure of words and, 
consequently, their semantics, caused a decrease in correct answers in more dif-
fi cult tasks. 

CONCLUSIONS 

The obtained testing results confi rmed the infl uence of the time when the 
hearing impairment occurred on the tested children’s ability to perceive intonation 
structures. The chart below (Fig. 5) compares the results obtained by the tested 
hearing-impaired children with the results of hearing six- and seven-year-old chil-
dren and adults. 

The foregoing chart shows that the lowest scores were obtained by with pre-
lingual hearing impaired children. Worth noting is the fact that perilingual hear-
ing-impaired children and with a much lesser degree of hearing loss scored much 
lower results than hearing children in the youngest age groups, which leads to 
the conclusion that even the later hearing impairment and lesser degree of hear-
ing loss signifi cantly reduce the development of the ability to perceive intona-
tion structures. It should be also emphasized that children with hearing loss, like 

Figure 3. Percent results obtained by perilingual hearing-impaired children in intonation struc-
ture discrimination tasks (%) 

Source: Authors’ own elaboration
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hearing persons, have a greater problem determining the direction of intonation 
changes. The scores for discrimination tasks are higher. The diffi culty of direc-
tion determination tasks is caused by the fact that the tested subject is expected 
not only to have an effi cient perception of intonation structures but also possess 
knowledge on their structure and the ability to use it intentionally. 

Figure 4. Percent results obtained by perilingual hearing-impaired children in intonation struc-
ture determination tasks (%) 

Source: Authors’ own elaboration

Table 3. Detailed percent results obtained by perilingual hearing-impaired children in tasks for 
intonation structure discrimination and determination (%). NL – mild hearing loss,  NU – moderate 
hearing loss, Nz – severe hearing loss.

Code, sex, 
and degree 
of hearing 

loss

All 
tasks 

average

Word intonation 

Intonation of 
vowel realization 

of word

Utterance into-
nation

Intonation of 
vowel realiza-

tion of  utterance

dis-
crimi-
nation

direc-
tion 

deter-
mina-
tion

dis-
crimi-
nation

direc-
tion 

deter-
mina-
tion

dis-
crimi-
nation

direc-
tion 

deter-
mina-
tion

dis-
crimi-
nation

direc-
tion 

deter-
mina-
tion

D11M (NL) 59.01 66.6 80 55.5 60 60 60 50 40
D12M (NL) 53.31 77.7 80 88.8 20 60 40 60 0
D13M (NU) 45.26 55.5 80 66.6 20 40 40 40 20
D14F (Nz) 68.75 100 40 100 80 70 40 60 60

Source: Authors’ own elaboration

INTONATION PERCEPTION IN HEARING-IMPAIRED CHILDREN



66

The factor that infl uences the skill in perceiving intonation structures by the 
tested children may also be surdologopedic therapy. The children who did not 
receive it (Coded as D10M and D13M) obtained the lowest results in the studied 
groups.  

The results of studies (tests) presented in the article correspond with the data 
from the cited foreign literature that confi rm the diffi culties of children and adults 
with hearing loss in perceiving intonation structures based on temporal changes in 
basic frequency. Disorders in this area affect not only the inability to acquire their 
auditory patterns and use diverse intonation structures in speech but are also due 
to the fact many linguistic and paralinguistic functions performed by intonation 
and infl uencing speech development in ontogeny are not fully accessible to chil-
dren with hearing loss.  The functions mainly include: segmentation of the phonic 
sequence, especially into phrases; communication of information about the type 
of utterance (characteristic intonation contours suggest declarative and imperative 
utterances, or yes/no questions); semantic function connected with determining 
the position of phrasal stress by the intonation structure; and the contribution of 
intonation structures to encoding information associated with the emotions and 
intentions of the sender of a linguistic message.

 

Figure 5. Comparison of results obtained by tested children with hearing loss with results of 
hearing children and adults (%) 

Source: Authors’ own elaboration. Data for hearing-normal subjects: Wysocka 2012.
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SUMMARy

The article discusses the problems of difficulties in the acquisition of derivational rules in 
profoundly hearing-impaired children in terms of the degree of knowledge of expressive construc-
tions. On the basis of studies in two groups of children with an analogous (profound) hearing loss 
measured in audiological terms, but with a different level of actual hearing performance (speaking 
children and children using a sign language), the paper presents and discusses their achieved level of 
comprehension and production of selected hypocoristic and augmentative construction.

Keywords: hard-of-hearing children, deaf children, hypocoristic constructions, augmentative 
constructions

INTRODUCTION

Profoundly hearing-impaired children have serious problems with word-
formation (Muzyka-Furtak 2010), which manifest themselves as quantitative 
(Muzyka 2008) and qualitative (Muzyka 2009) deficits. The results of studies 
show their better knowledge of modification constructions (particularly diminu-
tives) than mutation constructions. Regardless of a derivational category, the level 
of understanding derived forms is higher than the level of producing them. In the 
group of profoundly hearing-impaired children a marked difference in the test 
results is observable depending on the actual hearing efficiency that they achieve  
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(cf. the typology of hearing impairments, Krakowiak 2012b). Children who do 
not practically use the hearing sense and communicate by means of the sign lan-
guage exhibit weaker word-formation skills than the children who, despite being 
profoundly hearing-impaired, use hearing aids and have acquired the speaking 
skill. The comprehensive results of the conducted studies are specified in Table 1.1

The conducted study proved that profoundly hearing-impaired children know 
expressive constructions the least (both in respect of comprehension and produc-
tion) out of various modification and mutation constructions. The reason for this 
may lie in the adopted investigation method (questionnaire survey),2 which does 
not, however, fully exclude other possibilities, for example a very weak knowl-
edge of expressive constructions in profoundly hearing-impaired children. The 
difficulty in investigating the knowledge of expressive constructions stems from 
the specific character of the object of study. For the foregoing reasons the research 
material was re-analyzed in order to determine the level of understanding expres-
sive constructions by profoundly hearing-impaired children.  

HyPOCORISTIC AND AUGMENTATIVE CONSTRUCTIONS

Expressive constructions are characterized by a high semantic diversity and 
constantly enlarged number of derivational devices serving to convey many varied 
meanings, often contextually determined (Grabias 1981; Grzegorczykowa 1982; 
Grzegorczykowa and Puzynina 1984). They belong to the category of modifica-
tion names (cf. Dokulil 1979), i.e. in their case a derivational morpheme contrib-
utes the meaning of the speaker’s subjective attitude to the referent of the deriva-
tional base, e.g. babsko ‘an (old) woman whom the speaker regards as disgusting 

1 The comparison is based on the results of surveys published in the monograph: Muzyka-
Furtak (2010), which were discussed and interpreted in detail in: Muzyka (2007, 2008, 2012).

2 These reasons were given as justifying the omission of the analysis of this research material 
in  the monograph (Muzyka-Furtak 2010: 136).

Table 1. The degree of comprehension and production of modification constructions and muta-
tion constructions by profoundly hearing-impaired children, juxtaposed with the comparison group 
of hearing children 

   Task
Children

Comprehension Production
Modifications Mutations Modifications Mutations

Hearing children  90% 80% 80% 65%
Severely hard-of-hearing 50% 40% 35% 25%
Deaf 35% 20% 10% 3%

EWA MUzyKA-FURTAK
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and unpleasant’, babina ‘a good old woman, miserable woman whom the speaker 
treats in pitiful way’ (cf. Grzegorczykowa 1982: 55–56).3

The present article adopted the division (proposed by S. Grabias 1981) of ex-
pressive derivational morphemes into meliorative affixes – expressing approval/
acceptance, and pejorative affixes – expressing dislike/aversion. 

Meliorative morphemes serve to produce hypocoristic constructions (endear-
ments). They are derivational constructions that contain information about the 
speaker’s approving attitude to the designated phenomenon (kotuś → kot [cat] + 
the feeling of pleasure derived from being with it) (Grabias 1981: 63). Formed for 
emotional purposes, they are contrasted with the intellectual category of diminu-
tives as informing exclusively about the smallness of a referent (Grabias 1981). 
This contrast is not always obvious, however, and it is largely theoretical because 
in practice, out of meliorative affixes one can distinguish those that contribute 
an expressive value only, and those that contribute an expressive value togeth-
er with diminutiveness (or even with other semantic elements) (Grabias 1981:  
64–66). Therefore, three groups of formations are distinguished among the dimin-
utives: they can be compared in respect of the size of referents, and the intensity 
of emotional values (Heltberg 1964). These are: derivatives denoting small-size 
referents without stylistic-emotional coloring, exclusively emotional-stylistic for-
mations, and the most frequent – derivatives denoting the size of referents and 
emotional-stylistic character. The first type covers “pure” diminutives, the sec-
ond comprises a large group of hypocoristic formations, and the third “constitutes 
a complete utilization of diminutive word-formation”. Additionally, the last type 
has the characteristics analogous to augmentative-pejorative formations (Heltberg 
1964: 94–96). 

Pejorative affixes are used to form augmentative constructions. In this type 
of derivatives the information about the size of an object is combined with the 
information about the speaker’s emotional, this time negative, assessment (Gra-
bias 1997: 214). In these cases it is difficult to distinguish between the designa-
tion of the size of a referent and its emotional-stylistic characteristics (Heltberg 
1964). While there are neutral exponents of diminutiveness, there are no neu-
tral exponents of augmentativeness (Grzegorczykowa 1982: 55). All derivational 
morphemes swerving to produce augmentatives are multi-categorial (Grabias  
1981: 66).

The present paper adopted the solution that the expressive function of word-
formation is associated with the expressiveness of derivational morphemes (cf. 
a survey of literature by Kaproń-Charzyńska 2014). Among the exponents char-
acteristic of hypocorisms the following affixes (morphemes) are listed: –ś; –sia; 

3 In R. Grzegorczykowa’s classification (1982) a separate category of expressive and augmen-
tative names was distinguished. 
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–sio; –iś; –uś; –usia; –usio; –cia; –cio; –unia; –unio; –ula; –ulo; –uchna; –ątko; 
–usia; –iś; –isia; –ula; –ulo; –cia; –cio; –unia; –unio, etc. They also include 
complex morphemes that form second-degree diminutives (e.g. pióreczko, buzi-
ulka) (Grabias 1981: 63–66). The exponents of augmentativeness are the affixes: 
–sko; –isko; –idło; –al; –uch, and others (Grabias 1981: 66–69; Grzegorczykowa, 
Puzynina 1984: 368–371). This set is far larger (cf. the classification of expressive 
derivational morphemes by S. Grabias 1981: 70–76). Although the meaning of 
many expressive affixes is contextually determined, there is a certain specialized 
group of derivational morphemes (Grzegorczykowa, Puzynina 1984: 369–370). 
In the present investigative procedure, it was them that were chosen as the ob-
ject of investigation. They were assumed to be “the expressive system elements”,  
excluding isolated morphemes (Grabias 1981: 70–76).

INVESTIGATION PROBLEMS

The subject of the present study, in the large sense, is speech disorders in pro-
foundly hearing-impaired children. The aspect selected for analysis concerns the 
linguistic awareness of this study group in the area of word-formation, or specifi-
cally, the ability to understand and produce expressive constructions: hypocoristic 
and augmentative.

INVESTIGATIVE PROCEDURE4

The ability to comprehend (decode) expressive constructions by profoundly 
hearing-impaired children was studied using two investigation techniques.  

The applied technique 1 required formulating a derivational paraphrase of 
selected expressive formations. A sequence of constructions was given according 
to the following pattern: 

1. diminutive construction – augmentative construction:
Co to jest ptaszek? – Co to jest ptaszysko?
2. diminutive construction – augmentative construction – hypocoristic con-

structions:
Co to jest kotek? – Co to jest kocisko? – Co to jest koteczek? – Co to jest 

kotuś?
The applied technique 2 required giving the semantic features that made up 

the structural meaning of the indicated formations. The task of the subjects was to 

4 The methodological and analytical part is the expansion of the chapter in the doctoral disser-
tation, the chapter  not being included in the monograph Konstrukcje słowotwórcze w świadomości 
językowej dzieci niesłyszących (2010) for reasons indicated at the beginning of the paper, inter alia 
because of the fragmentary character of the obtained conclusions. Currently, the material was re-
analyzed and its interpretation was enlarged. 
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provide those features in reply to auxiliary questions by writing them in the spaces 
provided in the table. The following auxiliary questions were used:

– about the identifying component of a formation: Co to jest? [what is this]
– about the differentiating component of a formation: Jaki jest? [what 

is … like]
In both techniques an expressive construction was preceded each time by 

a diminutive construction in order that – in the context of emerging oppositions – 
the children would be persuaded to specify semantic differences between different 
types of constructions.

The ability to produce (encode) expressive constructions was also studied us-
ing two techniques. Like in the test for comprehension of expressive formations, 
diminutive constructions were used as the starting point: from the same base word 
the child was expected to form first a diminutive construction, then expressive 
constructions – a hypocoristic and an augmentative one. 

Technique 1 consisted in giving answers (providing a formation) to deriva-
tional paraphrases, e.g.  from the base word pies [dog]

– ‘Pies, który jest mały’;  
– ‘Pies, który jest bardzo mały, bardzo ładny i dobry’; 
– ‘Pies, który jest bardzo duży, bardzo brzydki i zły’.
In contrast, technique 2 contained sets of semantic features explicated from 

the meaning of formations and appropriately graphically presented in the table 
spaces, e.g. from the base word but [shoe]:

– But + mały;
– But + bardzo mały i ładny;
– But + bardzo duży i brzydki.

STUDy GROUPS

Studies were conducted in two groups – thirty-subjects each – of profoundly 
hearing-impaired children attending special schools (after completing primary 
education). The first group were children who used the sense of hearing, wear-
ing hearing aids, the consequence of which being the acquisition of the ability to 
speak; the other consisted of children who never or negligibly used hearing aids, 
the consequence of which was the failure to acquire speech (children in this group 
fluently used the natural sign language). In the case of this distinction, it is useful 
to refer to K. Krakowiak’s Logopedic Typology of Hearing Loss, in which, on the 
basis of the criterion for the actually achieved efficiency of hearing and acquired 
linguistic skills, four groups of hearing-impaired children were distinguished: 
functionally hearing, hard-of-hearing, severely hard-of-hearing, and functionally 
deaf (Krakowiak 2012a, b, 2015).
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In reference to the Logopedic Typology of Hearing Loss (LTHL), the first 
group in the presented investigation were severely hard-of-hearing children, 
or those unable to accurately receive speech signals, even with a hearing aid and 
under conditions conducive to hearing. What predominates in their communica-
tion with the environment is visual perception in relation to auditory perception, 
which only assists the former.  The other study group consists of functionally 
deaf children, who do not utilize the sense of hearing in acts of linguistic commu-
nication and mainly use the sign language (only some of them speak in an under-
standable way) (Krakowiak 2015). None of the deaf children in this study group  
acquired speech.  

ANALySIS OF THE MATERIAL

The order in which the analysis of the material will be presented is as follows: 
first, the comprehension of expressive constructions will be characterized in both 
study groups of hearing-impaired children (with a division into two investigation 
techniques), and then – production of expressive constructions also in each group 
of children (without a division into two techniques because of analogies in the 
results obtained). 

Comprehension of expressive constructions by severely hard-of-hearing 
children (SHD) and by functionally deaf children (FDC) 

We will start by characterizing the ability to interpret expressive constructions 
by severely hard-of-hearing children (SHC) and functionally deaf children (FDC). 
In both cases the first to be described will be the ability to formulate a derivational 
phrase (T1), and the second – the ability to explicate semantic features that make 
up the structural meaning of a formation, using auxiliary questions and clues (T2). 

Severely hard-of-hearing children: correctly formulated derivational 
paraphrases (SHC T1)

To formulate paraphrases of expressive constructions turned out to be a very 
difficult task to SHC. The identification of the base word with a correct explica-
tion of the meaning of a derivational morpheme appeared only in 11% of answers. 
Most of them were paraphrases of hypocoristic constructions, with essentially 
isolated cases of paraphrases of augmentative constructions e.g. 

Co to jest ptaszysko? – to jest duży ptak// duży ptak;
Co to jest koteczek? – to jest mały kotek// mały kot; 
Co to jest kotuś? – mały kot. 
The majority of paraphrases produced by SHC were entirely correct in gram-

matical terms. There were only several grammatically incorrect definitional utter-
ances yet they showed the correct comprehension of formations:
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Co to jest koteczek? – to małe kotek // to mała kota.
The collected material demonstrates that SHC interpreted expressive con-

structions as diminutive or augmentative, i.e. they decoded the meaning of deri-
vational morphemes in terms of a neutral exponent which informed about the size 
of the referent indicated by the base form. Only two children, by forming with the  
–utki suffix the adjectival formation malutki, which denotes the intensity of fea-
ture (so-called intensivum), interpreted the construction koteczek as expressive, 
thus expressing a subjective attitude to the referent of the base word: Co to jest 
koteczek? To malutki kotek// To jest malutki kot. One child used the same defini-
tional form but he substituted ‘m’ for ‘p’ (kotuś – palutkie kota).

An additional significant item of information is the fact that all children who 
were able to produce paraphrases of expressive constructions also correctly inter-
preted the diminutive formations formed from the same bases.

Severely hard-of-hearing children: the correctly identified base word 
and the meaning of a derivational morpheme (SHC T2)

The base word and derivational morpheme (affix) were correctly identified in 
33% of possible answers (there were only 11% of correct paraphrases). 

Koteczek → kot + mały// kot + mniejszy// kotek + mały// kotek + malutki.
The vast majority of answers were entirely grammatically correct. There 

were, however, sporadic cases of grammatical mistakes resulting from difficulties 
in producing agreement, e.g. koteczek → kota mały and in changing the number 
category – from the singular into the plural, e.g. koteczek → kotki mały. There was 
one case (repeated by the same child in both techniques) of ‘m:p’ substitution: 
(kotuś → kot palutka).

Only two children, by forming with the – utki  suffix the adjectival formation 
malutki, interpreted the constructions koteczek and kotuś as expressive. One child 
used the expression mniejszy kot, when defining the formation koteczek in com-
parison with the earlier formation kotek. 

It proved most difficult for SHC to interpret augmentative constructions pro-
duced with the affix –i(y)sko: ptaszysko and kocisko. Only four children provided 
answers of the type:

Ptaszysko → ptak + duży// ptaka + duży;
Kocisko → kot + duży// kot + duże.
Again there were examples of ungrammatical explications: ptaka duży, kot 

duże.
Twice as many children were able to give the explication of the formation 

szklanica: 
Szklanica → szklanka + duża// szklanka + duży.
The reason why the interpretation of this type of augmentative formation was 

comparatively easy may have been the absence of morphological alternations in 
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the derivational base, significantly changing its form (the alternation n:ń szklanica 
– szklanka is a sound alternation, it does not manifest itself in letter exchanges; in 
the examples ptaszysko and  kocisko there are qualitative alternations – k:sz and 
t:ć). It was therefore the formation that realized the principle of simplicity of form, 
thus facilitating the process of acquisition of derivational formations (cf. prin-
ciples of acquisition of derivative words Clark, Berman 1984; Clark 1993), unlike 
the other augmentative constructions, in which the occurrence of alternations in 
the base made their form difficult to interpret.5

The meaning of expressive affixes (derivational morphemes) was associated 
by all SHC exclusively with the provision of information about the size of the 
referent indicated by the base form. 

The comparison of the results obtained using two investigation techniques is 
presented in Table 2.

Table 2. Comparison of the ability to interpret expressive constructions by SHC, using differ-
ent techniques for collecting material 

Expressive 
Construction

Derivational 
paraphrase

Semantic 
features

Ptaszysko 2 4
Szklanica 2 7
Kocisko 2 4
Koteczek 7 21
Kotuś 4 14
TOTAL 17 50
% 11.33% 33.33%

To generalize, severely hard-of-hearing children found it very easy to inter-
pret hypocoristic constructions. As much as two thirds of the studied children 
were able to explicate the semantic features from the structural meaning of the 
construction koteczek. The features that make up the structural meaning of the 
construction kotuś were named by half of the subjects. The level of comprehen-
sion of augmentative constructions is significantly lower. The occurrence of alter-
nation in the derivational base is an obstacle to the identification of their meaning.  

5 The principle of simplicity of form indicates the lack of formal changes (or minimal changes) 
in the derivational base in a derivational construction relative to the base word; consequently, the 
fewer changes in the form of a derivative word, the easier and faster it is for the child to learn it in 
the acquisition process  (Clark, Berman 1984; Clark 1993).
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Functionally deaf children: correctly formulated derivational para-
phrases (FDC T1)

FDC correctly formulated 6% of derivation al paraphrases. Somewhat bet-
ter in terms of figures were the interpretations of hypocoristic formations than of 
augmentative ones:

Co to jest kotuś? – mały kot// mała kota// piękna kot.
However, some of the answers have to be treated with great caution. They do 

not always testify to the acquired skill in formulating paraphrases. Several of them 
owe its correctness exclusively to chance, or, more precisely, to the analogy effect. 
FDC adopted a strategy for giving answers to the paraphrase question, i.e. they 
added the attribute mały [small] to every identified base word or to its different 
forms. This strategy was bound to finally yield a correct answer. 

The recorded cases of single paraphrases of augmentative constructions did 
not in turn appear accidental (because of the correct interpretations of diminutives 
motivated by the same bases):

Co to jest ptaszysko?  ptak duży  (the same child interpreted: Co to jest ptas-
zek? as ptak mały);

Co to jest szklanica? stara szklana  (the same child interpreted: Co to jest 
szklaneczka? as szklanka nowa);

Co to jest kocisko? kot duży  (the same child interpreted: Co to jest kotek? as 
kot mały)

It can be therefore said that the ability to interpret expressive constructions in 
the form of paraphrases turned out to be at the same low level in the FDC group 
both in respect of positively and negatively evaluative formations. 

Especially worth noting, however, is the fact that despite the so weak gen-
eral frequency of correct answers, there were answers that testify to the decoding 
of expressive meaning of the analyzed formations: stara szklana (“szklanica”), 
ładny kot (“koteczek”), piękna kot (“kotuś”).  The children who formulated these 
paraphrases also correctly interpreted diminutive formations motivated by the 
same base words, which excludes the element of coincidence in producing these 
answers. 

Functionally deaf children: correctly identified base words and the mean-
ing of derivational morphemes (FDC T2)

FDC correctly identified the base word and the meaning of the derivational 
morpheme (T2) of expressive constructions in 25% of cases, which means a four-
fold increase in correctness as compared with the previous technique (T1) which 
requires formulating a paraphrase without being given any additional clues. How-
ever, the high score suggests exercising certain caution in recognizing the answers 
as actually rather than accidentally correct: 
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Ptaszysko → ptak + duży// ptaki + dużo// ptaki + ptaszysko duży;
Koteczek → kot + mały// kotek + mały// kot + małe// kot + mało// kota 

+ koteczek mała// kot + koteczek mały.
In the collected material worth noting is the significant discrepancy between 

a very small number of correctly decoded augmentative constructions and a large 
number of hypocoristic ones: half of the children were able to identify the seman-
tic features that made up the structural meaning of the construction koteczek and 
over one third -  kotuś, while only a negligible number of children could do the 
same with the formation: ptaszysko, szklanica, kocisko. 

We cannot however exclude – like in technique 1 – that some of the cor-
rect answers concerning hypocoristic constructions were a matter of chance. The 
analyses of both formations (koteczek and kotuś) only required cutting off the af-
fix (to separate the base) and adding the name of the feature mały [small] (which 
differentiates the meaning of the base word and the formation based on it). The 
two operation procedures were influenced in the FDC group by a strong process of 
analogy (they were part of those repeated most often) (cf. Muzyka-Furtak 2010). 
To validate the obtained results, the interpretations in which this kind of recur-
rence was observed should be separated from those that actually prove the ability 
to decode expressive formations. This is made possible only by analyzing par-
ticular answers coming from the same child, the analysis being conducted not in 
isolation but in the wider context of other answers given by the child. Certainly, 
the proper decoding of expressive constructions is confirmed by the examples of 
interpretations by two deaf pupils, provided below.  

Child I:
Ptaszek → ptak + mały// Ptaszysko → ptak + duży// Kotek → kot + mały// 

Kocisko → kot + duży// Koteczek → kot + mały// Kotuś → kot + dobry (there 
was no correct interpretation of the formation: Szklaneczka → szklanie mały// 
Szklanica → szklanie + duży, the explication of the meaning of derivational mor-
phemes being correct);

Child II:
Ptaszek → ptaki + mały// Ptaszysko → ptaki + ptaszysko duży// Szklaneczka 

→ szklanka + szklaneczek mały// Szklanica → szklanica + duży// Kotek → kot + 
kotek mały// Kocisko → kot + kocisko duży// Koteczek → kot + koteczek mały// 
Kotuś → kot + kotuś piękna.

A further analysis of the kind of answers given by particular children shows 
that barely five children intentionally listed the semantic features that made up 
the structural meaning of the construction koteczek  and only four made correct 
explication of the meaning of the formation kotuś. 
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Striving to eliminate such accidentally correct interpretations of augmenta-
tive formations ptaszysko and kocisko makes us classify as such the explications 
like:  ptaszysko → ptaki + dużo// szklanica → szklanka + szklanki duży// szklanka 
→ szklanki + dużo. The analysis of answers of individual children demonstrated 
that they produced the plural form of the base word, and they understood the 
auxiliary question (Jaki jest? [what is … like]) as one meant to check their com-
prehension of the grammatical category of number, therefore they added to the 
nominative plural of the base word the feature defining the size of the set  (dużo 
[many/much], duży [large]). 

If we accepted so strictly defined assessment criteria, the correctness of de-
coding the expressive constructions in the FDC group would not be  25% but 
slightly over 9% (again with a majority, although only minimal, of diminutive 
constructions). Interpretations of augmentative formations in terms of expressive 
signs were not found in this group whereas with regard to hypocoristic formations 
there were two answers of this type (kotuś was described by one child as piękny 
[pretty], and by the other – as dobry [good]). 

The comparison of the results obtained in the FDC group, using two testing 
techniques is shown in Table 3.

Table 3. Comparison of the ability to interpret expressive constructions by FDC, using differ-
ent techniques for collecting material collection

Expressive 
construction

Derivational 
paraphrase

Semantic 
features

ptaszysko 1 4
szklanica 1 3
kocisko 1 3
koteczek 3 15
kotuś 3 12
TOTAL 9 37
% 6.00% 24.67%

Taking into account the conclusions from the analyses, it should be said that 
the use of additional clues in the FDC group contributed to a considerable increase 
in the correct interpretations of expressive formations, particularly hypocoristic. 
The high probability of randomly correct answers (produced by analogy and auto-
matic addition of the attribute mały [small] to the correctly identified base word) 
makes us interpret such analyses in the wide context of answers given to other 
questions (about diminutive and augmentative constructions). In view of this fact, 
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the degree of comprehension of expressive constructions in the FDC group is very 
low. The comprehension of hypocoristic constructions was slightly higher than 
that of augmentative constructions. Only in very few interpretations there were 
references to the expressive meaning of formations (in their interpretations, most 
children referred exclusively to the size of the referents).

Production of expressive constructions by severely hard-of-hearing chil-
dren (SHC) and by functionally deaf children (FDC)

The results concerning the formation of expressive constructions will be 
shown without a division into the results obtained by particular investigation tech-
niques.  The results obtained by each technique were analogous, which means that 
the introduction of additional clues in T2 did not influence the level of production 
of expressive formations.  

Severely hard-of-hearing children (SHC): correctly formed expressive 
constructions 

On the whole, with the use of both techniques SHC correctly formed less than 
4% of expressive constructions. In both techniques the results were comparably 
low, which is illustrated in Table 4. 

Table 4. Correctly formed expressive constructions by SHC

Derivational paraphrase Technique1 Technique2 Total

Pies, który jest bardzo mały, bardzo ładny i dobry 1 2 3
But, który jest bardzo mały i bardzo ładny 4 2 6
Pies, który jest bardzo duży, bardzo brzydki i zły 0 0 0
But, który jest bardzo duży i bardzo brzydki 0 0 0
TOTAL 5 4 9
% 4.17% 3.33% 3.75%

All the correctly produced expressive constructions were hypocorisms. None 
of the children produced an augmentative construction, e.g.

But, który jest bardzo mały i bardzo ładny// But + bardzo mały i ładny → 
buciczek// budzicek// budziczek.

The constructions in the nominative plural (pieseczki) were recognized as 
correct, as were those whose non-normativeness stemmed from disorders at the 
phonetic-phonological rather than morphological level: it was the result of diffi-
culties in distinguishing between voiced and voiceless sounds  and  distinguishing 
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dental sounds (hence, instead of the probably intended construction buciczek the 
child produced the forms budzicek and budziczek).6

All the above-mentioned hypocoristic constructions were formed using com-
plex derivational morphemes, thereby several children showed their knowledge 
of meliorative morphemes. However, in this group there were also structurally 
incorrect constructions, e.g.: 

But, który jest bardzo mały i bardzo ładny// But + bardzo mały i ładny → 
buteczki// buteczek// buteczka.

SHC formed masculine constructions using feminine morphemes and, instead 
of the required affix –iczek, they used the wrong affixes –eczek; –eczki. Thus, their 
knowledge failed in respect of inflectional and phonetic rules that determined the 
choice of particular derivational morphemes. 

 
Functionally deaf children (FDC): correctly formed expressive construc-

tions 
FDC could not, essentially, produce expressive constructions. Altogether, the 

correct answers in both techniques were barely less than 3%.

Table 5. Correctly formed expressive constructions by FDC

Derivational paraphrase Technique1 Technique2 Total

Pies, który jest bardzo mały, bardzo ładny i dobry 1 1 2
But, który jest bardzo mały i bardzo ładny 2 3 5
Pies, który jest bardzo duży, bardzo brzydki i zły 0 0 0
But, który jest bardzo duży i bardzo brzydki 0 0 0
TOTAL 3 4 7
% 2.5% 3.33% 2.92%

The recorded constructions were hypocoristic formations: piesuś and butuś 
(used by individual children). The formation buteczka was formed using a correct 
morpheme but it cannot be recognized as entirely correct because of the change 
in the gender category. However, this indisputably proves the child’s familiarity 
with hypocoristic derivational morphemes.  FDC did not show any knowledge of 
any derivational affix with a pejorative meaning, whereas they used two kinds of 
meliorative affixes.

6 The phenomenon of sound associations cannot be entirely excluded in this case (cf. Muzyka-
Furtak 2013).

HyPOCORISTIC AND AUGMENTATIVE CONSTRUCTIONS IN THE SPEECH...



82

INTERPRETATION OF RESULTS. CONCLUSIONS

Profoundly hearing-impaired children who finish primary school have great 
difficulties understanding expressive constructions. Sporadically, they interpret 
them in terms of expressive signs. More often, they attribute to the expressive 
affixes the function of providing information exclusively about the size of a refer-
ent. They exhibit a significantly higher degree of comprehension of hypocoristic 
constructions than augmentative ones. As the actually achieved hearing efficiency 
declines in the group of children with profound hearing deficits, a decrease in the 
level of comprehension of expressive names is noticeable.

Profoundly hearing-impaired children (in both groups: SHC and FDC) have 
great difficulties in forming expressive constructions. When they finish school 
they essentially do not use expressive formations. They negligibly know melio-
rative derivational affixes, and they do not know pejorative affixes. None of the 
studied profoundly hearing-impaired children was able to produce an augmenta-
tive formation. Differences in the knowledge of expressive constructions among 
the severely hard-of-hearing and functionally deaf children manifest themselves 
more pronouncedly at the level of comprehending such constructions than at the 
level of forming them. In the described investigation procedure concerning the 
comprehension of expressive constructions, severely hard-of-hearing children 
achieved significantly higher results than functionally deaf children whereas all 
the children achieved comparably low results in the formation of both hypocoris-
tic and augmentative constructions.   
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In cases of developmental age epilepsy, development disorders may increase as symptoms, 
on the one hand, of progressing biological changes, negative psychosocial factors and unintended 
effects of pharmacological treatment, thus, resulting in neuro-disintegration. The assessment of the 
motor, cognitive and communication skills of a child with epilepsy enables determination of the kind 
and range of disorders, the dynamics of motor and cognitive processes.
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1. INTRODUCTION

Epilepsy and its treatment influence the operation of the brain. The brain 
controls human cognition and all the other human functions. Epilepsy disrupts 
cognition while disturbed functioning of the nervous system affects psychomotor 
development disorders. Epilepsy as a chronic and recurring disorder can manifest 
itself in disruptions to neurobiological, cognitive, social and socio-emotional pro-
cesses (Fischer 2005).

The problem of epilepsy in children and young people is significantly more 
complex than that of epilepsy in adults, and the reason for this is neither its fre-
quency nor the prognosis. The multitude of interrelated pathogenic factors of vari-
ous intensity in children at different stages of broadly-understood development 
leads to a considerable variety of deviations from the norm, which differ in their 
intensity and the configuration of symptoms.
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The multifaceted clinical picture of childhood epilepsy and the variety of 
treatment methods require the use of multi-specialist procedures. The diagnostic 
and rehabilitative team includes a paediatric neurologist, a paediatric psychia-
trist, a logopedist, a physiotherapist, a psychologist and a special needs teacher. 
Their tasks encompass the evaluation of the child’s development in the individual 
areas of his functioning, regular checks and treatment. In the broadest of terms 
these concern the child’s biological, mental, cognitive, motor, emotional as well 
as linguistic and communication development. Logopedists perform a special role 
in the process of diagnosis and treatment: planning therapies to stimulate the de-
velopment of language and communication skills, i.e. the most complex compe-
tences, requires that they take into consideration the information from the other 
specialists (Kozłowska 2015: 356).

All the areas of the child’s functioning need to be stimulated through all-
developmental therapy, which is part of the integration trend and supports the 
development of psychomotor as well as emotional and motivational processes. 
A well-planned early therapy enables the child to compensate for the deficits and, 
consequently, to fully participate in social life, the quality of which also improves.

Recognizing the need for the multidirectional stimulation of development in 
epileptic children, this study aims to discuss the most common dysfunctions in 
the cognitive, emotional motor and language areas. The diagnosis of deficits in 
the individual areas of the child’s functioning makes it possible to directing reha-
bilitation activities towards elimination or minimisation of disintegration changes.

2. FACTORS AFFECTING THE PATTERN 
OF DISORDERS IN EPILEPSy

The occurrence of developmental disorders in epileptic children and the pat-
tern of these disorders are determined by multiple factors. The first category con-
sists of biological factors related to epilepsy: the age when the first seizures oc-
curred, the form of seizures, the location of disturbances in the bioelectric brain 
activity and the frequency of the seizures. The second category encompasses fac-
tors related to treatment, i.e. the so-called drug-induced symptoms. The third cat-
egory includes environmental variables related to the attitude of the family and 
school environments to the child’s disorder (Table 1).

The biological, pharmacological and environmental factors that influence the 
pattern of disorders in epilepsy may disturb the child’s healthy development in all 
the areas of his functioning.
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3. THE PATTERN OF DISORDERS IN EPILEPSy

The above-listed pathogenic factors cause a wide range of deviations from 
developmental norms, from mild deficits in a few areas to neurodegeneration in 
the case of drug-resistant epilepsies following a severe course. Research results 
show that, even in children whose intellectual and motor development is not dis-

Table 1. The variables determining the pattern of developmental disorders in epileptic children 
(Kozłowska, Panasiuk 2015)

No. Factor type Factor description Factor consequences

1. biological time of first seizure the earlier the first seizure occurs, the more 
serious the negative consequences for the 
child’s development 

form of seizures from mild myoclonic seizures (with spasms 
usually in the limbs and face), through ab-
sence seizures occurring even several times 
a day, to more alarming large tonic-clonic 
seizures

location of the epileptic 
focus in the brain

the most serious consequences are associated 
with seizures located in the temporal and 
frontal lobes of the brain

seizure frequency each subsequent seizure increases the risk of 
dementia

occurrence of status epi-
lepticus

loss of consciousness lasting more than 30 
minutes and the resulting brain hypoxemia 
may lead to irreversible damage to the brain

duration of disorder prolonged influence of pathogenic factors 
causes worsening of developmental deficits

2. pharmacologi-
cal

pharmacological treatment may be neurotoxic and negatively influ-
ence the functioning of the nervous system; 
antiepileptic drugs reduce neuronal excit-
ability and, consequently, seizures; however, 
since the influence is of global character, the 
activity of neuronal systems involved in the 
development and sustainability of cognitive 
functioning may also be reduced

3. environmental overprotectiveness of 
parents and other family 
members

limiting the child’s physical activity and 
contact with peers

rejection and fear among 
people in the child’s envi-
ronment 

lack of understanding; stigmatising the child 
by educators and school environment
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turbed, the chronicity of epilepsy and its treatment cause the emergence of deficits 
in language development, communication skills, cognitive and mental functions 
as well as emotional and motor functioning.  

3.1 Cognitive disorders
The emergence of epilepsy in childhood and the accumulated effect of patho-

genic factors may lead to the retardation or arrest of mental development as well 
as to the loss of acquired skills. Also temporary cognitive deficits connected with 
the occurrence of subclinical bioelectric discharges and with antiepileptic treat-
ment are characteristic of the group in question. Cognitive disorders manifest 
themselves in disturbances in memory, thought, perception, attention and con-
centration. Disturbances in perception, especially auditory, and also, less often, 
visual, are the most common cognitive disorders. 

One of the first symptoms of the development of pathophysiological pro-
cesses is memory disturbances. Memory deficits in epileptic children frequently 
emerge before the symptoms of epilepsy manifest themselves. Even their mild 
forms are bothersome, therefore, they are quickly diagnosed by the patient’s rela-
tives. Maintaining memory disturbances paired with the emergence of other cog-
nitive disorders may indicate the development of a neurodegenerative process. 
Many researchers’ results show that epilepsy may be a progressive disorder lead-
ing to dementia changes. According to some statistics, the dementia syndrome 
occurs in 20 to 30 per cent of patients (Grabowska 2005: 56), while even 45 per 
cent of patients lose the acquired knowledge and skills to a greater or lesser extent 
(Siemianowski 2008: 30). The factors that increase the risk of dementia include 
organic changes in the CNS, the duration of seizures even if there are no organic 
changes, the location of the epileptic focus in the temporal lobe, status epilepticus, 
tonic-clonic seizures, drug resistance and inadequate medical treatment. 

Thought disturbances manifest themselves mainly in the retardation of thought 
processes and their diminished flexibility. Epileptic children are diagnosed with 
problems with independent reasoning, inference and problem-solving. Addition-
ally, lower resistance to various positive and negative stimuli, emotional control 
disorders and persistence of affect complete the picture of thought disturbances.

Compared to their healthy peers or siblings, epileptic children display defi-
cits in visual-motor coordination, impaired kinaesthesia and kinesis, inappropri-
ate evaluation of spatial relations and diminished pace of visual-motor learning 
(Lezak, Howieson, Loring 2004). The disturbances in the development of per-
ception-motor skills restrict general activity and as a result become the reason for 
learning difficulties. According to Ewa Mojs’s research, 37 per cent of epileptic 
children report learning difficulties, compared to 4 per cent in the statistically sig-
nificant control group of healthy children (Mojs 2011). Problems concern mainly 
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the acquisition of reading and writing skills, reading comprehension skills, reten-
tion of the learnt material and calculating. Another considerable problem with 
rehabilitation planning is attention and concentration disorders: low divisibility of 
attention, impaired ability to select stimuli, and inability to focus on the task result 
in a diminished ability to understand and form concepts as well as in superficiality 
of judgement.

Polish and foreign researchers’ results point to a correlation between the loca-
tion of discharges and specific disorders (Engel 2001; Kotagal, Luders, Williams, 
Nichols 1995; Halczuk 2005). Depending on the type of epilepsy, the patients 
with generalised seizures which affect the whole brain show more serious defi-
cits than those with focal seizures. Classifying epilepsies into syndromes may 
also have prognostic value. Iwona Halczuk’s research conducted on a group of 
251 people indicates a correlation between the location of discharges and specific 
symptoms. Among patients with juvenile myoclonic epilepsy there is a higher risk 
of impairment of frontal functions: abstract reasoning, planning and mental flex-
ibility. Children suffering from mild epilepsy with discharges in the temporal area 
have worse results in terms of IQ, memory, visual perception, verbal fluency and 
movement precision (Halczuk 2005: 363–370).

Summing up, epileptic children display symptoms of diminished cognitive 
activity, limited interests and restricted general activity, all of which form the typi-
cal pattern of cognitive limitations. Researchers observe deteriorating results in 
psychological tests as the disturbances in bioelectric brain activity become more 
serious. Intelligence, as the most complex function, is relatively the rarest one to 
deteriorate. “In most probability, this is connected with the fact that a number of 
distant brain areas are involved in the execution of this function as well as with the 
existence of neuroplasticity phenomena in the nervous system” (Mojs 2001: 60).

3.2 Emotional disorders
The diagnosed cognitive deficits correlate significantly with disturbances in 

the emotional and motivational area. In broad terms, these can be divided into pri-
mary and secondary ones. Primary emotional disorders, like cognitive disorders, 
may be triggered by the factor that caused epilepsy, may be caused by damage to 
the CNS in the course of epilepsy or be associated with pharmacological treat-
ment. Secondary emotional disorders emerge as a result of inadequate reactions 
in the child’s environment, especially from parents and peers. Thus, emotional 
disorders may be of organic and/or situational-environmental aetiology (Mojs, 
Gajewska, Głowacka, Samborski 2007: 82). 

In the source literature, the most frequently quoted disorders include per-
sonality, mood, anxiety and behaviour disorders (Kanner, Soto, Gross-Kanner 
2004). In the Polish source literature, the personality disorders that are typical of  

DEVELOPMENTAL DISORDERS IN EPILEPTIC CHILDREN



90

epilepsy are known as epileptoid characteropathy [charakteropatia epileptoidal-
na] The features of epileptoid characteropathy encompass  diminished cognitive 
activity, limited interests, suggestibility, rigid and retarded thinking, prolixity of 
speech, pedantry, and, in the emotional area, fussiness, irritability, quick temper, 
mood swings, persistence of emotions, egocentricity and hypochondriacal atti-
tude (see Harris, Barraclough 1997; Kościelska 1971: 207). However, the once 
commonly-held view that epilepsy sufferers have “epileptic personality” has been 
abandoned. 

Depression is the most commonly diagnosed mood disorder in epilepsy suf-
ferers. The percentage of depression sufferers among patients with epilepsy is 
significantly higher than in the general population, it can thus be assumed that 
the factors connected with epilepsy increase the risk of depression. In the case of 
depressive disorders, there is also a higher risk of suicidal thoughts and attempts. 
Different types of anxiety disorders, mood swings and inadequate emotional re-
actions are significantly more common in epileptic patients than in the general 
population (Mojs 2011: 71).

Primary emotional disorders are strictly linked to the disturbances in the 
functioning of the brain. The pathological symptoms of emotional disorders in 
epileptic children, such as behaviour disorders, mood swings, psychomotor hy-
peractivity, irritability, aggression and others, are also quoted in the descriptions 
of the consequences of other disorders associated with organic brain damage. 
Ewa Mojs’s research results confirm that children with epilepsy of specific ae-
tiology experience disturbances in the emotional area more frequently and to 
a larger extent than those with idiopathic epilepsy. The duration of the disorder 
significantly influences the development of emotional disturbances in terms of 
such traits as shyness and anger. The epileptic patients undergoing monotherapy 
display higher levels of fear understood as the state at the time of testing than the 
group treated with two drugs. The early onset epilepsy with a long history of treat-
ment is a risk factor in the emergence of difficulties in interpersonal relationships  
(Mojs 2011: 71).

The dynamics of the child’s emotional development are affected by the dis-
orders caused not only by biological factors, but also by the attitudes of people in 
his close environment. Epileptic children more frequently display emotional labil-
ity, high levels of aggression and psychomotor hyperactivity if their parents and 
other people around them adopt negative attitudes, such as overprotectiveness, 
inconsistency or rejection.

Research results reveal a correlation between the development of cognitive 
functions and emotions: cognitive disorders cause an increase in emotional dis-
turbances, whereas disturbances in emotional states adversely affect the develop-
ment of cognitive functions (Davidson, Irwin 1999).
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3.3 Mental disorders
Not infrequently, the symptoms of epileptic seizures take the form of mental 

disorders. A distinction must be made between neurologically-based and psycho-
genic mental symptoms, as, although they are similar, their causes and mecha-
nisms differ. Some psychopathological syndromes are to a greater or lesser extent 
characteristic of epilepsy; the most common being psychogenic pseudo-epileptic 
seizures and dysthymic disorders. However, the majority of psychiatric problems 
occur independently of the development of epilepsy although even in such cases it 
is impossible to exclude the influence of factors connected with the sufferer’s life 
circumstances, etc. Such problems include: depressions, delusional states, person-
ality disorders as well as the abuse of alcohol and psychoactive substances (Rajna, 
Baran, Farkas, Veres 2005).

Mental disorders can co-occur with epilepsy, but may also be caused by re-
curring seizures and/or inadequate antiepileptic treatment. Factors increasing the 
risk of the development of mental disorders associated with epilepsy and its treat-
ment include (Huć et al. 2005: 322):

A. a group of factors independent of epilepsy – the occurrence of mental 
disorders in the patient’s history, genetic predisposition (the occurrence of mental 
disorders in the patient’s family), psychosocial predisposition that is stronger in 
the patient  than in the rest of  society;

B. a group of factors connected with epilepsy – the duration of epilepsy, the 
frequency and severity of seizures, the type and origin of epilepsy syndrome as 
well as the location of the epileptic focus.

Aniela Popielarska divides mental disorders occurring in epileptic children 
into acute and chronic mental disorders. The acute disorders are most common-
ly connected with the location of the epileptic focus in the temporal lobe. “The 
multitude of connections determines the diversity of symptoms; these include: 
perception disorders, intellectual difficulties, affective and emotional problems, 
disturbed sense of time and psychomotor symptoms” (Popielarska, Popielarska 
2000: 302–306). Psychoses are rare in epileptic children; if they do occur, they are 
usually connected with the damage to the structure of the CNS, especially located 
in the temporal lobe, and with the co-existing mental impairment.

3.4 Psychomotor disorders
Epilepsy makes it impossible for the child to do exercise and improve fit-

ness. Epileptic children do not participate in peer play, school clubs, trips and 
camps; they are exempt from Physical Education classes. Additionally, they are 
frequently hospitalised and their parents tend to impose restrictions on their activ-
ity, which weakens stimulation that is necessary for normal motor development. 
The children who do not have any physical activity achieve poorer results in fit-
ness tests, display disturbed motor coordination and balance, and move clumsily.

DEVELOPMENTAL DISORDERS IN EPILEPTIC CHILDREN



92

The neurobiological origin of the pathological process causes lower resis-
tance to stimuli, especially the strong and lasting ones. This, consequently, leads 
to the child withdrawing from any activity. Increased fatigability and motivation 
disorders cause additional difficulty during rehabilitation.

In comparison to their healthy siblings and peers, epileptic children display 
dyspraxia-type motor disorders more frequently. The most common symptoms of 
dyspraxia include: incoordination, problems with fine and gross motor skills, dis-
turbed proprioception, impaired kinesis, deficits in visual-motor coordination, dis-
turbances in the development of perception-motor integration. From the logope-
dic point of view, this type of dyspraxia causes problems with articulation, which 
is connected with limited mobility of the articulatory apparatus and difficulties in 
acquiring reading and writing skills. According to some authors, almost 50 per 
cent of the children have poor graphomotor skills, while 20 per cent have been di-
agnosed with dyslexia- or dysgraphia-type disorders (Mojs, Gajewska, Głowacka, 
Samborski 2007: 83). These disorders are also characterised by slowness, lack of 
flexibility in behaviour and a poor level of general activity.

The characteristic motor disorders encompass different types of paresis: 
hemiparesis, paresis of lower or upper limbs, and paresis of facial muscles. These 
may be temporary if they are connected with seizures (they may precede a sei-
zure or continue for some time after the seizure), or permanent if they result from 
organic damage to the brain. In the latter case, they require long, multi-specialist 
rehabilitation.

3.5 Language and communication disorders
Language and communication disorders are widespread among epileptic 

children, but their severity differs and is not comparable: the onset of epilepsy 
at various stages of speech development leads to different consequences for the 
child’s linguistic functioning. Research results indicate that 20 per cent of epilep-
tic children display language difficulties, “most commonly, problems with speech 
generation and comprehension, phonological processing and verbal fluency” (Ni-
eminen, Eriksson 2009: 378). Learning difficulties typical of epileptic children 
affect reading, writing, reading comprehension and mathematical skills.

Language and communication disorders, like the developmental disorders in 
all the above-described areas, may be divided into paroxysmal and permanent. 
Some focal seizures in which the epileptogenic focus is located near the speech 
centre involve speech disturbances. “These seizures fall into two groups. The so-
called dysphasic seizures consist in bioelectric charges spreading from the area 
of the cerebral cortex in which language centre is located and cause disturbances 
in speech production or comprehension. The other category refers to epileptic 
speech arrests caused by disturbances in bioelectric activity in the lower part of 
the central sulcus (the fissure of Rolando) or in the supplementary motor area. In 
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the latter case, the patient is unable to utter words but is capable of comprehen-
sion and inner speech” (Dowżenko 1980: 421). Permanent language disorders are 
caused by long-lasting disturbances in bioelectric brain activity, by brain damage 
or by the applied antiepileptic treatment.

Language disorders among school-age epileptic children vary, and, according 
to the logopedic typology of speech disorders, they belong both to the group of 
deficits connected with undeveloped language competence and to the category of 
articulation disorders; in many cases they are also connected with the loss of ac-
quired language and communication competence (Grabias 2001). Depending on 
the relationship between the time the disorders manifest themselves and the time 
of epilepsy onset, they can be divided into primary and secondary ones. Primary 
language disorders are caused by the same factors as epilepsy, namely disturbanc-
es in the functioning of the nervous system or damage to the nervous system. The 
second category includes disturbances in the development of language and com-
munication secondary to epilepsy and occurring due to factors connected with it. 

As is the case with psychomotor and emotional disorders, the severity and 
nature of the language disorders observed in epilepsy depend on the combination 
of many factors. However, what is of primary importance in the case of commu-
nication is the moment of the onset of seizures in relation to the degree to which 
communication skills have been acquired. Early onset epilepsy, which manifests 
itself in the first two years of life, i.e. during the prelingual stage, may lead to de-
lays in the acquisition of language competence or even to the child’s inability to 
acquire it. The child does not develop speech or develops it more slowly. The as-
sessment of intellectual development in an epileptic child must be conducted with 
utmost care as the pattern of disorders may be affected by both the current state of 
the brain’s functioning, which is disturbed by the morbid process, and by medica-
tion. Children with epilepsy whose onset occurred in the perilingual stage may 
not fully develop communication skills, which leads to aphasia-type speech 
underdevelopment (Panasiuk 2008). The underdeveloped perception skills in 
the functioning of analysers or phonemic hearing can cause speech disorders as 
well as difficulties in acquiring school skills, especially reading and writing. 

According to Halina Spionek, 10 to 15 per cent of the Polish population suf-
fer from dyslexia while according to Bogdanowicz the disorder affects 9 to 10 
percent of Poles. When studying the diversity of neuropsychological changes in 
people whose abnormal EEG records showed spike discharges in the central-tem-
poral area, the researchers diagnosed 30 per cent of the subjects with dyslexia 
(Wendorff, Wiśniewska 2006: 295). These authors assume that both focal epilepsy 
with discharges near the language centre and dyslexia are caused by genetic dis-
turbances in the development of the cerebral cortex. Additionally, children with 
epilepsy and acquired damage to CNS structures may experience difficulties con-
nected with the loss of reading and writing skills. Such difficulties are then diag-
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nosed as acquired alexia/dyslexia and agraphia/dysgraphia. 
The prolonged effect of pathogenic factors in children who have acquired 

language competence may lead to the arrest of cognitive development and oc-
casionally even to the loss of the acquired skills. In such cases, in connection 
with the regression of language functions, the children are diagnosed with child-
hood aphasia. Language disorders (quasi-aphasic) in epileptic children can take 
various forms. In some cases they are temporary speech disturbances with hemi-
paresis, which is evidence of focal seizures with the epileptic focus located in 
the language centre. Such disturbances may occur suddenly and disappear as the 
seizure ends. In other cases, language disorders may begin suddenly or gradually 
and take the aphasia-specific form of disturbances in perception or expression, or 
both, which are relatively long-lasting and independent of the dynamics of sei-
zures. A thorough analysis is necessary before an epileptic child can be diagnosed 
as suffering from aphasia. Epileptic children often display an atypical language 
organisation in the brain. “In epilepsy, while abnormal electrical activity, which 
may disrupt brain function, there may be reorganization of functional units over 
time so that cognitive ability is preserved” (Gross, Golby 2009: 162). The transfer 
of the speech centre depends on the patient’s age and is determined, primarily, by 
the neuroplasticity of the brain and its capacity for compensation1. 

Milder language disorders manifest themselves in limited lexical-semantic 
skills, i.e. poor vocabulary and a restricted set of concepts, and in verbal fluency 
disorders. Furthermore, they also frequently affect the syntax, with patients build-
ing short simple sentences, often grammatically inaccurate. From the logopedic 
point of view, all the disorders and difficulties connected with language and com-
munication skills are most evident in narrative. The observed irregularities include 
problems with the narrative structure, lack of coherence in the presented chain of 
events, tendency to digress and difficulties with the organisation of utterances, 
which, in turn, result in the utterances being inappropriate socially and/or morally.

In some other cases disturbances in linguistic competence and skills may 
gradually worsen in the course of the disorder, together with the deterioration of 
other cognitive functions. Eventually, the child loses the knowledge and skills 
they acquired. The temporal lobe is especially prone to bioelectric disturbances 
and also extremely sensitive to them.

Epileptic children tend to display additional articulation problems, especially 
dysarthria-type disorders and acquired stuttering, more frequently than the gen-
eral population. Research results indicate that seriously reduced fluency of speech 
is observed in 50 per cent of patients with drug-resistant epilepsy (Grabowska-
Grzyb 2005: 56). Such problems occur in patients with structural brain damage; 

1 Atypical organisation is more frequent in epileptic patients than in the general population, 
which supports the hypothesis that damage to the brain in epilepsy leads to language reorganisation.
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however, their temporary form is also observed during seizures and in the peri-
ictal period (preceding the seizure and continuing for some time after the seizure 
ends) as an increase in muscle tone and/or convulsions in the face, throat and 
larynx.

Epilepsy and its treatment disturb the functioning of the brain, and conse-
quently limit a person’s capacity for cognition. This influence is especially sig-
nificant in childhood, when individual skills are developed and perfected. A well-
planned early therapy enables epileptic children to compensate for the deficits, 
regain the lost skills and, as a result, participate fully in social life.  
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Suprasegmentals in dysarthric speech in cases 
of cerebral palsy. The research project
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SUMMARy

The article presents the research project “Suprasegmentals in Dysarthric Speech in Cases of 
Cerebral Palsy. Acoustic Analyses in Experimental Logopedic Studies on Polish-Speaking Children 
Aged 6 to 15 years”. The objective of these planned studies is to describe and compare the acoustic 
parameters of suprasegmentals in the speech of dysarthric children with CP – in the experimental 
group (30 persons) and in the control group (30 children in whom no speech disorders and CP have 
been diagnosed). The analysis of the suprasegmental level of the phonetic sequence will include 
intonation, word and sentence stress, rhythm of utterances, rate of speech, length of phrases, and 
respiratory, phonatory and articulatory synchronization, nasal resonance, and voice quality. Statisti-
cal analyses of the results of acoustic experiments will also enable an evaluation of the relationships 
holding between selected suprasegmental phenomena in dysarthric speech. Moreover, we are plan-
ning to conduct studies with the participation of speech therapists as competent raters, whose task 
will be to conduct an auditory evaluation of particular phenomena manifesting themselves at the su-
prasegmental level of utterances of children with CP-related dysarthria, as well as  an evaluation of 
the degree of intelligibility of their pronunciation. A comparison of the results of an acoustic analysis 
with the results of a perceptual analysis will make it possible to indicate the relationship between the 
individual suprasegmentals and between the realization of suprasegmentals and the intelligibility of 
CP-related dysarthric speech. 

Keywords: dysarthria, cerebral palsy, suprasegmentals, acoustic analysis, perceptual analysis

INTRODUCTION

Linguistic communication disorders understood as problems with commu-
nicating in one’s ethnic language in its primary (spoken) and secondary (written) 
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modes affect the majority of persons with cerebral palsy (CP),1 this being a sig-
nificant aspect of psychosocial problems associated with this syndrome. Dysar-
thria is one of more frequent speech disorders in CP: it is diagnosed in ca. 30% 
of patients (Obrębowski and Woźnica 1997; Mirecka and Gustaw 2005). Since 
the clinical picture of infantile cerebral palsy shows motor disorders as dominant, 
connected with the dysfunction of the central nervous system, I regard dysarthria, 
defined as performance disorders of the motor speech mechanism, as a speech im-
pediment specific to CP (Mirecka 2013a). Neurological impairments – the cause 
of dysarthria – are manifested in the dysfunctions in the respiratory, phonatory 
and articulatory apparatus that result in distortions of the phonic substance of  
utterances at the segmental and suprasegmental levels. Dysarthric disorders have 
a different range and intensity (in extreme cases they are manifested as an inability 
to produce speech sounds) and a large group of patients have to cope with a seri-
ous problem – limited intelligibility of their pronunciation that makes it difficult 
or impossible to impart information through the articulatory-auditory channel 
(Mirecka 2008; 2015).

The survey of English and Polish literature of the subject published in the 
recent thirty years indicates several main areas of research into CP-related dysar-
thria:

1. The most established and clinically preferred studies based on the proce-
dures of perceptual analysis of dysarthric speech; 

The diagnostician’s auditory and visual systems allow him to make observa-
tions in two aspects: vocal and motor ones, enabling the identification and dif-
ferentiation of symptoms, as well as the assessment of the intensity of vocal ab-
normalities produced by a patient (mainly at the phonic level of utterances), and 
of motor dysfunctions (especially the motor activities of the speech apparatus). In 
experimental studies, perceptual analysis is used first of all to determine the symp-
tomatology of dysarthria in CP (Love 2000) and to differentiate its clinical types 
(Moore et al. 1991). The established indicators essential for diagnosing dysarthria 
are used in techniques applied in examining dysarthric patients – rating scales 
(Bunton et al. 2007; Murdoch 1998). The methods of the perceptual analysis are 
classified as subjective (Keintz et al. 2007; Kent 1996) and – although the sub-
jectivity factor is minimized by the criteria defined in the scales – the evaluation 

1 The term cerebral palsy refers to the etiologically and clinically diverse syndrome of symp-
toms, in which, the symptoms of motor dysfunctions (permanent disorders in the development of 
movement and posture, they are attributed to non-progressive disturbances that occur in the develop-
ment of the brain of the fetus or infant) are often accompanied by disorders in communication and 
behavior, sensation, perception, cognition, epilepsy and secondary musculoskeletal problems; the 
most essential in the pathomechanism of this neurodevelopmental disorder are symptoms regarded 
as dominant ones: limb pareses indicating the central motor neuron injury, involuntary movements 
showing an injury to the subcortical nuclei, ataxic motor and balance disorders indicating the cer-
ebellum injury (Gajewska 2009; Kułak and Sobaniec 2006; Michałowicz 2001).
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of disorders depends to a certain extent on the diagnostician’s clinical experience. 
Examples of such studies conducted in Poland are those oriented towards finding 
relationships between dysarthric speech disorders and the clinical picture of CP  
(Sobaniec et al. 2008) and those studying the intelligibility of utterances in CP 
(Mirecka 2010/2011; 2013a).

2. Examinations using instrumental methods to assess the condition of the 
speech organs and their functioning, such as computer tomography (CT), mag-
netic resonance (MRI), electromyography (EMG), electroglottography (EGG), 
ultrasonography (USG), laryngophotokimography, videofluoroscopy, pneumog-
raphy, etc.; 

Such objective examinations inter alia enable establishing correlations 
between the symptomatology of dysarthric speech and pathophysiological 
indicators, e.g. the EMG examination of muscles of the articulatory apparatus 
is conducted to verify theories concerning the pathophysiology of dysarthria in 
CP cases (Neilson and O’Dwyer 1981), examination of relationships between the 
range of morphological changes reveal in CT and MRI, and the degree of motor 
dysfunctions and the intensity of dysarthric difficulties in CP children  (Otapowicz 
et al. 2007), or examination of movements of the speech organs (kinematics) in 
the  contexts of articulatory dysarthric difficulties (Chen et al. 2010). 

3. Examinations based on the analysis of the acoustic aspects of speech, con-
ducted first of all to assist medical diagnosis and support rehabilitation;

The analysis of acoustic parameters (formant frequency distribution, nasal-
ity coefficient, changes in amplitude, etc.) allows one to determine the degree 
of pathological changes, or their impact on utterance intelligibility (Kent et al. 
1999), e.g. in studying relationships between vowel contrasts and intelligibility 
of dysarthric speech in CP cases (Kim et al. 2011), in assessing the efficacy of 
therapeutic methods  (Marchant et al. 2008), as well as comparison of normative 
and disturbed emotional prosody (Waryszak 2013).    

4. Application studies oriented toward analyzing the influence of various 
therapeutic measures;

Examples include the examination of the influence of the art therapy 
(Pąchalska et al. 2001) and gesture support (Hustad and Lee 2008) on the level 
of intelligibility of utterances by dysarthric patients, studies on the role of early 
treatment, based on multi-specialist diagnosis, in faster improvement of speech, in 
preventing negative psychological effects, and in better social adjustment (Nawal 
et al. 2008).

5. Examination of different aspects of communication of persons with dysar-
thria in the course of CP;

Examples include the examination of relationships between cognitive, prag-
matic and motor aspects of utterances by persons with dysarthric disorders (Falk-
man et al. 2005; Pirila et al. 2007; Sigurdardottir and Vik 2011; Svraka 2008),  
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and also of linguistic competencies (in the oral and written subcodes of language) 
in children diagnosed with dysarthria in the course of CP (Michalik 2012; Dahl-
gren Sandberg 2006).

To transfer into the Polish context the results of examinations whose subject 
are utterances in a foreign language is possible only to some extent; they have to 
be complemented with the data resulting from the analysis of  utterances by per-
sons who use Polish or try to learn it: this applies in a special way to speech dis-
orders in children. This transfer in the direction of Polish constitutes not an easy 
task difficult because the comparatively great complexity of Polish consonantal 
phonology understood syntagmatically (e.g. long consonantal clusters) or para-
digmatically as a complex place-of-articulation contrast makes all comparisons 
with other languages very difficult. Thus even a simple pronunciation test can 
constitute a much more difficult challenge for a Polish child than for a child whose 
native language is phonologically simpler. 

THE SCIENTIFIC GOAL OF THE PROJECT

The scientific goal of the project “Suprasegmentals in dysarthric speech in 
cases of cerebral palsy. Acoustic analyses in experimental logopedic studies on 
polish-speaking children aged 6 to 15 years” is to widen the existing knowledge 
about the suprasegmental features in the speech of dysarthric Polish-speaking 
patients with CP. As part of the project, experimental logopedic investigations 
will be conducted, whose results will enable finding out acoustic parameters of 
suprasegmental phenomena in dysarthric speech in CP cases. The analysis of the 
suprasegmental level of the phonetic sequence will include intonation, word and 
sentence stress, rhythm of utterances, rate of speech, length of phrases, and re-
spiratory, phonatory and articulatory synchronization, nasal resonance, and voice 
quality. The objective of these planned studies is to describe and compare su-
prasegmentals in the speech of children aged 6–15 – in the group of dysarthric 
children in CP and in the group of children in whom no speech disorders and CP 
have been diagnosed. Statistical analyses of the results of acoustic experiments 
will also enable an evaluation of the relationships holding between selected supra-
segmental phenomena in dysarthric speech. Moreover, we are planning to conduct 
studies with the participation of speech therapists as competent raters, whose task 
will be to conduct an auditory evaluation of particular phenomena manifesting 
themselves at the suprasegmental level of utterances of children with CP-related 
dysarthria, as well as  an evaluation of the degree of intelligibility of their pro-
nunciation. A comparison of the results of an acoustic analysis with the results of 
a perceptual analysis will make it possible to define the predictors determining 
the level of utterance intelligibility in dysarthric children with CP (cf. De Bodt  
et al. 2002).
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The concept of the studies arose from a methodological reflection in the 
course of analyzing the present author’s own research conducted from 2010 to 
2012 as part of the post-doctoral research project “Segmental and suprasegmental 
specificity of the phonic sequence and intelligibility of utterances in dysarthric 
cases in infantile cerebral palsy” (38th research project contest of the Ministry 
of Science and Higher Education, project no. NN 106 268538), carried out at 
the Department of Logopedics and Applied Linguistics, Maria Curie-Skłodowska 
University, Lublin (Mirecka 2013a). One of the research objectives of the project 
involved analysis of the phonic sequence at the suprasegmental level, thereby 
enabling detection of disturbances in the prosodic organization; the evaluation of 
phenomena manifesting at the suprasegmental level was qualitative and quantita-
tive (on the five-degree scale determining the level of intensity of abnormalities). 
The empirical material prepared at that time in accordance with the perceptual 
(auditory and visual) analysis procedure (audiovisual recordings of utterances of 
children with CP-related dysarthria) would be acoustically analyzed in the future. 

RESEARCH PLAN

This project becomes an attempt at fulfilling the plan that arose 3 years ago 
– it is planned to make use of archive utterances recordings of children with CP-
related dysarthria, who were diagnosed by the author in the studies that were 
a part of the post-doctoral research project. Language material intended to acous-
tic analyses will be chosen from previously collected audiovisual recordings (the 
language material are 20 words and 9 sentences repeated by the children after 
the researcher, from tests contained in the Dysarthria Scale. Children’s Version 
(Mirecka and Gustaw 2006) – the main diagnostic technique of the post-doctoral 
research project). The type of the language material subjected to analysis (consti-
tuted by words and sentences) and the type of the task the speaker is to perform 
(a repetition of language material first pronounced by the researcher), is widely 
used in numerous experimental studies (cf. Kim et al. 2011). The decision to select 
the linguistic material to be analyzed (it consists of words and sentences) and the 
type of the speaker’s task (which consists in repeating what the researcher says) is 
influenced by the following factors:

a) The necessity of collecting the empirical material of both (experimental 
and control) groups, comparable in terms of language and the type of task; 

The character of disorders in intellectually disabled children in ICP exerts an 
impact on their linguistic functioning (problems with competence and linguistic 
skills) – their spontaneous utterances are usually limited, both in terms of length 
(prevalence of one-word utterances) and type (they are declarative utterances). 

b) The necessity of proper identification of the linguistic material (decoding 
of utterances);
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In the case of a significant intensity of dysarthric disorders, decoding a spon-
taneous utterance may be impossible, which makes it difficult -or even impos-
sible- to interpret acoustic analysis (e.g. regarding realizations of sentence stress, 
intonation, or text phrasing). In the case of realization disorders (dysarthria is 
a disorder at the executive level of the motor speech mechanism) the use of word/
sentence repetition tests provides an opportunity to assess the capability of using 
the speech apparatus, which certainly does not mean that the results obtained in 
the studies so constructed can be fully extrapolated to spontaneous speech. The 
planned language material has been regarded as sufficient for the purposes of 
experimental comparative studies of the suprasegmental aspect of performance 
efficiency.

Work plan:
1. Definition of the groups of the studied children aged 6–15.
Experimental group: 30 children with CP-related dysarthria; the experimental 

group divided into two 15-child subgroups: intellectually normal children (av-
erage and below-average intelligence) and mentally retarded children (mild and 
moderate retardation); Control group: 30 children without CP and speech disor-
ders, intellectually normal.

2. Preparation of the empirical material of the  experimental group for analy-
sis (choice of the linguistic material from archive recordings of children with CP-
related dysarthria).

3. Logopedic and psychological assessment of children from the control 
group (field studies in educational institutions).

4. Collecting the empirical material of the control group – repeating words 
and sentences from the Dysarthria Scale  by the children – digital audiovisual 
recordings (field studies).

5. Acoustic analysis of phenomena manifesting themselves at the supraseg-
mental level of utterances in the collected language material (the language mate-
rial are twenty words and nine sentences repeated by the children after the re-
searcher, from tests contained in the Dysarthria Scale).

Polish words 
monosyllabic: pies, dom, stół 
disyllabic: lampka, wąsy, bałwan, noże, zima, dziadzio, małpka, ogień 
trisyllabic: zabawki, gazeta, widelec, mamusia, kapelusz
quadrasyllbic: filiżanka, telewizor, helikopter
Polish sentences
Dziewczynki i chłopcy to dzieci.
Jabłuszka i banany są bardzo smaczne.
Pan Hilary zgubił swoje okulary.
Drzwi są zamknięte.
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Czy możesz zamknąć te drzwi?
Zamknij te drzwi!
Dzisiaj idę na spacer.
Dzisiaj idę na spacer.
Dzisiaj idę na spacer.
In the analysis of the language material  of the experimental groups special at-

tention will be focused on disorders of suprasegmental level typical of dysarthric 
speech (Mirecka 2013b) – here given in brackets:

• intonation (monotonous, unstable intonation);
• sentence stress  (reduced stress);
• rhythm of utterances  (weakening/ suppression of consonance isochronism, 

incorrect word stress, vowel prolongation, “chanting”, “staccato” – lack of flu-
ency in articulation transitions, stronger sounding of some phones);

• rate of speech: duration of particular segments of the phonic sequence – 
speech sounds and acoustic pauses, number of respiratory pauses (too slow, un-
stable rate);

• phrase length: duration and number of syllables within a phrase (too short 
phrases);

• respiratory-phonatory-articulatory synchronization (speech on residual air 
and on inhalation);

• nasal resonance  (hypernasality, unstable resonances);
• voice quality  (hoarse, weakened voicing, intermittent phonation, loss of 

voice);
• voice volume (too soft voice, unstable in volume);
• voice pitch (unstable, unintentionally variable pitch, too high/too low voice);
• vocal attack (hard/breathy).
The graphs of the following relationships between:
• amplitude of the signal acoustic pressure and time = oscillogram: A(t)
• frequency and time (+ amplitude) = spectrogram: F(t); A
• pitch and time = intonogram: F0 (t)
• sound intensity level and time: I(t)
The analysis of particular variables of acoustic contours: speech signal inten-

sity, frequency and time will enable indicating acoustic parameters of supraseg-
mentals, which are subjected to the assessment (Demenko 1999; Dukiewicz and 
Sawicka 1995).

6. Examinations with the participation of 30 speech therapists as competent 
raters:  the auditory assessment of particular phenomena manifesting at the  su-
prasegmental level of  utterances of  children with CP-related dysarthria, and the  
assessment of the degree of intelligibility of their pronunciation. The sentences 
repeated by children (mentioned in point 5) are the language material which is 
auditorily assessed.  
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7. Statistical analysis of the data – results of acoustic analyses and assess-
ments given by competent raters.

8. Interpretation of the data.

RESEARCH METHODOLOGy

The plans of solving the posed problem involve carrying out empirical ex-
aminations using linguistic, especially in the fields of acoustic phonetics and pho-
nology, speech-therapy, audiological, psychological, and engineering competen-
cies (technical physics, medical specialty) as well as those in biocybernetics and 
speech acoustics represented by persons to be employed on the project. 

The methodology of the acoustic examination was created and consulted by 
experts from the Maria Curie-Skłodowska University (UMCS) in Lublin: Prof. 
Wiesława Kuniszyk-Jóźkowiak (the UMCS Faculty of Mathematics, Physics and 
Computer Sciences, Division of Biocybernetics), Wiktor Gonet, PhD (the UMCS 
Faculty of Humanities, Institute of English Studies, Division of Phonetics and 
Phonology) and Małgorzata Waryszak, MA (the UMCS Faculty of Humanities, 
doctoral studies).

The methodology of statistical surveys was created by Beata Daniluk, PhD 
(the UMCS Faculty of Education and Psychology, Institute of Psychology, Divi-
sion of Clinical Psychology and Neuropsychology).

The experimental method:
Two groups of children aged 6–15 will participate in the experimental exami-

nations: they were qualified for the examinations based on the established selec-
tion procedure: the criterion group will comprise dysarthric children with CP (30 
persons), half of whom will be characterized by intellectual disability (children 
with a mild degree of mental retardation, and children with a moderate degree); 
for the control group (30 persons), children of the same age and sex and without 
CP, dysarthria and mental retardation (intellectually normal children). Moreover, 
we are planning to conduct studies with the participation of speech therapists as 
competent raters (30 persons), whose task will be to conduct an auditory evalua-
tion of particular phenomena manifesting themselves at the suprasegmental level 
of utterances of children with CP-related dysarthria, as well as  an evaluation of 
the degree of intelligibility of their pronunciation.

The method of logopedic diagnosis: 
Logopedic diagnosing language and communication skills; the main tech-

nique used in investigations will be Dysarthria Scale. Children’s Version (Mirecka 
and Gustaw 2006). The Dysarthria Scale consists of 70 tasks in nine consecutive 
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spheres, whose arrangement is based on transition from more complex acts and 
functions to simpler ones:

I. Self-Assessment
Sphere I pertains to such aspects as intelligibility of the patient’s own utter-

ances, his fatigability during speech, respiration problems and vocal difficulties, 
which we get to know from the perspective of the subject tested.

II. Intelligibility
Sphere II assesses the intelligibility of words (62) and sentences (9) which 

the patient repeats after the testing person, and intelligibility of the patient’s free 
utterances.

III.  Articulation
Tasks in Sphere III serve to identify difficulties in the pronunciation of vow-

els, consonants and consonant clusters in words repeated by the subject, and pos-
sible problems with realization of the phonetic structure of polysyllabic words. 
Phonetic abnormalities at the segmental level are also recorded in tests consisting 
in repetition of sentences and in the patient’s free utterances.

IV. Resonance
Sphere IV covers abnormalities in nasal resonance in words and sentences 

repeated by the patient and in his free utterances.
V. Prosody
In the tasks of Sphere V we assess the ability to imitate intonation in sentenc-

es and intonation in free utterances, the ability to imitate various stress patterns, 
realization of the rhythmic aspects of speech and the ability to maintain the appro-
priate rate of speech in repeated sentences and in free utterances. We also assess 
the ability to accelerate and slow down the speech rate and length of phrases in 
sentences and free utterances as well as synchronization of respiration, phonation 
and articulation.

VI. Phonation
Sphere VI comprises tasks that test vocal attack, maximum phonation time, 

voice volume during speech, the ability to raise and lower voice volume, voice 
pitch and the ability to raise and lower it, and the quality of voice.

VII. Respiration
Sphere VII defines the type and rhythm of respiration at rest and during 

speech; it also assesses the length of exhalation phase.
VIII. Alternating movements
Sphere VIII permits assessment of diadochokinesis in the articulatory ap-

paratus. Tests of alternating movements cover lip and tongue movements at the 
horizontal and vertical levels performed as motor exercises and as movements 
during articulation of contrasting sounds and syllables in respect of pronun- 
ciation.
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IX. Functional condition of musculature of the articulatory apparatus
Sphere IX tasks provide information about the work of muscles of the lips, 

tongue, soft palate and throat, the level of lip and tongue tone, and symmetry of 
facial muscles; we also note the occurrence of involuntary movements.

Tasks are graded on the 5-point scale (0 to 4): 0 – absence of disorders, 1 – 
slight degree of disorder, 2 – moderate degree of disorder, 3 – significant degree 
of disorder, 4 – profound degree of disorder. Apart from the grade point assess-
ment, the testing person also gives descriptive information concerning the way of 
performance of particular tests by the subject.

The method of psychological diagnosis: 
Measuring the level of general intelligence in the control group (The Raven’s 

Standard Progressive Matrices). The information about the level of intellectual 
development of the children  from the experimental group was contained in the 
psychological documentation which was shared with the author by the authorities 
of the establishments where the examination was conducted from 2010 to 2012 in 
the post-doctoral research project (Mirecka 2013a).

The methodology of speech acoustics:
The following computer programs will be used to carry out acoustic analyses: 

Adobe Audition, Praat, WaveSurfer and WaveBlaster (WaveBlaster – software de-
veloped by Dr. Ireneusz Codello of Maria Curie-Skłodowska University for au-
tomatic detection of speech disfluencies.  It produces oscillograms, spectrograms 
and scalograms with the use of the Fast Fourier Transform, the wavelet transform 
and  Kohonen neural networks, which enables it to reduce noise. The software can 
be used to control the correctness of speech signal segmentation). 

The language material are twenty words and nine sentences repeated by the 
children after the researcher.

Suprasegmental phenomena (with the parameters analyzed):
1. Intonation –  research in this point aims at defining the quality of intonation 

and possible finding of the presence of monotonous or unstable intonation. The 
study will be based upon studying the frequency of F0  (fundamental frequency, 
laryngeal tone), specifically its frequency at peaks of the accented syllables rela-
tive to the mean values for phrases.

2. Sentence stress – the study aims at the assessment of the placement of the 
sentence stress in accordance with the sentence’s logic. It will be studied by:

 2.1.  an F0 reading and observing its shape, as well as reading its values at 
syllable peaks; 

 2.2.  studying the relative changes in sound intensity (reading it at peaks of 
accented syllables and at the neighbouring syllables; comparison of 
their values;

URSzULA MIRECKA



107

 2.3.  duration study: comparison of the duration of accented syllables rela-
tive to the other syllables within the phrase.

3. Utterance rhythm - encompasses the study of five suprasegmentals vectors 
that make up the rhythm of an utterance:

 3.1.  Correct vs. incorrect word stress studied by reading F0 course and 
value and comparing the relative intensity and syllable duration; 

 3.2.  Weakening/elimination of isochrony studied by measuring the dura-
tion of stress groups;

 3.3.  Prolonging sounds – studied by measurement of duration of the pro-
longed speech sounds;

 3.4.  Chanting – studied by marking and measuring inter-syllable pause du-
rations;

 3.5.  Staccato – studied by measuring the durations of speech sounds and 
pauses (if they exist between them). 

4. Speech pace – the study will aim at identifying too slow or unstable speech 
pace. Studied by taking measurements of the durations of the successive segments 
of the phonetic sequence of speech sounds and acoustic pauses. Defining the num-
ber of breath pauses.

5. Phrase duration and syllable number within phrases – studied by count-
ing syllables within a phrase on the basis of a segmented acoustic speech signal; 
measuring phrase duration.

6. Breath – phonation and articulatory synchronization – assessed on the basis 
of the presence of ingressive speech or speaking with last reserves of air. Studied 
by observing the occurrence of voiced and voiceless sounds on the basis of F0 and 
voice bar presence. Evaluation of synchronisation will also be done by resorting 
to video recordings.

7. Nasal resonance – disturbances in nasal resonance, that are most often re-
vealed as hypernasalization of unstable resonance, will be evaluated on the basis 
of vowel formant analysis.

8. Voice quality:
 8.1.  Hoarse voice – its presence will be determined by observing the oscil-

lographic and spectrographic images, as well as determining the value 
of jitter that describes the variability in the periodicity of the acoustic 
speech signal; 

 8.2. Voicing weakening– understood as VOT and VIC variability;
 8.3.  Voice breaks – studying the presence vs. absence of quasi-periodic 

vibrations in the oscillogram and of voice bars in the spectrogram;
 8.4. Aphonia – as above;
 8.5.  Incorrect voice intensity: instability of voice intensity – studied by 

measuring the values of the relative intensity and shimmer, with the 
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aid of z viewing video recordings that allow to observe the occurrence 
of voiceless articulation and changing distance between the micro-
phone and the person being recorded;

 8.6.  Pitch abnormalities (unstable unintentional excessive pitch variability, 
too high/low voice – studied by analyzing the shape of the F0 curve 
and measuring F0 in the successive syllables; comparing the local 
readings with the mean;

 8.7.  Abnormal voice attack – hard attack vs. soft attack- studied on oscil-
lographic and spectrographic visualizations.

The methodology of auditory analysis:
Competent raters (30 persons – speech therapists) will conduct auditory eval-

uation of the suprasegmental phenomena and the level of utterance intelligibility 
in dysarthric children with CP (the assessment on the five-degree scale determin-
ing the level of intensity of abnormalities: 0 – absence of disorders, 1 – slight  
degree of disorder, 2 – moderate degree of disorder, 3 – significant degree of dis-
order, 4 – profound degree of disorder). The language material are nine sentences 
repeated by the children after the researcher, from tests contained in the Dysar-
thria Scale.

The statistic methods:
Descriptive statistics (the mean, the measure of dispersion), analysis of vari-

ance, correlation analyses, regression models; statistical package SPSS 22 for 
Windows will be used to conduct these analyses. 

The use of descriptive statistics (the mean, the measure of dispersion) at the 
first stage of analysis of results will enable a detailed description of supraseg-
mental phenomena in the two groups of children.  Analysis of variance will make 
it possible to compare the acoustic parameters of the children’s utterances, and 
to determine the characteristic features of the subjects in the individual groups, 
taking the level of intellectual capacity into consideration. To determine to what 
extent the acoustic characteristics of the children’s speech can be accounted for 
by their neurological condition (presence/absence of CP and dysarthria) will be 
possible based on the measures of effect sizes (Cohen’s coefficient and omega-
squared coefficient). For comparisons between the two independent groups the  
t test and the Mann–Whitney U test will be used, depending on the distribution of 
variables. 

At the second stage, correlation analyses will be carried out to assess relation-
ships between selected phenomena of dysarthric speech (Pearson’s r or Spear-
man’s r). 

The last stage will use regression models (inter alia multiple regression and 
logistic regression models), which will make it possible to establish predictors 
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determining the level of intelligibility of verbal utterances by CP children, and to 
assess the risk of occurrence of pathological phenomena.

SIGNIFICANCE OF THE PROJECT

The present project entails conducting primary research on Polish linguistic 
material: the studies concerned with the acoustic parameters of suprasegmental 
phenomena in dysarthric speech in CP (suprasegmentals in the utterances by Pol-
ish-speaking patients diagnosed with dysarthria in the course of CP). The planned 
studies are experimental, they enable intergroup comparisons: suprasegmentals 
in the speech of children aged 6–15 in the group of subjects with CP-related dys-
arthria and in the group of subjects in whom speech disorders and CP were not 
found. The planned research procedure should also provide information on the 
acoustic aspect of relationships between phenomena at the suprasegmental level 
and intelligibility of dysarthric speech. The foregoing problems have not yet been 
the subject of research using the Polish linguistic material, this fact justifying the 
investigation of the research problem.

The original contribution of the project will be to develop, based on the con-
ducted studies, the list of acoustic parameters that characterize disorders of the 
phonic sequence at the suprasegmental level in cases of CP-related dysarthria, and 
to indicate the degree of their impact on the level of intelligibility of utterances 
by dysarthric persons (it is essential to include in speech-therapy diagnosis the 
evaluation of utterance intelligibility because of its communication aspect). These 
data can be used in comparative studies on speech disorders, in particular those 
neurologically related.

The investigation of the research problem means, the applicant assumes, 
progress in the methodology of speech therapy research conducted in Poland: it 
can therefore contribute to the development of Polish linguistics, in particular, 
acoustic phonetics and phonology, and neurologopedics.
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Neuroanatomical causes of stuttering

toMasz woźniak

SUMMARy

The article discusses the results of the research team of American researchers from the Uni-
versity of Michigan: Soo-Eun Chang, David C. zhu, Ai Leen Choo and Mike Anstatt (2013, 2015), 
which were published in the prestigious journal Brain. Studies were carried out in connection with 
the exploration of structural and functional differences in the brains of people who stutter, compared 
with people who speak fluently. The results provide evidence of multiple changes in the connections 
of the brain as the cause of stuttering. The discussion verified the existing theories of the origin of 
stuttering in comparison with the presented research and indicated the prospects of further investiga-
tions, concerning both theory and practice.

Keywords: stuttering, neuroimaging, auditory-motor integration, fluency of speech

INTRODUCTION

The studies by the U.S. University of Michigan team of researchers: Soo-Eun 
Chang, David C. zhu, Ai Leen Choo and Mike Anstatt (2013, 2015) that were 
published in the prestigious Brain journal may be of fundamental importance 
for understanding the causes of stuttering. The investigations were carried out 
in connection with a search for structural and functional differences in the brains 
of stutterers in comparison with fluent speakers (nonstutterers). This direction of 
research, made possible owing to advanced neuroimaging techniques, began in 
the 1990s (Fox et al. 1996) and brought in the early twenty-first century signifi-
cant discoveries in the studies by Martin Sommer and et al.  (2002) on disorders 
of connections within the grey matter in the speech area of the left hemisphere 
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in developmental (stuttering onset in childhood) stutterers (see also Woźniak  
2002, 2015). 

The abovementioned and many other research results pointed to subtle func-
tional and structural differences in the cortical areas supporting the auditory-
motor integration of processes of utterance production, and to differences in the 
involvement of ganglia in the basal-ganglia thalamocortical loop in stutterers and 
nonstutterers. The observations interpreted with reference to the treatment of stut-
ters enabled explanation of some interesting phenomena associated with stutter-
ing, such as, for example, improvement  of speech fluency in the cases of auditory 
masking (jamming with white noise), manipulation with auditory feedback (echo 
correction), the use of external auditory stimulation (metronome). A significant 
limitation to the generalization of conclusions formulated based on the investiga-
tions was the fact that it focused on studying adult stutterers whereas the onset 
of stuttering can be sought already at two- to four-year-old children. In adults, 
there may have already developed compensatory strategies and changes caused 
by neuroplasticity as a consequence of years of coping with stuttering.  Most 
of the studies showed deficits in the connections of basal ganglia with supple-
mentary and primary motor cortex as well as disorders of connections within the 
auditory-motor network covering Broca’s center (particularly the Brodmann area 
44), the adjacent inferior frontal gyrus, and superior frontal gyrus. The studies 
also indicated the heightened activity and volume of structures in the areas of the 
right hemisphere, which may be a secondary effect of compensation. The only 
way to decide whether we are dealing with primary changes or a consequence of 
other phenomena was to examine the subjects closer to the moment of occurrence 
of stuttering, i.e. children.  Only such investigations were able to show whether 
disorders in cortical and subcortical connections could be the internal cause of the 
pathophysiology of stuttering (Chang, zhu 2013).

Along with functional and structural disorders of connections in the left 
hemisphere, the previous theories of the evidence-based origin of stuttering also 
named: 

a) Disorders of the temporal aspect of utterance perception (Szeląg 1999)
b) Disorders in the lateralization of auditory control of utterances (Kurkow- 

ski 2013).
It can be assumed that the foregoing theories are not only true but also inter-

related, to the effect that they indicate different disorders in the functioning of 
the brain contributing to the rise of speech disfluency. All the above-mentioned 
phenomena may be somehow dependent on the common neuroanatomical basis.1 

1 For a broader discussion of the presented theories of the origin of stuttering, see the article 
by Tomasz Woźniak, Diagnoza i terapia osób z zaawansowanym jąkaniem, [in:] S. Grabias, J. Pa-
nasiuk, T. Woźniak (eds.), Logopedia. Standardy postępowania logopedycznego, Wydawnictwo 
UMCS, Lublin 2015, pp. 797–835.
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However, to provide an answer about the causes of stuttering certainly re-
quires answering many additional questions, for example: why does stuttering 
start in early childhood in some people and in others later – at the beginning 
of school or during adolescence? What about post-traumatic stuttering in adults. 
What is the contribution of emotions to the origin of the phenomenon? Why do 
stutterers sometimes speak fluently? Why do some persons have spectacular suc-
cesses in overcoming their disorder while others fail despite many therapies? The 
answers to the foregoing questions can be provided only by reliable basic research 
based on neuroimaging or other objective methods of observing physiological 
processes underlying the functions associated with speech or hearing, otherwise 
we will still continue to multiply speculations. 

When deciding to conduct this kind of investigations, the authors of the pub-
lications discussed in this paper formulated two preliminary hypotheses, which 
were verified in the next publications: 

1. Stuttering children may, in comparison with their non-stuttering peers, 
show weaker functional and structural connectivity both in neural networks of the 
auditory-motor areas and in the connections of basal ganglia with thalamocortical 
areas, first of all in the left hemisphere of the brain (Chang, zhu 2013).

2. In stuttering children there may occur a difference in the organization of 
the white matter in the brain, particularly in the above-named areas, but also in 
other cerebral regions (the right hemisphere, corpus callosum), which is caused by 
subtle differences in the development of the white matter between three and ten 
years of age (Chang, zhu, Choo, Anstatt 2015).

The studies in 2013 and 2015 were carried out using the methods of func-
tional magnetic resonance imaging (fMRI) and diffusion tensor imaging (DTI) 
– tractography, utilizing fractional anisotropy (FA). The employed methods allow 
functional and structural assessment of cortical and subcortical structures, both of 
the grey and white matter. For example, FA measures the directions of water diffu-
sion as an indicator of the organization of the white matter. This enables determi-
nation of, for example, the degree of myelination, the cohesiveness of the courses 
of axon bundles in contrast to their chaotic tangling, as well as the integrity of the 
cell membrane of axons. This method is assisted with computer programs using 
spatial statistics. The investigations were carried out with a strict observance of 
meticulous experimental procedures, paying attention not only to technical and 
statistical requirements but also to procedures, which took into account for ex-
ample the earlier acquaintance of the subjects with the conditions under which the 
tests were carried out.  

The study groups were stuttering children (SC) and non-stuttering ones 
(NSC), aged between three to ten years (respectively: 27 SC/29 NSC in the 2013 
study and 47 SC/42 NSC in the 2015 study), selected on the basis of standardized 
tests for the assessment of language utterances. In the case of SC the degree of 
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disfluency was defined as moderate. The children were right-handed, monolin-
gual (English-speaking), without developmental disorders, at comparable age and 
with the comparable economic status, without any additional speech disorders. 
Attempts to maintain a gender balance were also made, but it was not entirely 
achieved, particularly in the group of the stuttering children, where there was  
a majority of boys, for example in the 2015 study there were 28 stuttering boys 
and 19 girls. The average time of stuttering in the studied children in both studies 
was about three years. 

RESEARCH RESULTS

In the 2013 study significant differences were found between stuttering chil-
dren (SC) and non-stuttering children (NSC) with regard to functional and struc-
tural connections in the brain. 

The results formulated based on the data from functional magnetic resonance  
(fMRI) allow a conclusion that in SC there is weaker structural and functional  
connectivity in neural networks of the left cerebral hemisphere that make up the 
connections of the basal ganglia with the thalamocortical circuit, including con-
nections with the left putamen and the supplementary motor area. Interestingly, 
SC had more connections with the putamen in the right hemisphere.  This region 
is connected by descending motor and sensory pathways and it itself sends as-
cending pathways to the premotor cortex and supplementary motor areas. Func-
tional studies also show deficits in SC as compared with NSC in the left basal 
dorsal putamen, in the left cerebellar hemisphere, the left insula, and in the right 
superior temporal gyrus. 

The tractography (DTI) data demonstrate that NSC have a larger number of 
connections between the left putamen and the left middle frontal gyrus, the left 
middle temporal gyrus and the left insula.  Furthermore, stronger connections are 
observable in the white matter associated with the supplementary motor areas, 
parietal lobes (on both sides), the left gyrus of the cingulated cortex (the region 
in the medial part of the brain, above the corpus callosum, which is of significant 
importance in planning and controlling behaviors), and with the left putamen.  

In contrast, SC show the weakening of functional and structural connections 
within the network in the auditory-motor area of the left hemisphere, especially 
the connections of Brodmann area 44 (Broca’s center) with the superior temporal 
gyrus (Wernicke’s area). Interestingly enough, smaller differences are found in 
girls whereas stuttering boys exhibit a distinct functional decrease in connections 
as compared with nonstuttering boys. 

Moreover, in NSC larger structural connections are reported between the left 
posterior region of the frontal gyrus and the left superior frontal gyrus.  NSC 
showed greater connectivity of these areas with the putamen. 
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The presented results explicitly show the stuttering children’s functional 
weakening of connections between the principal cerebral areas within the basal 
ganglia loop, in their connections with the thalamus, the supplementary motor 
area, and with the putamen. These areas are essential in explaining the potential 
pathophysiology of stuttering because they support the timing of self-initiated mo-
tor sequences, they are responsible for the complex motor control, including the 
inhibition of involuntary movements. They are also responsible for sensorimotor 
learning (apart from other functions). The putamen and the supplementary motor 
area may interact with the cortical auditory-motor system which is fundamental to 
the production of speech. 

Among the studied children only the stuttering boys exhibit weaker function-
al connections between the internal premotor areas (pars opercularis) and superior 
temporal lobes in both hemispheres. This observation can be additionally inter-
preted with regard to the difference in the brain structure depending on gender, 
and also with regard to the more frequent occurrence of stuttering in boys and the 
more frequent recovery from stuttering in girls in the course of individual devel-
opment. It is a fact that more girls grow out of stuttering.

Functional disorders in SC are confirmed in structural disorders of the white 
matter, which is manifest in the significantly lower number of connections. This 
applies mainly to connections of the cortical auditory and motor areas with the 
putamen in the left brain hemisphere. 

These results are solid proof that there are the earlier assumed differences 
in brain connectivity, the differences that are of fundamental importance for the 
emergence of stuttering in children, from the moment when disfluency symptoms 
were observed. To sum up, it should be said that in stuttering children the neural 
networks, which support the timing of begun motor activities/sequences, are af-
fected and function at a lower level. 

One more conclusion that stems from the studies in question is that SC have 
weaker connectivity within the network of basal ganglia with the thalamocortical 
areas. The thalamus and the supplementary motor area are part of the network 
which also includes the primary motor cortex and the superior temporal gyrus. 
The functions of this network also assist the self-initiated motor sequences. But 
the networks are more active in the case of such sequences rather than in the case 
of externally triggered sequences (stimulated, imitated). This may explain some 
well-known stuttering-related phenomena, for example the fact that stuttering 
mainly occurs during spontaneously formulated utterances while the utterance of 
a person can be entirely fluent when it is formulated in synchrony with an external 
situation: rhythmization or metronome pacing. 

The studies by A. Toyomura et al. of 2011 referred to by the above-cited 
authors showed that the cerebral activity of stuttering adults assessed using fMRI 
changes depending on whether they speak solo or in chorus, or to the external 
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rhythm. While speaking solo, the stuttering persons had lower activity in the mo-
tor regions as compared with the nonstutterers. This activity increased with the 
used methods of inducing fluency (i.e. speaking in chorus and rhythmically), es-
pecially while speaking to metronome beats. The activity of the auditory cortex 
became significantly heightened at the time. The observed differences concerned 
the left brain hemisphere. 

Fluency induced by through externally guided patterns may be interpreted in 
stuttering like the effect of utterance improvement in patients with Parkinson’s, 
in whom the external pacing signals allow them to initiate correct articulatory 
movements: cortical-cerebellar connections are utilized as compensatory in order 
to overcome deficits in the operation of the basal ganglia thalamocortical network. 
In stutterers the lateral premotor cortical-cerebellar network allows them to com-
pensate for the weaker striatal-cortical system of connections (stutterers exhibit 
hyperactivity of lateral premotor regions). The heightened cerebellar activity cor-
relates with increased speech fluency in stutterers. With time this hyperactivity 
becomes normalized with therapy but not entirely. In the course of inducing flu-
ency by means of such methods as rhythmized utterances, or choral speech, the 
connections in the premotor cortex may possibly allow the stutterer to overcome 
difficulties caused by defects in the network based on connections between basal 
ganglia with the thalamus and cortex, and to introduce the needed timing for fluent 
speech. This happens owing to the use external sensory (auditory) cues. This may 
be why, despite the defects presented by the foregoing study, the “tricks” used in 
therapy methods can result in speech fluency. 

The scholars in question also refer to the research results that show that in 
many patients with neurogeneric stuttering, basal ganglia and thalamus lesions 
were reported. But many of them also had a previous history of early childhood 
stuttering.

The reports on the use of medication were also discussed in the two stud-
ies. Many stutterers (not all) reported beneficial changes after the administration 
of dopamine antagonists (haloperidol, risperidone) whereas the administration of 
drugs enhancing dopamine levels (theophylline) intensified stuttering.

The interrelation between dopamine and stuttering was studied by O. Civier 
et al. (2013). A too high dopamine level in the brains of adult stutterers may the 
consequence of excessive stimulation of the thalamus and cause disorders in in-
formation transmission from the basal ganglia to the internal premotor cortex (es-
pecially affected by dopamine are the putamen cells). The motor cortex loses the 
ability to fluently pass from one motor sequence involving a syllable to the next 
one. Then what occurs is blocks, prolongation or repetition of the already said 
syllable. Production of syllables is delayed and stuttering occurs. The authors of 
that study tested their hypotheses using computer simulations of neural networks 
responsible for speech. They concluded that they had too few data to completely 
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corroborate the validity of their model but they believe with absolute certainty 
that stuttering cannot be explained only with one cause – a decrease in connectiv-
ity in the white matter in the basal ganglia-thalamocortical networks. They insist 
that this is indicated by for example the observable change in speech fluency of 
stutterers. 

However, as has been said above, the studies by S. Chang and D. zhu (2013) 
also show other deficits in cortical connections, particularly differences in connec-
tions supporting auditory-motor integration, which is necessary for fluent speech. 
The research by their predecessors did not take the auditory cortex into account: 
as has been earlier, emphasis was placed mainly on the abnormal anatomy of the 
left motor region and hyperactivity of the right hemisphere (which was explained 
as the result of the compensatory strategy for the left-side deficit). Meanwhile, the 
studies presented by the authors reported weaker connections between the pos-
terior superior temporal gyrus, the insula, the supplementary motor area and the 
inferior frontal gyrus of the left hemisphere.  The deficit was found only in stut-
tering boys and decreased with age (although the authors admit that greater defi-
cit in smaller boys may have also been an artifact, which needs to be confirmed 
anyway).  Disorders affect the white matter – long tracts of the connections of the 
frontal motor cortex with the auditory areas of the left hemisphere. This may result 
in the insufficient ability of the brain to compare a sound with motor performance 
(articulation) as part of feedback.  If a mismatch occurs between the predicted 
auditory execution and the actual feedback, the auditory cortex sends corrective 
signals to the motor system to modify subsequent articulations, and the auditory 
cortex heightens its activity, the authors reported. This is an evident “hallmark of 
auditory influence on motor output” (cited after Chang and zhu 2013) – deficit 
within this phenomenon results in disfluency. 

In S. Chang and D. zhu’s investigations (2013) the fact of the occurrence of 
deficit in connectivity between the basal ganglia-thalamocortical “motor circuit” 
and auditory-motor areas is thoroughly documented. If these connections do not 
develop well in childhood, the timing of motor sequences is disrupted, which 
results in disruptions in auditory-motor planning, execution and control of utter-
ances.  This may further cause observed changes in adult stutterers that are the 
result of neuroplasticity: discrepant activity patterns in the left brain hemisphere, 
general heightened activity in motor areas, or hyperactivity of the right brain 
hemisphere during speech.

In the abovementioned 2015 study, differences within the white matter in the 
whole brain were assessed.  The main objectives of the investigations were the 
following: 

1. Verify the previous reports on differences in the white matter in the group 
of children with stuttering onset;
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2. Determine possible differences in the white matter in stuttering children 
as compared with their nonstuttering peers;

3. Investigate specific areas of the white matter in which significant changes 
were reported that correlated with the severity and duration of the disorder. 

Of special interest to the researchers were the areas defined in the previous 
study: the internal premotor cortex, premotor cortex, motor cortex, temporopa-
rietal-occipital junction, arcuate fasciculus, and the posterior superior temporal 
gyrus. The investigations were meant to answer the question whether develop-
mental changes in these regions also appear in the right hemisphere and whether 
they are associated with the corpus callosum, which underlies the connections in 
interhemispheric communication.

In comparison with the control group, SC exhibit reduced values of anisot-
ropy along the left superior longitudinal fasciculus, including the inferior frontal 
gyrus  (Brodmann area 44), premotor area (Brodmann area 6), motor cortex, and 
the inferior parietal lobe – the regions of the temporoparietal-occipital junction 
(Brodmann area 39 and 40). Interestingly enough, a right-side decrease in anisot-
ropy value was reported, but smaller than the differences found in the left hemi-
sphere. Reduced values were also reported in the structures of the cerebellum, 
brainstem, and the corpus callosum.

Interesting results are obtained from observations of the temporoparietal-oc-
cipital junction. It is the area where the sensorimotor cortex borders on the parietal 
cortex. The two regions are connected with the areas responsible for the motor ac-
tivity of the articulatory organs, throat, breathing and larynx (during voice produc-
tion). It was found that a larger number of connections of the white matter in this 
region correlate positively with speech fluency, and negatively with the severity 
of stuttering. This is also the case in the left longitudinal fasciculus. Negative cor-
relations between the severity of stuttering and the number of connections in the 
areas in question were found mainly in boys except for the left longitudinal fas-
ciculus, in which the correlation was greater in girls. Interestingly, the researchers 
observe that in the studied girls the symptoms of stuttering were not, however, as 
frequent and severe as in boys. They suggest that when diagnosing the degree of 
disfluency it is necessary to assess the frequency and duration of the three longest 
blocks and accompanying symptoms, taking into account the variables: the day, 
interlocutor and the speaking situation. They also point out that stuttering frequen-
cy may correlate with anatomy to a greater extent than with situational variables, 
which is a new conclusion. 

Most cases confirmed the left-side deficits of connections of the inferior fron-
tal gyrus, supplementary motor area, premotor cortex, temporoparietal-occipital 
junction, and the inferior parietal part. These areas are crucial to speech fluency, 
especially to feed-forward planning of utterances and control feedbacks. At the 
beginning of speech development, sensory feedback is more important, but after it 
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has developed, speech planning processes become more significant; these use au-
ditory feedbacks. That is why delayed auditory feedbacks associated with a small-
er number of connections or a slowdown in information transmission manifest 
themselves in speech fluency disorders.  But weaker auditory-motor connectivity 
is only part of the picture of the phenomena that underlie stuttering. 

The cortical connections involved in utterance forming are also influenced 
by subcortical connections and homologous areas of the right brain hemisphere. 
The authors found surprising facts: in the right hemisphere, reduced activity and 
a smaller number of connections is observed in the above-named regions, as is 
a smaller number of connections in the callosal commissure. This observation 
is puzzling in the context of the earlier observations of hyperactivity in the right 
hemisphere in adults because a greater number of connections and a greater corpus 
callosum could be assumed. In contrast, the reported right-hemisphere deficit in 
children regarding the connections in question can additionally cause disorders of 
prosody and rhythm, these being functions associated with the right hemisphere. 
With age, an increase in the number of connections in the corpus callosum and 
in the right hemisphere is observed, but at the same time there is an observable 
lack of the age-related left-side lateralization for language functions (which cor-
roborates the observations of the weaker lateralization for language functions in 
stutterers). This may indicate a persistent left-hemisphere deficit of connections, 
which underlies stuttering, including also the growing age-related changes in the 
cerebral structure. 

The 2015 study did not confirm changes in the putamen, but it reported disor-
ders in cerebellar activity: lesser activity in the left cerebellar hemisphere, greater 
in the right. 

DISCUSSION 

The studies presented in the article support the thesis of the multifocal 
structural and functional disorder of brain connections, which underlies stutter-
ing. Moreover, anatomical determinants of some therapeutic measures were ex-
plained, for example the fact of inducing speech fluency to the externally paced 
rhythm. Conclusions can also be drawn about the positive effect of musical train-
ing on brain development. Other conclusions concerning therapy may stem from 
the fact that despite persistent structural disorders, stutterers sometimes speak flu-
ently. There are known cases when this state lasted even several weeks. This raises 
hopes that other systems allowing control of speech fluency can be used and that 
a permanent change in the dynamic course of programming and controlling func-
tions will be achieved. In some cases this may mean that speech motor control will 
be based on the use of proprioreceptive rather than auditory feedback.
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An interesting, in a way secondary, observation made during the investiga-
tions is that the authors reported a subtle decrease in the results of SC as compared 
with NSC in the standardized language use. The observation, interpreted from 
the perspective of the found anatomical differences, may correct the present clas-
sificatory and therapeutic approach to stuttering. Perhaps stuttering is not only 
a production disorder? Perhaps treatment should also take competence building 
and developing exercises into consideration? At any rate, this observation opens 
a promising research perspective.

Finally, it is essential to consider the above-mentioned theories of the origin 
of stuttering in the context of new discoveries. 

Firstly, the findings confirm the interpretation  of the phenomena, described 
by E. Szeląg (1999), of the origin of disfluency caused by disorders of timing in-
tegration as a delay in the “closure” of the control loop and comparison of input 
information with output information (cf. Woźniak 2015). Studies by S. Chang, 
D. zhu et al. (2013, 2015) provide strong evidence of disorders in the left hemi-
sphere connections between the auditory cortex and motor areas responsible for 
utterance planning and execution. Weakened functional and structural connec-
tions between these areas significantly impact the time of information processing 
and cause disfluency. Furthermore, it should be concluded that a similar influence 
can also result from problems in forward planning of utterances which pertain to 
the motor and premotor cortex in the left hemisphere or connections of the basal 
ganglia, thalamus and the cortex.  The disorders of the “brain clock”, described by 
E. Szeląg are only a symptom of structural and functional brain disorders, and in 
my present interpretation they (the former) can be entirely explained by the latter. 
Therefore, the theory of disorders in the “brain clock” as the cause of stuttering 
is modified: both timing disorders and fluency disorders arise as a result of weak-
ened connections between various links in the speech chain in the brain. 

Secondly, a separate consideration is needed for the theory of the origin of 
stuttering due to disordered auditory lateralization. z. M. Kurkowski’s studies 
(2013) on audiogenic conditions of speech disorders provided substantial argu-
ments to support the thesis of A. Tomatis, who in the mid-twentieth century point-
ed out the disorders of auditory lateralization as the fundamental cause of stutter-
ing. The results of z. M. Kurkowski’s investigations show that 65% of stutterers 
show the left-ear advantage in auditory self-control (taking into account the kind 
of conduction of speech signal, in this case: bone conduction). At the same time 
75% of those tested showed the right ear dominance for understanding speech. 

What does the lack of harmony between the right-ear predisposition to re-
ceive speech sounds and the left-ear dominance in the self-control of one’s utter-
ance mean? Left-ear hearing causes a signal to pass first to the right hemisphere, 
and then information is transmitted through the corpus callosum to the left hemi-
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sphere (Kurkowski 2013: 219–220). The consequent prolonged time of auditory 
self-control may become a cause of disfluency. 

Moreover, left-earedness can explain the growing difficulties in situations 
producing negative emotions: they activate the right-hemisphere and additional 
disorders of the control signal. The conception of the contribution of auditory 
lateralization disorders to the origin of stuttering helps explain: the occurrence of 
stress-induced stuttering (stress factors may impact listening strategies, and, dur-
ing the period of up to five years of age, even the model of auditory lateralization), 
relations between stuttering and lateralization disorders in handedness (it is prob-
able that switching a left-lateralized person to the right hand can sometimes pro-
duce a similar effect if the motor area develops in the left hemisphere) (Woźniak 
2015: 804)

In light of the presented data concerning structural and functional disorders 
in the brains of stutterers, possible variants of the occurrence of left-earedness in 
stutterers should be taken into account. 

Variant One assumes that left-earedness occurs as a compensatory strategy 
aiming to level out deficits within motor and auditory cortex interconnectivities 
in the left brain hemisphere.  The increased activity of the right hemisphere in 
the auditory cortex is confirmed by the presented studies. The weakened brain 
lateralization in the area of speech in stutterers is also confirmed; there is a con-
tinuous left-hemisphere dominance of language functions, with hyperactivity of 
the right hemisphere and its gradual structural increase.  In this variant, disorders 
of auditory lateralization are also a consequence rather than a cause of stuttering. 
With time, however, the left-ear dominance may become a factor that intensifies 
disfluency, for example in stress situations. This would occur in children, in whom 
symptoms of disfluency already appear very early. 

Variant Two should be considered in a situation when stuttering occurred at 
later age: in childhood but not early childhood, or during adolescence or adult-
hood. There are two possibilities then:  

1. The disorder of auditory lateralization is the main cause of disfluency;
2. The disorder of auditory lateralization is a factor that triggers stuttering, 

active in the context of other functional and structural deficits of connections in 
the brain, for example the number of connections in the corpus callosum.  

The second variant appears more probable because 17% of the population 
with speech located in the left hemisphere show the left-ear dominance in auditory 
control (Kurkowski 2013: 138) whereas stuttering is reported in less than 1% of 
the population (and for various reasons). It is certainly necessary to additionally 
explain the links between auditory self-control strategies and environmental fac-
tors (e.g. stress), and structural and functional connections in the brain.

Further studies on stutterers, taking into account speech therapy assessments, 
the time when stuttering occurred, results of neuroimaging examinations, auditory 
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processing tests and anxiety scales, could find the answer to the foregoing ques-
tions. It is very unlikely that emotional factors will be completely excluded from 
the etiology of stuttering and replaced with anatomical factors only.  

In light of the studies by S. Chang, D. zhu et al.  (2013, 2015) it is also justi-
fied to seek genetic correlates of the presented neuroanatomical changes. Most 
probably, it is unlikely that the multifocal structural and functional disorder of 
connections in the brain does not have genetic causes.  

The presented studies therefore largely verify the current views on the causes 
of stuttering and open new research perspectives. 
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SUMMARy

This article discusses the problems of interaction (defined as a basic unit of social commu-
nication – Domagała 2015b) in the conditions of a moderate stage of dementia. The attention has 
been focused on problems with keeping interpersonal relations adequate in the examination situa-
tion in respect of social skills. The study was conducted on the empirical material gathered under 
the research project “Narrative and Its Disorders in Alzheimer’s Dementia. The Scale of Narrative 
Skills in Alzheimer’s Dementia” (project manager: Dr Aneta Domagała; 39th Ministry of Science and 
Higher Education competition of research projects). A total of 60 patients with a moderate stage of 
Alzheimer’s dementia were studied.

In the studied population, about 58% of subjects were able to function correctly in contact 
with the interlocutor. It should be noted that there were persons (ca. 17%) who were able to form 
a (strongly) positively marked relationship, and were characterized by high skills of cooperation 
with another person in a diagnostic situation. About 42% of the subjects showed difficulties in the 
relationship with the interlocutor. The evaluation of basic dimensions of interaction occurring in 
the examination condition is fundamental to determining the linguistic abilities of a patient with 
dementia; the subject’s utterances, analyzed and interpreted by a speech therapist, are situationally 
conditioned (here: according to how the patient perceives a given communication situation).

Keywords: diagnosis, linguistic behaviors, interaction, Alzheimer’s dementia 

INTRODUCTION

This article discusses the problems of interaction (defined as a basic unit of 
social communication – Domagała 2015b) in the conditions of a moderate stage 
of dementia.

Interaction: speech therapist – patient with 
a moderate stage of alzheimer’s disease
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The ability to communicate with another person, to maintain the contact, and 
to stifle it within the existing system of social roles (as S. Grabias puts it – 1994a; 
2001a) is the basic dimension of interaction in diagnosis and therapy and also 
in every other communication situation with the participation of a subject (e.g. 
professional caregiver/patient in everyday communication in a care center). In 
dementia, the basic issue is to identify a communication situation – social roles, 
who is talking, who is s/he talking to, in what situation, and why (which should 
be highlighted as the ability of a desirable situational model to become activated, 
which corresponds to a general knowledge on various communication situations 
or contexts in which the discourse takes place – as E. Osiejuk /1994/ reports – in 
the sphere of cognitive neuropsychology  in reference to basic levels of utterance 
structuring).

It should be emphasized that the patient’s behavior in an examination situa-
tion may be determined by various cognitive or non-cognitive deficits. As regards 
the cognitive sphere, at the mild stage of dementia there occurs intensification of 
linguistic disorders (a survey of studies on speech disorders – H. Marczewska 
1994; A. Domagała 2007, 2015), but also memory disorders, allo- and autopsy-
chic orientation disorders, and disorders of attention and visual-spatial functions 
(Pąchalska et al. 2004; Herzyk, Jodzio 2008; Olszewski 2008; Grossberg, Kamat 
2011, et al.). As regards the non-cognitive sphere, the principal dementia symp-
toms include mental disorders and behavior disorders (Sobów 2010; Grossberg, 
Kamat 2011, Kłoszewska, Magierski 2004, et al.): there are no criteria that would 
define symptoms attributed to Alzheimer’s disease (Schneider, Dagerman 2004).

The evaluation of basic dimensions of interaction occurring in the examina-
tion condition is fundamental to determining the linguistic abilities of a patient 
with dementia; the subject’s utterances, analyzed and interpreted by a speech ther-
apist, are situationally conditioned ( here: according to how the patient perceives 
a given communication situation). 

The results of the studies, which are presented in this article, complement 
the description of phenomena included in the monograph that presents basic 
results of empirical studies in the population of people with different stages of 
dementia. (Domagała 2015b). The attention has been focused on problems with 
keeping interpersonal relations adequate in the examination situation in respect of  
social skills.

MATERIAL AND METHODS

The study was conducted on the empirical material gathered under the re-
search project “Narrative and Its Disorders in Alzheimer’s Dementia. The 
Scale of Narrative Skills in Alzheimer’s Dementia” (project manager: Dr Aneta 
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Domagała; 39th Ministry of Science and Higher Education competition of research 
projects). 

In the course of examination, narrative utterances were principally elicited 
using thematically designed auxiliary materials (photographs, illustrations), hav-
ing in mind the basic forms of utterances that they generated. These utterances 
were then analyzed in many respects. At the same time, a significant element of 
the overall assessment of the subject’s linguistic behaviors, made with the use of 
the author’s own “Scale of Narrative Skills”, was the functioning of the patient 
during interaction with the speech therapist.

The “Scale of Narrative Skills” consists of three principal parts: 
I. Assessment of narrative skills, which is made based on empirical material 

obtained during the examination, on statements elicited by the examiner in indi-
vidual contact with the subject, recorded and transcribed. 

II. Self-assessment of own linguistic behavior made by the subject. 
III. Assessment of the subject’s behavior in an examination situation.
 
In part III, the assessment of the subject’s behavior is based on observation 

carried out during the examination and oriented, in accordance with the prepared 
“Observation Card”, towards the functioning of the patient in the subject-examin-
er relationship, in order to identify possible problems with maintenance of inter-
personal relationship appropriate in an examination situation. 

Empirical studies were carried out at the specialist institutions providing help 
to persons with Alzheimer’s disease: 

– Wrocław Medical University’s Research and Teaching Center for Dementia 
Diseases located in Ścinawa – Department of Psychogeriatrics; 

– the Prof. M. Kaczyński Neuropsychiatric Hospital in Lublin – Psychogeri-
atrics Department;

– Rev. Jerzy Popiełuszko Nursing Home in Toruń – Daycare Department; 
– Residential Medical Care Facility for Alzheimer Patients in Koprzywnica; 
– Nursing Home for Alzheimer Patients in  Górno (John Paul II Independent 

Public Complex of Healthcare Facilities); 
– Alzheimer Center in Warsaw – Daycare Department and Nursing Home; 
– Community Home of Mutual Aid for the Wola District in Warsaw – Com-

munity Center for Patients with Alzheimer’s Dementia Syndrome; 
– Community Home of Mutual Aid for patients with Alzheimer’s Dementia 

Syndrome in Kraków (Małopolska Foundation for Assistance to Alzheimer’s Dis-
ease Patients); 

– Daycare and Therapy Center for  Alzheimer’s Disease Patients in Płock; 
– Community Home of Mutual Aid for Alzheimer’s Disease Patients in łódź 

(łódź Alzheimer Society); 
– Support Center for Persons with Alzheimer’s Disease in Kielce; 
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– Type-C Community Home of Mutual Aid (in Krzemionkowska St.) 
in Kielce; 

– Community Nursing Homein Poznan (Wielkopolskie Alzheimer Associa-
tion); 

– Community Home of Mutual Aid for Alzheimer’s Disease Patients and 
Nursing Home “Kalina” in Lublin; 

– Type-C Community Home of Mutual Aid for Alzheimer’s Disease Patients 
(in Lwowska St.) in Lublin; 

– Community Home of Mutual Aid for Alzheimer’s Disease Patients “Me-
fazja” and “Memory” (Lublin Alzheimer Association) in Lublin.1

Empirical studies were conducted by me in person, each time in an individual 
contact with the patient studied.

The empirical material concerning the assessment of behawior, used in this 
article, consisted of 60 “Observation Cards”, which were completed each time 
after individual examination, and additionally, of recordings of this part of ex-
amination together with transcriptions of the subject’s utterances. A total of 60 
patients with a moderate stage of Alzheimer’s dementia were studied: 30 women 
(group code: UK) and 30 men (UM – these codes are used in the article to describe 
the exemplificative material, adding the serial number of the patient investigated). 
The mean age of the studied population was 76 years and 8 months. 

The analyses of empirical material were conducted in qualitative and quan-
titative terms pursuant to the directives included in part III of “The Scale of Nar-
rative Skills” [Skala sprawnosci narracyjnej] which refers to the evaluation of 
behavior.

RESULTS

1. The functioning of the patient in the subject-examiner relationship. A gen-
eral quantitative and qualitative assessment

The assessment of the functioning in the subject/examiner relationship was 
carried out with the distinction of the following categories:

0 – generally without reservations
Behaviors consistent with the type of contact that corresponded to the exami-

nation situation (official, temporary contact) – the patient is able to function in the 
role of a subject, to maintain contact and preserve a proper relationship with the 

1 I would like to express my cordial gratitude to the specialists in those centers – for their help 
and kind attitude which I felt while conducting these studies – and to the patients and their caregivers 
for taking part in the studies.
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examiner, to cooperate in an examination situation (lack of inappropriate behav-
iors) were subsumed under this category.

Additional with the categorization   
0a – official contact, neutral
0b – official contact, positively marked
Category 0b distinguishes patients who are able to develop a positively 

marked relationship: they willingly take part in the examination, are glad that they 
are the center of interest, during the examination they show affection, are kind 
and sometimes they keep a warm and hospitable relationship. Direct commentar-
ies on the participation in the examination and remarks directed to the examiner, 
the way they address the interlocutor, polite forms of address, vocal behaviors 
are the criteria. In such cases the examination is carried out in a unique, friendly 
atmosphere – the existing communication situation is satisfying for the patients: 
unasked, they pay attention to the quality of interpersonal relationship (in a given 
system of social roles – they point, for example, to similarities of their previous 
professional duties, e.g. a teacher, a doctor).

People evaluated as “0 – generally without reservation” (in the subject/ex-
aminer relationship) show the highest abilities of cooperation with the examiner 
in a diagnostic situation. It might be thought that among them there are patients 
who are accustomed to doing various tasks (within diagnostic and/or therapeutic 
procedures) in individual contact with the examiner or therapist and, at the same 
time, they are without negative experiences in relationships of this kind.

1 – with reservations
Under this heading were listed undesirable behaviors inconsistent with the 

type of contact corresponding to the examination situation.
Subcategories:
1a – narrowed distance, unofficial, familiar behavior
1b – excessive distance, withdrawal, aloofness
1c – openly negatively marked behavior (manifestation of aggression, irrita-

tion, suspicion etc.).

The following behaviors characterize subcategory 1a:
– initiating the physical contact ( hugging or touching)
– a special form of addressing the examiner, familiarity (e.g. “dziecko” 

[child], “córeczko” [baby daughter], “kotku” [kitten=my dear], “dziewczyno ko-
chana” [dear girl], “kochanie” [darling] or using the second person singular e.g. 
“rozumiesz” [Do you understand?]).

– swearing (here: uttered in the presence of the examiner  but not directed 
to the examiner), intensified  colloquialism

– ambiguous, intimate utterances, jokes.
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Subcategory 1b was identified in the situation when there were significant 
nonverbal behaviors connected with the body posture, eye contact, facial expres-
sion, physical distance between interlocutors and also verbal behaviors (due to 
the subject’s remarks, doubts). These behaviors might be the expression of the 
subject’s disorientation in the examination situation, of the feeling of alienation in 
contact with the examiner, uncertainty, distrust or lowered mood, etc. The exam-
iner – as a new person, seen for the first time – may not give the patient a sufficient 
feeling of safety. The feeling of alienation in the examination situation may result 
from indeterminate relationships between interlocutors, from the inability to suf-
ficiently recognize the examiner in his/her role.  

Subcategory 1c is characterized by clearly negatively marked behaviors: 
manifestations of aggression, hostile attitude to the interlocutor, irritation or suspi-
cion, which appear temporarily in contact with the examiner, and manifest them-
selves in utterances. These behaviors, (in each of the examined person where they 
appeared) were of a transient character. They may be the reflection of the subject’s 
general problems in contact with other persons; however, some reactions may de-
note that the subject feels that the examiner does not treat him/her properly (s/he 
has its own expectations and needs which are not perceived). The negative reac-
tions may be provoked by the very fact of taking part in the examination which is 
associated with another diagnostic situation and is undesirable as a form of testing 
his/her abilities which may show the subject’s deficits.2

With regard to the population of patients in a moderate stage of dementia, in 
respect of the functioning in the subject/examiner relationship, over half of the 
studied population received the grade “0 – generally without reservations” and in 
a vast majority this type of contact was classified as official, neutral (0a). 41.67% 
of the studied population were assessed as “1 – with reservations” with regard to 
the subject/examiner relationship: the narrowing of distance (1a) was reported 
most often; less often – negatively marked behaviors (1c); least often- excessive 
distance (1b).

The specification of detailed data is presented in Table 1.
With regard to the range of phenomena designated for the needs of this arti-

cle, the results of the patients with a moderate stage of dementia are quantitatively 
presented in Chart 1.

2. Problems in the subject-examiner relationship. Exemplification of phe-
nomena

The subject: a woman with a moderate stage of Alzheimer’s dementia; a 
patient at the daycare community center for patients with Alzheimer’s dementia 

2 Detailed characteristics of behaviors included in “Observation Card” with rich illustration 
material are included in the monograph presenting the results of examinations in a population of 
persons with Alzheimer’s dementia together with the use of the experimental version of the “Scale 
of Narrative Skills” (Domagała 2015b).
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syndrome, permanently residing with her family, age: 77 years; education: sec-
ondary education. Evaluation of functioning in the subject/examiner relationship 
(according to the “Scale of Narrative Skills” in Part III. Evaluation of the subject’s 
behavior in examination situation): “1 – with reservations” (here: 1a narrowed 
distance, unofficial, familiar behavior) 

Table 1. Functioning in the subject/examiner relationship (where: 0 – generally without reser-
vations/ here 0a – official contact, neutral; 0b – official contact, positively marked; 1 – with reserva-
tions/ here: 1a – narrowed distance; 1b – excessive distance; 1c – negatively marked behaviors).

Functioning in the subject/examiner 
relationship patients in a moderate stage of dementia (%)

0

   here  :                   0a
0b

58.33%

41.67%
16.67%

1

    here:                    1a
1b
1c

41.67%

28.33%
5%

8.33%
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Chart 1.  Functioning in the subject/examiner relationship (where: 0 – generally without reser-
vations/ here 0a – official contact, neutral; 0b – official contact, positively marked; 1 – with reserva-
tions/ here: 1a – narrowed distance; 1b – excessive distance; 1c – negatively marked behaviors).
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In the chosen case, on the basis of the interaction with the patient, one can as-
certain her wrong recognition of the interlocutor (and thereby: wrong recognition 
of the system of social roles) – the examiner is probably identified as one of nuns 
with whom the patient was in very close relations in the past.

The register of forms with which she addresses the interlocutor is constant 
and – within the system perceived by the patient – coherent: It comprises the fol-
lowing forms: siostro/siostrzyczko [Sister/Dear sister]; siostra [Sister]+ 3rd person 
singular; siostro/siostrzyczko+infinitive; kotuniu [kitten=honey]

Example
   A tu… może ja tu siedzę. Siostro, naprawdę? [And here…maybe I am sitting 

here. Sister, really?]
I chyba, coś siostra może jeszcze dołożyć, nie? [And you can give something 

more, can’t you, Sister?]
I co, siostra chyba poprawi mnie na pewno coś? [And what, Sister will for 

sure put something straight for me?]
I chyba to by było wszystko siostrzyczko, nie? [And that would be all Sister, 

wouldn’t it?]
No i chyba to by było siostrzyczko, coś poprawić mi, co tam, bo inaczej… 

[Well, that would be it, Sister, put something straight for me, never mind, other-
wise…]

No chyba to by było wszystko siostrzyczko. [Well, it would be probably all, 
Dear Sister]

Tele/ tele/ telewizor może ogląda ten pan. Możliwe, możliwe. Tak że… ko-
tuniu, no może być, bo przecież… [Tele/tele/television is watched by this man. 
Maybe, maybe. yes,…Dear /kitten/, well it may be because…]

These forms of address are used at every stage of examination while fulfilling 
further tasks (constructing utterances in the form of description and storytelling 
on the basis of presented graphic materials) and during the process of self-assess-
ment. Both at the beginning and at the end of the meeting the patient indicates that 
the office, where the examination is held, is known to her (she associates it with 
obtaining specialist advice (here: formally it is a psychologist’s office, modestly 
furnished, without any clues to show its purpose).

Examples
U. K.: Przed tym też byłam z jakąś rozmową, ale nie pamiętam… […]  Na 

pewno całe o o tych osób roz/ opowiadać. [Before that, I was here to talk but I 
don’t remember…(…) Sure, talk about.. about… those people]

B: Tak, tak. [yes, yes]
U. K.: Tak wyczuwam. [I feel so]
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B: Proszę dokładnie opowiedzieć, co jest na tym zdjęciu. [Please, tell exactly 
what’s in this photo]

U. K.: Właśnie kotuniu. [Exactly, Dear [=kitten].

U. K.: Dziękuje bardzo, dziękuję. Już ja raz tutaj byłam, tylko z zębami (opow-
iada o wizycie, robieniu protezy). [Thank you, thank you very much. I have been 
here once, only with teeth (she is talking about a visit, having dentures made)]

The subject’s utterances, including those that are constructed on the basis of 
graphical materials during implementing the subsequent tasks, express a friendly 
attitude to the environment (a trustful attitude, conviction that the interlocutor 
will help her if necessary), a cheerful perception of the world, in accordance with 
her own religious convictions. Non-verbal behaviors are the expressions of her 
willingness to make/maintain a close, warm relationship with the interlocutor. 
The subject initiates physical contact – she touches the hands of the examiner, and 
strokes them.

Referring to the typology of phenomena concerning linguistic social roles in 
dementia (Domagała 2007, 2012b, 2013a) and because of measurable linguistic 
and non-linguistic indicators of the relationships between the interlocutors, the 
behaviors of the subject should be qualified as the wrong perception of the inter-
locutor and her relationship with him/her (here: wrong recognition: placing the 
interlocutor in a different group of people from the patient’s surrounding circle: 
linguistic behavior characteristic of a different system of linguistic social roles). 
To a speech therapist it means the existing system resulting from the patient’s 
wrong decisions regarding the communication situation. Diagnostic examination 
takes place within the system of roles and contacts described by the patient.

3. Problems in the subject/examiner relationship and  the overall evaluation 
of the patient’s behavior in the examination situation.

In the “Scale of Narrative Skills” the following items constitute the overall 
evaluation of the patient’s behaviors in the process of interaction:

1/ the evaluation of functioning in the subject/examiner relationship and
2/ the evaluation of implementation of the examination procedure

The phenomena are registered in the following systems:
1)  a lack of difficulties in the two distinguished aspects of behavior 

(grade: 0;0)
2) difficulties concerning the implementation of the examination procedure, 

and simultaneously, a lack of difficulties concerning the functioning in the sub-
ject/examiner relationship ( grade: 0;1)

INTERACTION: SPEECH THERAPIST – PATIENT WITH...



136

3) difficulties in functioning in the subject/examiner relationship and at the 
same time a lack of reservations about the implementation of the examination 
procedure (grade: 1;0)

4) difficulties in the two distinguished aspects of behavior (grade: 1;1)

The results show that the problems in the subject/examiner relationship are 
very rarely of an isolated character (about 3% of cases). They appear together 
with problems concerning the implementation of the examination procedure (ca. 
38%) – the conditions for conducting the diagnosis of linguistic disorders are, in 
such cases, unfavorable. The form of the patient’s utterances is conditioned by 
many factors – in many cases it is determined by the ability to function in contact 
with another person, in s social relationship (here in the subject/speech therapist 
relationship).

The specification of detailed data is presented in Table 2.

In the quantitative aspect the results obtained in the population with a moder-
ate stage of dementia are illustrated in Chart 2.

SUMMARy AND CONCLUSIONS

1) In the population of persons with a moderate stage of Alzheimer’s de-
mentia, the observation of the patients’ behavior in a two-dimensional system 
(1/ functioning in the subject/examiner relationship; 2/ implementation of the 
examination procedure) shows a large differentiation of the phenomena. These 
two dimensions, which determine the evaluation of the patient’s behavior in an 
examination situation, are important from the viewpoint of the analysis and in-
terpretation of his/her linguistic activity under specific conditions by which they 
are determined. It should be noted that in Alzheimer’s dementia, the interaction is 
disturbed due to various cognitive disorders (here: wrong recognition (identifica-
tion) of people, which was illustrated in the text) and to non-cognitive ones which 
become stronger in the course of the illness. The varied character of difficulties 
diagnosed in particular cases will be a decisive factor in the individualization of 
the management of the patient in a post-diagnostic stage.

Table 2. The evaluation of the behavior of the patient in the examination situation – general 
results.

The evaluation of the behavior 
of the patient 0;0 0;1 1;0 1;1

Patients in a moderate stage 
of dementia (%) 11.67% 46.67% 3.33% 38.33%
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2) In the studied population, about 58% of subjects were able to function cor-
rectly in contact with the interlocutor. It should be noted that there were persons 
(ca. 17%) who were able to form a (strongly) positively marked relationship, and 
were characterized by high skills of cooperation with another person in a diag-
nostic situation. About 42% of the subjects showed difficulties in the relationship 
with the interlocutor. In many cases they signal to the examiner that a given com-
munication situation is differently understood by the subject. From the logopedic 
point of view, it is necessary to diagnose in what relationships the subject func-
tions satisfactorily and in which s/he does not; and whether there are any persons 
who can communicate with him/her. It should be acknowledged that a relationship 
can be improper as a result of the behaviors of the other person (the examiner, 
therapist, or carer), rather than a patient. Not all behaviors of the healthy inter-
locutor will correspond to the needs and abilities of an ill person: patients find it 
difficult, however, to express this lack of acceptance in a direct way (the feeling 
of alienation  in an examination situation may, for example, result in widening the 
distance or neutralization of his/her own behaviors as if the patient wants to meet 
the challenges, retreating at the same time from the relationship in an interperson-
al dimension). Negatively marked behaviors can be released or strengthened by 
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Chart 2. Overall evaluation of the patient’s behavior in examination situation (where: 0;0 gen-
erally without reservations ; 0;1 – with reservations about the implementation of the examination 
procedure; 1;0 – with reservations about the functioning in the subject/examiner relationship; 1;1 
– with reservations about the functioning in the subject/examiner relationship –  and about the 
implementation of the examination procedure).
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the very fact of participation in the examination which confronts the patient with 
the existing deficits (therefore, in contact with the patient the basic recommenda-
tions to the persons from his/her closest environment is: “don’t test”, especially 
in the programs of indirect therapy – Ripich et al. 2000; Small 2002; Domagała, 
Gustaw 2006; Domagała 2008a, 2011a, 2011b; Powell 2012 et al.). 

3) The presented quantitative data on undesirable behaviors in a relationship 
with the interlocutor should be interpreted with prudence with regard to the pa-
tients with moderate dementia. Negatively marked behaviors have been seldom 
reported but the specificity of the examined population should be taken into con-
sideration (in many centers,  dealing with patients with dementia that offer not 
only care but therapy as well, the subjects undergo a  special qualification – to be 
able to function in a group with other patients and take advantage of therapeu-
tic procedures). In contact with a patient with an advanced stage of Alzheimer’s 
dementia one should be prepared for clearly negatively marked behaviors – they 
may take place and require a reasonable reaction. Ascertainment of the occurrence 
of fundamental problems in the course of interaction, which make it impossible 
to communicate with the patient and to direct his/her behaviors, requires consid-
ering (also after consultations with other specialists) whether a speech therapy 
treatment in a direct form will be justified here; in some cases it will be pointless 
(Domagała 2015a, 2015c).
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SUMMARy

The number of premature births, both in Poland and in the world, has increased prominently 
in the last two decades. As a result of the progress of medical science and the experience of neo-
natal ward personnel, mortality among the examined groups of premature children has decreased. 
Specialists of infant development faced with new challenges, one of them being the food intake 
that is substantial for children’s survival. The main threat to the proper synchronization of the triad: 
sucking-swallowing-breathing, for  premature babies is a low gestational age and extremely low 
birth weight. At the third degree neurological units (health center classification), the speech and 
neuro speech therapists – specialists in early speech intervention therapy and/or physiotherapists 
– take care of stimulus of primitive neonatal reflexes. In prematurely born babies with positive prog-
nosis, without any neurological complications, the early speech intervention therapy is conducted to 
accelerate and complete the tube feeding process and begin independent sucking of a baby. In case 
of infants with moderate or severe damage of the central nervous system, the early neurologopedic 
speech therapy is conducted to minimize the level of disability and increase the chance of speech 
motor development. Physiotherapy uses in the therapeutic process, among others, Vojta therapy, as 
the rehabilitation of the “first line” of a prematurely born child.

Keywords: Vojta method, premature, sucking-swallowing-breathing

INTRODUCTION

Preterm delivery and keeping alive an immature organism, unadapted to the 
outside environment, is a challenge for contemporary neonatology. Because of the 
developing medical sciences and growing experience of the neonatal units’ staff 
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saving extremely immature premature newborns, the death rate among the group 
of children subject to the research has decreased. Specialists dealing with small 
children development face new challenges. One of them, being the basis for sur-
vivability, is breast milk intake (Poore, Barlow, Wang, Estep, Lee 2008: 185). Dur-
ing the first days of life with orofacial dysfunctions early logopaedic intervention 
may offer therapeutic support (Machoś 2011: 1; Rygielska 2015: 45). Logopaedic 
stimulation should be performed at neonatal care unit by a neuro speech therapist 
or speech therapist – a specialist in early logopaedic intervention (Dworzańska, 
Borowicz-Lech 2016: 11; Bernatowicz-łojko, Brzozowska-Misiewicz, Twardo 
2013: 47). Parents to premature babies usually have the possibility to seek assis-
tance of the staff, qualified in this field, at neonatal care units in tertiary referral 
level hospitals (Bernatowicz-łojko, Brzozowska-Misiewicz, Twardo 2013: 47).

The second source of therapeutic assistance may be a physiotherapist. The 
purpose of this paper is to present the Vojta method in diagnosis and therapy of 
sucking, swallowing and breathing dysfunctions in premature babies.

PREMATURITy – DEFINITION, STATISTICAL FIGURES

When defining a baby born prematurely, i.e. a premature baby, one takes 
into consideration two parameters: age (it is a child born after 22 weeks of preg-
nancy, and before the end of 37th week of gestational age, regardless of the birth 
weight) and weight (Gadzinowski, Kęsiak 2008: 1; Bręborowicz, Kamiński, 
Markwitz, Skrzypczak, Wilczyński 2003: 183). In the classification of premature 
babies, taking into account the birth weight, one should distinguish: newborns 
with low birth weight (LBW0 < 2,500 g), newborns with a very low birth weight 
(VLBW < 1,500 g), newborns with extremely low birth weight (ELBW < 1,000 g) 
and newborns with incredibly low birth weight (ILBW < 750 g) (Gadzinowski, 
Kęsiak 2008: 6; Gacka 2014: 33–34).

Equally important is the assessment of physical development of a newborn 
based on anthropometric measurements, i.e. height (in newborns and infants body 
length), weight and head and chest circumferences. The assessment of develop-
ment consists in regular measurements, data comparison with the standard values 
and interpretation of the results. Standard values are presented separately for boys 
and girls in the form of tables of figures or growth charts (Gawor 2012: 19; Ko-
rnacka, Bokiniec 2008: 91). Separate growth charts exist for premature children.

At present, specialist neonatal care units in tertiary referral level hospitals in 
Poland are saving lives of children born in 23rd week of pregnancy and with birth 
weight exceeding 500 g. Based on global research, the World Health Organization 
confirmed that many European countries reported an increase in preterm births 
indices during the last two decades. WHO name several causes: greater number 
of twin or multiple pregnancies, due to the use of in vitro procedures (IVF), the 
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increasing maternal age, the progress of contemporary medicine in rescuing and 
nursing newborns (e.g. using corticosteroids therapy) (zeitlin et al. 2013: 1357)

Quoting the authors of the research “Preterm birth time trends in Europe” 
under EURO – PERISTAT project conducted to monitor the birth-related health 
condition in the European Union, it must be noted that the indices of premature 
births in Europe still tend to increase. Annual increase in the number of preterm 
births was confirmed in 13 out of 19 European countries covered by the research; 
13 countries experienced also a significant increase of the number of premature 
births in multiple pregnancies (zeitlin et al. 2013: 1358).

 In Poland, we can observe the rising trend in preterm births as well. For the 
sake of comparison, in 2003 the Central Statistical Office (GUS) registered 23,602 
pregnancies ended before 36th week, whereas in 2013 the same index amounted to  
27,061 preterm births (GUS). The frequency of preterm births in Poland is 6–8% 
(Urban 2005: 77).

IMPAIRED DEVELOPMENT 
IN PREMATURELy BORN CHILDREN

For doctors saving lives of a premature newborn the highest priority during 
the first days after delivery is to control the respiratory distress syndrome (RDS) 
(Barlow, Lee, Wang, Oder, Oh, Hall, Knox, Weatherstone, Thompson 2014: 178–
179) and immaturity of the central nervous system (CNS) (Kornacka, Bokiniec 
2008: 77). Children extremely premature suffer from respiratory failure and re-
quire support in the form of intubation, mechanical ventilation, CPAP or oxygen 
box. Until the lungs become mature – which takes place around 36th week of 
pregnancy – they are monitored. Within 72 hours after the birth, there may also 
occur periventricular/intraventricular haemorrhage (PVH/IVH), starting in the 
subventricular matrix. The haemorrhage is associated with difficulties in pulmo-
nary and circulatory adaptation of an immature baby. Though, it does not apply 
to all premature newborns, just to those with very low gestational age (40% of 
newborns with birth weight below 1500 g and 60% of newborns with birth weight 
below 1000 g). It is rare for children born after 33rd week of pregnancy. (Amiel-
Tison 2008: 196; Chrzan-Dętkoś 2012: 25). I and II degree haemorrhages to the 
subventricular matrix and ventricles of the brain, without causing their dilation, 
generally resorb within next few weeks. Usually, they shall not cause damages to 
the central nervous system in the future. Whereas III and IV degree haemorrhag-
es significantly influence further psychic and motor development of a baby and 
are associated with the occurrence of serious neurological problems (Hnatyszyn  
2008: 263; Helwich 2003: 38). The consequences of early damages to a develop-
ing brain may include cerebral palsy (CP) or/and posthaemorrhagic hydrocepha-
lus. If we combine those risks with other issues associated with preterm births, 
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including inter alia periventricular leukomalacia (PVL), being the consequence 
of cerebral hypoxia, bronchopulmonary dysplasia (BPD), chronic lung disease 
(CLD), necrotising enterocolitis (NEC), hyperbilirubinemia, it can be assumed, 
with very high probability, that the affected child will demonstrate sucking, swal-
lowing and breathing disorders (Kornacka, Bokiniec 2008: 77–78; Bielecka-Cy-
merman 2003: 42–43, Helwich 2003: 34–38).

REFLEXES DEVELOPMENT IN NEWBORNS AND INFANTS

To understand the correlation between breathing and breast milk intake in 
premature babies, one should look closer at the calendar of newborns’ reflexes 
development during prenatal growth.

The sucking and swallowing reflexes are developed already during the  
first weeks of intrauterine life (Stecko 2002: 15; Kornas-Biela 1998: 14; Rządzka 
2012: 404). The nervous system is developed at the beginning of 2–3 week of 
pregnancy. In 7th week of pregnancy, the foetus starts to respond to the irritation 
of the upper lip with global moves. In 10th week of pregnancy, the mandibular and 
maxillary area becomes sensory sensitive. 12th week of pregnancy is of signifi-
cance for the sucking–swallowing–breathing triad, as the foetus opens and closes 
the mouth, the first moves of chest occur, in the result of which, the diaphragm 
and abdomen muscles relax, and the phonatory activity begins that takes part in 
further suction, and the upper lip raises up when touched. During the following 
weeks (14th and 15th week of pregnancy), a training work begins to prepare the 
foetus for later breast milk intake, by intensive swallowing and expelling amniotic 
fluids (a mature foetus drinks around 500 ml of amniotic fluid a day) (Woytoń 
2005: 23). It is also a next step of building sensorics inside the oral cavity, prepar-
ing the newborn to suck a breast. Vocal cords are fully developed. In 17th week 
of pregnancy, the foetus sucks its thumb thus irritating the lips and causing their 
opening, putting out and closing. In 23rd week of pregnancy, the foetus dem-
onstrates preparedness to independent breathing, the breathing muscles are fully 
developed. A child born after 28–29 weeks of pregnancy has a chance to suck in-
dependently because the involuntary sucking reaction is fully developed. Around 
that time, the coordination of sucking and swallowing develops. In 32nd week 
of pregnancy the baby gains the ability to coordinate sucking, swallowing and 
breathing. Those reflexes are maturing during the following weeks of pregnancy 
(Stecko 2002: 15; Kornas-Biela 1998: 14; Pilewska-Kozak, Bałanda-Bałdyga, 
Skurzak, Bień, Kiełbratowska 2009: 117–137). 

It must be noted that, although the sucking reflex does already exist since 
28th week of pregnancy, the sucking is weakened, short-lasting and limited to 
several lip movements, and therefore ineffective. Before 32th week of pregnancy, 
the number of movements in a series is 3 or less, and the negative pressure is too 

MAGDALENA CzAJKOWSKA, EWA KAPTUR



147

weak; the values for 32nd–33rd week are similar, and no sooner than in 34th–35th 
week the number of movements in a series is between 4 and 7, and the negative 
pressure is medium. In 36th–37th week, the number of sucking movements is  
8 and more, and the negative pressure is strong. Whereas, the swallowing reflex in 
premature babies under 27–28 weeks of pregnancy is negative. It is present since 
30th week, although it is not always synchronised with the sucking reflex (Amiel-
Tison 2008: 131).

SUCKING–SWALLOWING–BREATHING 
– STANDARDS AND ABNORMALITIES

The proper triad sucking-swallowing-breathing determines further devel-
opment and efficiency of child’s speech organs (Kondraciuk, Manias, Misiuk, 
Kraszewska, Kosztyła-Hojna, Szczepański, Cybulski 2014: 189). The quality of 
sucking and coordination of the triad may influence the quality of movement and 
its performance during further steps of food intake: from a spoon, drinking from 
an open cup, biting off, biting into or mastication. The same movements which 
are used during eating shall also occur during articulation. So, the primary ac-
tivities shall affect the secondary activities, i.e. further phases of speech develop-
ment (Dworzańska, Borowicz-Lech 2016: 13; Stecko 2013: 10–11; Mackiewicz  
2001: 87; Pluta-Wojciechowska 2011: 128–129; Winnicka-Makulec 2012: 192; 
Witak-Światłowicz 2007: 343–344). 

During breast milk intake through the mouth, a baby uses all organs later 
used for articulation. The tip of a newborn’s tongue is short, and the sublingual 
fold is attached close to it. In the consequence of the sucking movement, the apex 
extends, the tongue becomes more flexible and prepares for more difficult tasks of 
mastication and speech (Stecko 2002: 18; Stecko 2013: 11). Rooting reflex allows 
the newborn to follow the nipple with the tongue. It lifts the nipple to the upper 
alveolar ridge and the orbicular muscle of the mouth seals it. Then, the tongue is in 
palatal position and starts the retracting moves. In the consequence, the posterior 
part of the tongue goes up, to the soft palate, thus closing the air flow from the 
nose. The baby starts making alternating moves of the mandible. It lowers and re-
tracts the lower jaw, and then lifts it up and presses forward. The synchronization 
of orofacial muscles leads to creation of a sucking chamber and negative pressure. 
This phenomenon is also of significance for the growth of and shaping the hard 
palate. The negative pressure causes palate resorption from the nasal cavity side, 
and its proper shaping. Thus, there are established proper conditions for the initial 
tongue erect position moves (Stecko 2002: 19, Rządzka 2012: 408). Breast milk 
is extracted and transferred by the sucking and mastication movements to the 
dorsal posterior area of the tongue, and then transported to the oesophagus. All 
facial muscles take part in the swallowing process. The tongue is put forward, the  
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orbicular muscle of the mouth is tense, without tensing the muscles of mastication. 
This type of swallowing is characteristic for the infantile period, and it is correct 
until all deciduous teeth are in place (until a child is 3 years old). The involuntary 
execution of the sucking-swallowing-breathing triad going out creates conditions 
for shaping and maturing the eating functions (biting off, biting into, mastication). 
The new neuro-motor and anatomic conditions of the tongue movements (growth 
of jaw and mandible) cause that the tongue starts moving also in the vertical plane. 
Involuntary sucking, the so-called suckling, is supplanted with the development 
of eating competence by the verticular pattern, i.e. the up-and-down tongue move-
ment during the sucking pattern – sucking. This process commences at the turn of 
6th and 7th month of life (Morris, Klein 2000: 90–91).

In a healthy newborn, born at term, the strongest sucking reflex is observed 
approximately 2 hours after the delivery; if unstimulated, it may vanish as early as 
on the 5th day. Sucking is one of the strongest primitive reflexes, it may even sup-
press pain. Proper synchronization of breast milk intake is as follows: breathe in 
through the nose – five sucks holding the fluid – swallowing (Rządzka 2012: 408). 
In breastfeeding the triad is not interrupted by breathing in a gulp of air. If the 
nasal cavity is patent, the baby breathes through the nose. This cycle is facilitated 
anatomically by high position of larynx and trachea, located three cervical verte-
brae higher than in adults. 

In case of preterm born children, the triad sucking-swallowing-breathing shall 
have a distorted image (Boiron, Nobrega, Roux, Henrot, Saliba 2007: 439). The 
distortion degree shall depend, among other, on the gestational age and weight of 
the child, neurological maturity of the born child, the phase of development of 
muscle tone distribution, the maturity of oral reflexes, the type of coexisting dys-
functions (including nervous system malformations, genetic syndromes, anatomi-
cal abnormalities), required intubation and the time of mechanical ventilation, 
the quality of breathing mechanics, the time of feeding with the use of alternative 
methods, the stimulation of oral functions by medical staff during the child’s stay 
at a neonatal care unit (zawitkowski, Bartochowski 2000; Bernatowicz-łojko, 
Brzozowska-Misiewicz, Twardo 2013: 42).

The method and the quality of feeding of a child shall be influenced by the 
gestational age, its general condition and body weight (Sullivan, Juszczak, Bach-
let, Lambert, Vernon-Roberts, Grant, Eltumi, McLean, Alder, Thomas 2005: 77). 
Extremely premature newborns shall go through all phases of feeding: from intra-
venous feeding, bypassing the digestive system and supplied directly to the blood 
circulation system, through a probe, with the use of which a formula or breast 
milk is administered through the oral or nasal cavity directly to the stomach, and 
finally breast / bottle feeding (Pilewska-Kozak, Bałanda-Bałdyga, Skurzak, Bień, 
Kiełbratowska 2009: 117-–137). Around 34th week of pregnancy (often being the 
corrected age, not gestational age) vital parameters of babies are usually stable 
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and a preterm baby is most probably able to coordinate sucking, swallowing and 
breathing, and with the same, it is ready to begin breast or bottle feeding right 
away (Witak-Światłowicz 2007: 345; Bednarczyk, Lewandowska, Stobnicka-
Stolarska, Szozda, Winnicka, zawitkowski 2014: 36–39).

In medical history, and from clinical observation it can be noted that during 
breastfeeding a premature baby has problems with latching the nipple, surround-
ing it with the lips and keeping inside the mouth, which often results in pushing 
the nipple out of mouth by the tongue (Masgutowa, Regner 2009: 57). Such child 
finds it difficult to synchronize sucking and swallowing, its breathing is impeded, 
and in the consequence the fluid may be aspired to the respiratory tract (DeMatteo, 
Matovich, Hjartarson 2005: 149). The coexisting muscle tone control disorders 
may also cause body spasms, leaning the head back, extensor tonus in lower limbs 
or opisthotonus of the entire body (Banaszek 2004: 65). Clenching the hand with 
the thumb inside the fist, general nervousness, crying and motor anxiety, are the 
signs of difficulties in executing the sucking-swallowing-breathing triad in a pre-
mature baby (Sadowska, Banaszek 2001: 118). 

EARLy PHySIOTHERAPy INTERVENTION 
WITH THE USE OF THE VOJTA METHOD

Physiotherapy is an important source of therapeutic support in the sucking-
swallowing-breathing triad disorders. At present, there are used two neurodevel-
opmental therapeutic methods: NDT – Bobath (Mikołajewska 2016: 14) and the 
Vojta method (Bagnowska 2014: 67–68; Borkowska 2008: 193; Pusz, Stoińska 
2008: 556; Bauer, Appaji, Mundt 1992: 37–51). The Vaclav Vojta method is most 
frequently recommended as the “first-line” therapy (Banaszek 2004: 121) and the 
diagnostic method, in case there is a risk of cerebral palsy (Gomulska, Sadowska, 
Krefft, Gomulska, Mazur 2006: 48). As soon as the vital parameters of the new-
born are stabilized, and the doctors approve it (one should also consider the ges-
tational age - with extremely premature babies the therapy is normally postponed 
due to hyperstimulation which is disadvantageous at such early phase) one may 
begin the therapy (Dytrych 2009: 47). The decision on starting motor rehabilita-
tion should be made as soon as possible, before the child completes 3rd month of 
life (Dołyk 2008: 210). Often the decision is made on 6th day of life. The basic as-
sumptions of this method result from many years of research conducted by Vojta, 
who mainly worked with children with cerebral palsy. He assumed that the entire 
motor development is genetically encoded. Infant’s psychomotor performance 
consists of global move patterns (rolling over from back to belly, sitting up, or 
crawling) “hidden” in the central nervous system (Surowińska 2013: 18). If the 
brain does not suffer any neurological losses, the respective development phases 
shall be smooth, though gone through at an individual pace. If, however, one has 
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to deal with hypoxic-ischaemic encephalopathy or damaged cerebral cortex, the 
execution of the genetic plan shall be disturbed (Vojta, Peters 2006: 40). The Vojta 
method therapy is, first, intended to unblock and repair the genetic matrix.

One of the major problems with orofacial functions in premature babies, at 
the side effects of feeding through a probe, intubation and artificial ventilation. 
First, the baby is deprived of proper sensory sensations inside its oral cavity. There 
is also sustained an overactive pharyngeal reaction, general hypersensitivity of the 
vermilion zone, gag reflex increased or transferred to the front of the oral cavity 
(Stecko 2013: 45). Second, the position of the head, leaned back, disturbs postural 
control. Additionally, with the symptoms of improper distribution of muscle tone, 
the physiologic lordosis of the cervical spine deepens the curvature into hyperlor-
dosis, the so called reclination. Reclination occurs until approximately 6th week 
of life, as a development standard. Development of the eye-hand control gradu-
ally leads the cervical spine section from hyperlordosis. The first movements of 
the newborn’s head are limited to the craniocervical junction. The movement is 
performed within the first two cervical vertebrae of the spine (atlas and axis), and 
rotation of the lower levels of the cervical spine is limited. With proper motor 
control, neuronal coordination of the work of the muscular coat of the neck on the 
dorsal and abdominal side, the vertebrae become segmentally extended. Without 
this stage, the vertebrae shall not be able to rotate relative to each other. This 
process is directly linked to the control of positioning of the head in the midline, 
selective head movements relative to the shoulder girdle, efficient swallowing and 
breast milk intake.

In premature babies with disturbed motor sequence of the triad, with the im-
maturity of the central nervous system, or perinatal damage, the reclination tends 
to intensify, and often survives in the persistent form. These include problems 
with motoric speech control, faulty posture, different types of scoliosis and mal-
occlusions. The muscular coat of the neck consists, among other, of neck erectors 
(the descending part of the quadrate muscle, iliocostalis cervicis muscle, splenius 
captitis muscle, splenius cervicis muscle, semispinalis captitis muscle, semispina-
lis cervicis muscle, longissimus captitis muscle). The muscles on the abdominal 
side of the neck characterize with lower mass than their antagonists, and include 
sternocleidomastoid muscle and longus captitis muscle, and longus colli muscle. 
Increased opistotonus, postural control disorders or forced position in an incuba-
tor cause the deepening muscle imbalance. Erectors dominate the layer of flexors, 
and through their attachments, they pull the head by the occiput over the atlanto-
axial joint. The hyperlordosis increases, and consequently, the pathological posi-
tioning of the larynx and oesophagus area also occurs. Muscles of the front wall 
of the neck are even stretched, the hypertonia of the mandible area is deepened, 
and the position of the tongue and the hyoid bone is altered (Kaczan, Regner  
2004: 165). 
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So, the stimulation with the use of the Vojta method may be started when 
a newborn is still in an incubator. Therapy intensity is adjusted to the general 
condition of the child. Initially it is recommended that the stimulation time is 
short, lasts no longer than a few seconds, to prevent excessive burden of the ner-
vous system. The main purpose of releasing the global pattern is to activate the 
work of muscles in the anterior neck wall. During the therapy the therapist tries 
to simultaneously activate the muscle tone of erectors and flexors, which con-
trol the positioning of cervical vertebrae. Thus, induced motor reactions mobilize 
the structures of the nervous system to execute motor patterns (e.g. support on 
the elbow) from the so called genetic matrix, i.e. mobility programs influenced 
by genetic factors (Pyda-Dulewicz 2015: 112). This activates nervous centres in 
the spinal cord, and in subcortical structures responding to stimulation, and force 
the deep layer of autochthonic muscles (rotators of the deep layer) to segmental  
extension of the cervical vertebrae.

THERAPEUTIC OPTIONS OF THE VOJTA METHOD 

A child is stimulated in supine recumbent position, with the use of the breast 
zone. It is located between VI and VII intercostal space. The activation causes ir-
ritation of the surrounding nerves and indirect and direct stretching of respective 
muscles and thorax organs (Giannantonio, Papacci, Ciarniello, Tesfagabir, Purca-
ro, Cota, Semeraro, Romagnoli 2010). The irritation is transferred by various ner-
vous tracts to the central nervous system. These include, among other the nervous 
tract conducting the impulse through the posterior roots Th6-Th8 during stretching 
intercostal muscles between VI and VII rib, and the nervous tract running through 
the posterior roots C1-C4 in the result of direct irritation of diaphragm attach-
ments (Sadowska, Szkolnicka, Banaszek 2001: 190). In response to the nervous 
stimuli, the longitudinal axis is positioned in the midline. Positioning of head in 
the same line is possible thanks to even activation of the tone of muscles: longus 
captitis and longus cervicis relative to the dorsal muscles: longissimus captitis, 
longissimus cervicis, interspinalis, semispinalis and spinalis cervicis. Only such 
position of the head relative to the shoulder girdle and pelvis, creates good condi-
tions for the stimulation of the sucking-swallowing-breathing triad. The therapy 
is conducted 3–4 times during a day, as a maximum. The number of exercises and 
their duration is always decided individually, depending on the clinical condition 
of the premature baby. The stimulation is made by the Vojta method qualified 
therapist, or by medical personnel instructed by the therapist. Over the time, when 
the newborn’s condition allows his discharge from the hospital, and the physio-
therapy care is still required, the child’s parents are taught further techniques and 
zones modifications. 
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To stimulate the triad sucking-swallowing-breathing the therapy also uses 
spontaneous crawling. The activity in the orofacial area is stimulated by releas-
ing partial movement patterns of facial muscles, muscles of the oral cavity bot-
tom, movements of the mandible and tongue. A starting position for spontaneous 
crawling is laying the child on the belly. In case of premature babies, the decision 
on the use of therapy in this position, shall be made by the attending physician. 
The child should be respiratorily stable, breathing on its own. As a general prac-
tice, the spontaneous crawling is most usually used in a rehabilitation surgery, 
after the discharge from hospital, as the continuance of the early physical therapy 
intervention. The main zones for releasing motor patterns in that position include: 
medial epicondylus of the humeral bone, lateral tuberosity of the calcaneal bone 
and the trunk zone. Proper activation of motor reactions causes the spine segments 
to straighten up, especially in the cervical section. It begins a game of muscles in 
the dorsal and abdominal layer of the neck which leads the neck out of reclina-
tion. The achievement of the optimal position of cervical, thoracic and lumbar 
vertebrae in the intermediate position, enables the rotational movement of the 
head (from the facial side to the occipital side). The movement is also followed 
by the eyeballs, tongue and there are observed various lips movements, and the 
corner of the mouth follows to the occipital side. There is released a partial pat-
tern of the complex of spontaneous locomotion, which is the mandibular side-
ways movement. In the psychomotor development, this movement is observed 
in the second trimester of life, and is made by the mandible during mastication 
and pounding solid consistency food in the mouth (Vojta, Peters 2006: 155). In 
the planned movement, the work is active and the tension of articulation muscles 
and the muscles in the bottom of the oral cavity is altered. The tongue does no 
longer have the conical form, typical for abnormality, it lays down flat, pushes to 
the bottom of the oral cavity and moves to a side. There also appear a very intense 
swallowing the saliva, and regaining the sucking reflex (Sadowska, Szkolnicka, 
Banaszek 2001: 236). 

Early physiotherapy intervention with the use of the Vojta method, soothes 
the motor anxiety of the baby, and introduces the so-called motor silence. Thanks 
to this, as soon as the baby is ready to drink the breast milk (32–34 week of preg-
nancy), it is much easier to attach it to the breast. Improvement of the muscle 
and nerve control of the face and neck areas enables the first sucking attempts 
and mastering the sucking-swallowing-breathing triad with simultaneous proper 
breathing through the nose. During nursing the baby’s head is positioned in the 
midline. Minimizing the spasms results in the first attempts to fix the sight on the 
mother’s face. Proper positioning of the body during nursing improves the ana-
tomical and spatial conditions of the pharynx area and facilitates the swallowing 
reflex. A psychological aspect of the motor silence is the facilitation of building  
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a relation between the nursing mother and her prematurely born child. Her anxi-
ety, and fear of the health loss, adaptation to the new situation also influence the 
first attempts of attaching a premature baby to breast (Chrzan-Dętkoś 2012: 54). 

CONCLUSIONS

Difficulties in executing primary reflexes, breast milk intake and synchro-
nization of sucking and swallowing determine further articulation development 
of a child (Barlow 2009: 179). Therapists should be fully aware of the continu-
ity of speech development, as specializations of eating and breathing activities 
(Mackiewicz 2001: 87; Witak-Światłowicz 2007: 343–344; Pluta-Wojciechowska 
2011: 128–129; Stecko 2013: 10–11). Speech development is dependent on the 
efficiency of the nervous system and eating movements patterns: sucking, swal-
lowing and mastication. During the first year of life, the tongue should gradu-
ally be erected, which is the guarantor of further proper development of speech. 
Disintegrated and disturbed reflexes shall delay the process (Masgutowa, Regner  
2009: 56). Disturbances in verbal communication, massive salivation, breathing 
through the mount instead of through the nose, hypotonia of the orbicularis oris 
muscle, malocclusions are some of the problems faced by parents at the later phas-
es of their child’s development. It must be remembered that a significant number 
of premature babies with burdened perinatal history, shall participate in intensive 
motor rehabilitation (Levitt 2007: 39). Frequent appointments at the doctor’s spe-
cializing in neurology and orthopaedics are further steps in the everyday struggle 
for fitness of the small child. Therefore, one should instruct the carers to prevent 
them from neglecting the orofacial sphere. 

Early logopaedic therapy is of therapeutic significance even before the verbal 
phase. The Castillo Morales therapy, logopaedic massage, Shantal massage, cra-
niosacral therapy or exercises improving the speech organ, should become stan-
dard care element of preterm born babies in the next decade (Sadowska, zaleski 
2004: 11; Peirsmann 2011: 57). It is the task of a therapist (speech therapist, phys-
iotherapist) who cares for the best possible and close to the correct breast milk 
intake, to use the child’s potential to the maximum and prevent the creation of and 
establishing wrong patterns. To achieve this, the therapist should establish such 
experiments related to breastfeeding which shall influence the creation of proper 
nursing functions already in the neonatal care units (Dworzańska, Borowicz-Lech 
2016: 13; Winnicka-Makulec 2012: 194).
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SUMMARy

Worldwide, around 10% of people have dyslexia, a neurological disability that impairs a per-
son’s ability to read and write. There is evidence that the typographic presentation of the written 
document has a significant effect on a text’s accessibility for people with dyslexia. One of the most 
significant factors that affects readability of the text is a typeface and/or its variations. In this paper, 
we present the reading process from neurophysiological and psycholinguistic perspectives. Though 
dyslexia is primarily related to deficits in phonological processing, the visual processing disorders 
also have an impact on reading. So we present simulations of visual distortions that help imagine 
what the printed text looks like for many people suffering from dyslexia. In the second part of the 
paper we present a set of common typefaces that are friendly for dyslexics and selected font types 
designed specifically for people with dyslexia.

Keywords: dyslexia, typefaces, readability, legibility, eye-tracking research

INTRODUCTION

Characters used in writing, i.e. letters, digits, ideograms, special symbols, 
etc., receive their unique shape in typography through typefaces. Individual type-
faces are characterised by uniform graphic characteristics: style, rhythm (regu-
lar repetition of the strokes in letters and spaces between them), proportions, the 
presence or absence of sheriffs (transverse or oblique lines which finish the let-
ters) as well as their composition or shape. Each typeface has a name (e.g. Avant 
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Garde, Bodoni, Garamond, Helvetica, Optima, Times New Roman, Univers) and 
is a copyright-protected work (cf. Wolański 2008).

Individual typefaces have their varieties, often significantly different from 
one another, yet they always have common graphic and structural elements. A va-
riety of a typeface differs from the other varieties in terms of sloping, width and 
thickness. Some typefaces, such as Romantiques, are designed in one variant only 
while others have many varieties, e.g. Helvetica, which has more than 40 of them 
(cf. Fig. 1). 

Figure 1. Sample varieties of typefaces in the Helvetica Neue family
Source: Helvetica (2016)

Typographic writing, externalised in a specific typeface and its variations, 
marks the beginning of reading, which is a complicated cognitive process involv-
ing the reception of linguistic and paralinguistic information through the sense of 
sight. Therefore, typographic readability of writing and the legibility of its char-
acters, as well as the process of reading as such, became the subject of systematic 
research and experiments towards the end of the 19th century, although the first 
attempts in this area can be traced back even to the 18th century.

Around 1790, Jean Anisson, the Director of the Imprimerie Nationale in Par-
is, undertook the first study on the readability of writing. Experiments in this area 
were also conducted by some ophthalmologists: Herman L. Cohn in Austria, and 
Louis Émile Javal in France. Based on his observations, the latter identified two 
distinctive actions of the eyeball: fixations, i.e. moments when the gaze is fixed 
at one point, and saccades, or skips to the next part of the text (Javal 1879). In 
the last decade of the 19th century, Edmund Landolt, a Swiss ophthalmologist, 
noticed that eyeball movements differed, depending on the language of the text 
being read.
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At the turn of the 19th and 20th century it was proved that the processing of 
text-based information occurs mostly during fixations. In 1922, Charles H. Judd 
and Guy T. Buswell described fixations observed during an experiment and their 
duration (Judd and Buswell 1922). In the early 1930s, large-scale studies on the 
process of reading and readability of printed text were carried out in the USSR, 
in a number of Moscow research centres: the OGIz Scientific-Research Insti-
tute (Association of State Publishers), the Scientific-Research Institute of Printing 
and the Scientific-Research Institute of Psychology (under the leadership of V.A.  
Artemov).

All of these observations and experiments paved the way to modern research 
on visual perception, readability of writing, reading speed and cognitive processes 
occurring when people read a text or view a static or moving image. Currently, 
eye-tracking or saccadic measurements are carried out in almost all areas of sci-
ence: in the humanities, e.g. in literary studies (cf. Mastalski 2015) and transla-
tion studies (cf. Płużyczka 2011, 2012), in social science, e.g. in education (cf. 
Nowakowska-Buryła and Joński 2012; Błasiak et al. 2013; Rożek 2014) and in 
medical sciences, for example in neurology (e.g. Ober et al. 2009; Borys 2015).

PHySIOLOGICAL, PSyCHOLOGICAL 
AND NEUROLOGICAL ASPECTS OF READING

The act of reading as a linguistic communication activity takes two prin-
cipal forms: silent reading (reception of graphic characters) and reading aloud 
(reception of graphic characters followed by transformation into sounds). Reading 
aloud for oneself and for others was a common practice until the 18th century. It 
was used to spend free time in the family (e.g. between spouses) and in a social 
group (e.g. in the army). It also strengthened ties between people. Silent reading 
became widespread at the turn of the 19th century. Initially, silent reading pro-
ceeded differently, depending on the person’s education. During silent reading, 
ordinary readers moved their lips slightly, and/or pronounced the text to be able to 
understand it. Educated people would read quietly with their mouth closed (Chart-
ier 1999: 132–133). Today, thanks to widespread literacy, reading has become  
a common skill.

The process of reading can be analysed on many levels: physiological, psy-
chological, psycholinguistic or, finally, neurological. In 1879, the French ophthal-
mologist Louis Émile Javal noticed that eyes did not move continuously along the 
text being read but, instead, moved in leaps. He called those rapid leaps of sight 
‘saccades’ (French: le mouvement saccadé). Moreover, he established that the sac-
cadic movement of the eye was ballistic in nature, i.e. it was impossible to change 
its direction between the start and the stop (after: Huey 1968). With saccades, the 
gaze moves to subsequent text fragments, and then fixes on a particular chunk of 
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text after each saccade. When reading texts in Latin alphabet, saccades run from 
left to right (whereas in Hebrew and Arabic they run in the opposite direction) and 
fi xations do not overlap with the boundaries of orthographic words (cf. Fig. 2).

Figure 2. A typical distribution of saccades and fi xations during the process of reading
Source: Eye tracking (2016)

The average length of a saccade spans 7–9 letters. Marcel A. Just and Patricia 
A. Carpenter (1987) experimentally proved that the area of text that the reader is 
able to cover with a single fi xation depends on the diffi culty of the text. For exam-
ple, when reading fairly easy texts, such as popular science articles from ‘News-
week’ or ‘Time’ magazines, college students covered an average of 1.2 words dur-
ing a single fi xation. Research on the English language also found that fi xations 
fell on 67.8% of words occurring in a text (Paulson and Goodman 1999). Most 
authors agree that fi xations fall on approx. 80–85% of content words and approx. 
35–40% of structure (functional) words in English (cf., e.g., Grabe 1991; Rayner 
1998, Paulson and Goodman 1999; Richardson and Spivey 2008).

The reader’s gaze may also move in the direction opposite to the one de-
termined by the alphabet. These movements are called regressive saccades, or 
regressions. Eyeball movements to the left within the same line of text or to the 
previous lines represent 10–15% of all saccades (Rayner 1998; Richardson and 
Spivey 2008). Regressions occur when recipients struggle to understand the word 
they have just read or when they want to double-check the general meaning of the 
text they are reading.
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In addition to fixations, the process of reading also involves the so-called 
refixations, i.e. additional fixations on the same word. Refixations fall on approx. 
15% of words in a text. As a rule, the underlying reason is that the word was insuf-
ficiently processed during the first fixation.

Experiments on reading speed were carried out already in the first half of the 
20th century. The pioneers in this field included U.S. researchers Charles H. Judd 
and Guy T. Buswell (1922) as well as Miles A. Tinker and Donald G. Paterson 
(Paterson and Tinker 1928, 1929ab, 1931abc 1932; Tinker 1955, 1965, Polish 
edition 1980). However, the real breakthrough in this field came with the com-
bination of eye-tracking research with digital techniques. Computers enable very 
accurate measurements of where the reader’s gaze is focused and for how long. 
Research of this kind, conducted by Marcel A. Just and Patricia A. Carpenter 
(1980), showed that the average duration of a saccade during the reading process 
ranged from 10 to 20 milliseconds, and the duration of a fixation was variable, 
amounting to an average of 250 milliseconds. Similar results can also be found in 
other sources (cf., e.g., Rayner 1998; Richardson and Spivey 2008).

Just and Carpenter (1987) calculated the average reading rate for a moderate-
ly difficult text for ordinary readers, such as students participating in their experi-
ment, obtaining a value of 240 words per minute. Other studies have demonstrated 
that the reading rate for an uncomplicated text reached 500 words per minute for 
a person skilled in speed reading (two words per a single fixation) (Smith 1971). 
According to other calculations, the maximum speed of the so-called ‘integral 
reading’ (‘word for word’) of an English text may reach 750–800 words per min-
ute. During a single fixation, readers need to cover about 20 letters with their 
gaze, and the average fixation time must amount to 250 milliseconds. Any faster 
integral reading would exceed human physiological capabilities (Nagy, Herman 
and Anderson 1985).

As proven by neurophysiological research, the cognitive processing of a text 
is only possible for the fragment of a text which goes to the centre of the macula 
lutea of the retina (Latin: fovea centralis), located in the posterior pole of the 
eyeball. The human brain does not focus on the entire physically available field 
of view but, instead, selects only those fragments whose image is formed in the 
area of the retina which is best-equipped with photoreceptor cells (Lindsay and 
Norman 1991.

As proven by the research conducted by David H. Hubel and Tornsten Wiesel 
(1981 Nobel Prize winners recognised for discoveries concerning information 
processing in the visual system), the image of reality recorded by humans, includ-
ing letters, does not reach the cerebral cortex in the same form as the form that 
goes to the retina. In the upper hills (superior collicula), the image of each letter 
is first decomposed into constituents: straight lines (horizontal, vertical and diago-
nal) and curves. The fragmented image is sent to the cerebral cortex where it is put 
together again. The visual cortex, which is the last element of the visual pathway, 
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is connected with two channels of the brain: macrocellular and microcellular. The 
latter is used to transfer smaller and fi ner shapes, such as letters (Bednarek 1999; 
Vetulani and Cieśliński 2011).

During a fi xation, a fragment of text is perceived (perceptual encoding phase) 
and its meaning is sought in the reader’s mental dictionary (lexical access phase). 
In the 1980s, Marcel A. Just and Patricia A. Carpenter (1987) formulated the so-
called eye-mind hypothesis, which assumes that there are no signifi cant delays 
between the two phases, i.e. the cognitive system has access to the perceptually 
encoded visual information almost immediately after gaze starts to fi xate on a par-
ticular section of text. With reference to that hypothesis, Ida Kurcz and Anna 
Polkowska used the following phrase: ‘hypothesis on the immediate information 
transfer from eye to mind’ (Kurcz and Polkowska 1990: 46). In the course of their 
experiments, Just and Carpenter (1987) found that perceptual encoding takes 50 
milliseconds whereas the remaining time of a fi xation (i.e. an average of approx. 
200 milliseconds) is devoted to lexical access or, in other words, to fi nding the 
respective word in the reader’s mental dictionary.

There are many issues where authors of psychological or psycholinguistic 
descriptions of the act of reading do not take a fi rm stance. For instance, it is not 
known whether words are recognised through access to subverbal representations 
(features of letters, letters), or through representations of the entire word in the 
reader’s mental dictionary. According to Frank Smith (1971), the only represen-
tations which relate to printed words are the characteristics which defi ne letters 
in a specifi c word (straight lines and curves, angles, etc.). According to this re-
searcher, letters have their distinct functional characteristics which enable us to 
recognise a word printed with different typefaces and/or different typeface variet-
ies as the same word each time (cf. Fig. 3).

Figure 3. By referring to the attributes defi ning letters in a particular word (straight lines and 
curves, angles, etc.), we can read a word printed with different typefaces and different typeface 
varieties

Source: Authors’ own work based on: F. Smith (1971)
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According to another hypothesis, the units of recognition are letters in the 
word, not the characteristics that constitute those letters (Healy 1981). The phe-
nomenon of the so-called ‘word superiority’ has also been proven. It means that 
a letter occurring in an existing word (e.g. the letter r in the word work) is more 
readily recognised than the same letter occurring in a sequence which does not 
represent a word (e.g. bcapr) or in isolation (Reicher 1969).

A proof to support the claim that words have integrating perceptual proper-
ties going beyond the constituent letters can be found in a simple experiment: 
a text consisting of words with a scrambled letter order does not lose much of its 
readability. It is enough to retain the first and the last letter in the scrambled word 
and to make sure that the scrambled word contains all the letters, i.e. has the same 
length as the original word (cf. Fig. 4) (Vetulani and Cieśliński 2011).

Figure 4. An experimental proof that words have integrating perceptual properties that go 
beyond their constituent letters

Source: Scrambled Text (www.brainhq.com/brain-resources/brain-teasers/scrambled-text)

This experiment also indicates that the identification of a word in the course 
of reading does not occur on a letter-by-letter basis but, instead, happens as a result 
of parallel (simultaneous) processing. According to Dominic W. Massaro (1975), 
in order to facilitate the perception of letters which have not been fully processed 
(for example, letters in the middle of a word), we rely on implicit knowledge and 
orthographic redundancy.

Moreover, neither psychologists nor psycholinguists have provided a clear 
answer to the question of whether images of words are identified via direct ac-
cess to their meanings in the reader’s mental dictionary or whether such access 
is mediated phonologically. The visual strategy, called ‘Chinese’ by analogy to 
the morphemic Chinese writing system, assumes that the reader uses the graphic 
image of a word as an iconic code that opens meanings in the mental dictionary 
(Treiman and Baron 1981). In turn, the phonological strategy, called ‘Phoenician’ 
by reference to the creators of the alphabet based on the grapheme-phoneme cor-
respondence (GPC), posits that the substance of a word must be processed from 
the graphic to the phonemic form in order to reach the meaning (Venezky 1970; 
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Baron and Strawson 1976). Moreover, it cannot be excluded that the above-de-
scribed mechanisms for identifying meaning can be applied in the reading process 
in respect of different text elements (Jorm 1985).

In addition to all of the controversies described above, one must consider one 
general problem, namely that it is not clear whether word recognition is an as-
cending process (stimulus-driven) or a descending process (context-driven). Ac-
cording to the concept which views reading as an ascending (bottom-up) process, 
readers analyse visual stimuli individually and sequentially, which enables them 
to recognise the meaning of subsequent elements of the text until the entire phrase 
has been understood (Johnson 1977). The concept which views reading as a de-
scending (top-down) process assumes that readers use several stimuli to formulate 
hypotheses about the text they see. Therefore, further reading is a function of 
expectations formed on the basis of the knowledge about the world and language, 
and reader’s experience. For instance, it is easy to supply the missing element in 
the following sentence: The cat hunted down_____ (Smith 1971). Other research-
ers describe reading as an interactive process involving various skills and types 
of knowledge: automatic recognition skills, vocabulary and structural knowledge, 
formal discourse structure knowledge, content/world background knowledge, 
synthesis and evaluation skills/strategies, and metacognitive knowledge and skills 
monitoring (cf. Grabe 1991: 379).

VISUAL PERCEPTION OF TEXT IN DySLEXIA

Many definitions of dyslexia, including the popular definition published in 
1994 by the International Dyslexia Association (previously The Orton Dyslexia 
Society), contain a statement that specific difficulties in reading and writing in-
volve, among others, ‘difficulties in decoding individual words, which usually re-
flect insufficient phonological processing skills’ (after: Bogdanowicz 1997: 149). 
For many years, research focused exclusively on finding and proving disorders of 
the phonological subsystem in patients with dyslexic problems – see, for instance, 
comments to the test tasks in the guide to the diagnostic tool entitled Diagnoza 
dysleksji u uczniów klasy III szkoły podstawowej [Diagnosing dyslexia in 3rd 
grade primary school students] (Bogdanowicz et al. 2008). Meanwhile, neuro-
physiological studies have shown that dyslexic problems are caused to an equal 
extent by irregularities in the structure and functioning of macro- and microcellu-
lar brain channels in the visual system (cf. Bednarek 2002; Vetulani and Cieśliński 
2011). Damage in the microcellular pathway, which is designed to transfer smaller 
and more subtle shapes such as letters, is responsible for problems in visual infor-
mation processing, such as the confounding of letters <v> and <y> (Vetulani and 
Cieśliński 2011).
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The results of experimental studies coincided with the observations made 
during a speech therapy practice (cf. e.g. Korendo 2011). According to Marta Ko-
rendo, diagnostic and therapeutic practice can easily reveal evidence of impaired 
visual perception, usually consisting in ‘confounding similar letters (while read-
ing, rewriting and writing), skipping lines of text while reading, ignoring the left 
side of the space, changing the order of characters in texts while reading, skipping 
diacritics, problems with reading short words, difficulty in finding words and pas-
sages in a text that has been read [...]’ (Korendo 2011: 117–118). For example, 
cases of confounding letters <b, p> can serve as evidence for problems with the 
processing of auditory information (failure to recognise the opposition between 
voiced and voiceless consonants) and for impaired visual processing (incorrect 
analysis of images rotated in space), yet the confounding of letters <u, n> clearly 
indicates a problem with visual perception (examples after: Korendo 2011: 118).

Evidence of impaired visual perception is also provided by adult dyslexics. 
Sam Barclay, a dyslexic British graphic designer and typographer, has written 
a book entitled I Wonder What It’s Like to be Dyslexic, where he vividly shows 
how the brain of a dyslexic person distorts the text while reading.

A simulation of the most common text distortions is also shown by Toni-
Lee Capossela (1998). This work presents, among others, the confluence of a se-
ries of adjacent words, an incorrect perception of letters which represent spatial 
variations of a single character (e.g. <d, b, p, q>) or the movement of some letters 
above or below the baseline of written text (cf. Fig. 5).

Figure 5. A simulation showing how text is transformed when perceived by a dyslexic person
Source: T.-L. Capossela (1998: 98)
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The deformed visual perception of text seems to be confirmed by the eye 
movements recorded during the process of reading. In eye-tracking studies con-
ducted by Maria Pia Bucci et al. (2012), saccades and fixations were recorded 
during the process of reading and word search in a text. The study involved three 
children: an 11-year-old child with dyslexia, and 9- and 11-year-old children with-
out dyslexia. The study found that the dyslexic child had more fixations and re-
gressions. The eye movements of the 9-year-old without dyslexia were less accu-
rate than those of the non-dyslexic 11-year-old but were nevertheless much more 
precise than the eye movements of the 11-year-old child with dyslexia (cf. Fig. 6). 
The saccades and eye fixations of a dyslexic child very often run above or below 
the actual boundaries of the text, which may indicate that the dyslexic brain tries 
to locate writing in places where no writing is actually present.

Figure 6. Comparison of eye movements for a dyslexic and a non-dyslexic child
Source: M.P. Bucci et al. (2012)

The occurrence of saccadic movement disorders in people with dyslexia has 
been also confirmed by other researchers (e.g. Pavlidis 1985; Rosenbloom and 
Morgan 1990; Adamczak 2011; Adamczak, Nagalewska and Miśkowiak 2012). 
They have demonstrated that these movements are characterised by a reduced 
accuracy of saccades, a longer response time of a saccade and an increased num-
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ber of regressive saccades, both while reading and during other activities which 
involve the visual system. Research carried out in Poland has shown that ap-
prox. 40–45% of children diagnosed with dyslexia have problems passing a test 
checking saccadic movements (Adamczak 2011: 90; Adamczak, Nagalewska and 
Miśkowiak 2012: 711).

Most researchers believe that the malfunction of saccadic movements co-
exists with dyslexia and is an effect rather than a cause of dyslexia. A dyslexic 
person who has difficulty understanding the meaning of a written text must return 
to earlier passages more frequently, which creates the impression of irregular sac-
cadic movements (cf. e.g. Evans, Drasdo and Richards 1996).

Dyslexia and the Meares-Irlen syndrome, also known as visual stress, are two 
different disorders. Nevertheless, as indicated by various estimates, between 10% 
and even 60% of dyslexic persons are affected by a wide range of visual stress 
symptoms (Evans 2001; Wilkins 2003). Evenly printed lines of text cause discom-
fort and inability to concentrate. The visual perception of text becomes distorted: 
words become fuzzy or blurred (cf. Fig. 7a), some letters become erased (cf. Fig. 
7b), letters and words overlap, creating a halo effect (cf. Fig. 7c), letters bend, 
creating the effect of a waving line of printed text (cf. Fig. 7d), some letters and 
words move closer whereas others move away from one another, creating vertical 
corridors (cf. Fig. 7e), letters rise and fall, creating a wave effect (cf. Fig. 7f), the 
text forms a three-dimensional convergent perspective (cf. Fig. 7g), or blurred text 
begins to spin around a central point with a correct focus (cf. Fig. 7h).

7b

7d

7a

7c
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Contemporary advanced eye-tracking methods as well as the knowledge of 
visual perception disorders in people with dyslexia allow, on the one hand, to 
identify dyslexia-friendly typefaces among the typefaces that are in common use 
and, on the other, to design special typefaces which take into account the singu-
larities of text perception by people affected by this disorder.

STANDARD TyPEFACES WHICH ARE DySLEXIA-FRIENDLy

In 2013, Luz Rello and Ricardo Baeza-yates conducted a comprehensive 
eye-tracking study in Spain involving the most popular typefaces used in various 
publications (Rello and Baeza-yates 2013). Their analysis covered nine typefaces 
(some of them in two versions), of which eight were standard typefaces and one 
was specifically designed for people with dyslexia (OpenDyslexic, in a straight 
and cursive style). In total, the experiment analysed twelve variants of typefaces: 
Arial, Arial Italic, Computer Modern Unicode (CMU), Courier, Garamond, Hel-
vetica, Myriad, OpenDyslexic, OpenDyslexic Italic, Times, Times Italic and Ver-
dana (cf. Fig. 8).

7f

7h

7e

7g

Figure 7a–h. Text distortions during reading as a symptom of visual stress
Source: Irlen Institute (2013)
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Figure 8. Typeface variants analysed by Luz Rello and Ricardo Baeza-yates in their  
experiment

Source: Authors’ work based on: L. Rello and R. Baeza-yates (2013: 2)

The experiment was conducted with the participation of 48 subjects (22 wom-
en and 26 men) officially diagnosed with dyslexia (yet without diagnosed prob-
lems with visual acuity). Their ages ranged from 11 to 50. During the study, all 
the subjects were asked to read 12 texts typeset with 12 variants of typefaces. The 
texts represented the same genre and the same stylistic variation, and consisted of 
60 words each (the average word length ranged from 4.92 to 5.87 characters). The 
texts did not contain any numeric expressions written with digits or any abbrevia-
tions (acronyms). Three parameters were measured: the total time taken to read 
the text (in seconds), the total time of all fixations (in seconds) and participants’ 
preferences with regard to specific typefaces (on a five-point Likert scale).

It was assumed that the preferred outcome was the shortest possible time 
needed to read the text. However, the aim was not to achieve mechanical reading 
but, instead, reading comprehension. After completion of the reading task, the 
subjects were tested for text comprehension. Fixation time was an equally impor-
tant criterion for the readability of a typeface. It was assumed that the shorter the 
fixation time, the better the readability of the text since a longer fixation time may 
indicate problems with image processing. In addition, the participants were given 
an opportunity to express their own preferences with regard to each of the tested 
typefaces.

The experiment showed that the shortest reading time and the shortest fixa-
tions were achieved with the widely available sans-serif typefaces in the straight 
variation (Helvetica, Arial, Verdana), the specifically designed typeface called 
OpenDyslexic (sans serif, the straight variation) and Courier (monospaced serif 
fonts). On the other hand, serif typefaces and/or cursive variations performed 
worse in the study. Detailed results of the experiments are shown in Table 1.
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TyPEFACES DESIGNED SPECIFICALLy FOR PEOPLE WITH DyS-
LEXIA

Over the last decade, a least seven different typefaces were specifically de-
signed for people with dyslexia: Lexia Readable by Keith Bates (2006), Sylexiad 
by Robert Hillier (2006), Gill Dyslexic and Dyslexie by Christian Boer (2008), 
Read Regular by Natascha Frensch (2008), OpenDyslexic by Abelardo Gonzalez 
(2011) and the Polish Doferm by Marcin Kasperek (2013). Among them, Dyslexie 
(cf. Fig. 9a) and OpenDyslexic (cf. Fig. 9b) have gained the greatest popularity.

Designed in 2008 by Christian Boer, A Dutch graphic artist, Dyslexie is 
a sans-serif typeface in four varieties: straight (antiqua), inclined (italic), bold, and 
bold inclined. The designer’s main aim was to create a typeface where individual 
letters would be easiest to distinguish from one another. According to Boer, who 
is dyslexic himself, the main problem with reading for dyslexic people consists in 
their inability to distinguish between similar letters, formed by the duplication of 
morphological elements, such as strokes in letters <v, w> or <i, j>, or those which 
are mirror images of other letters, such as <p, b, d, q> (cf. Fig. 10).

Figure 9ab. Two most popular typefaces designed specifically for people with dyslexia 
Source: dyslexiefont.com, opendyslexic.org

9a 9b
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In Dyslexie, letters are strongly thickened at the bottom. They support 
imagination by ‘adding weight’ to the characters in order to prevent them from 
reversing, rotating or ‘flying away’ (cf. Fig. 11a). The axis in certain letters  
(e.g. <i, j, l>) is more inclined, which brings them closer to handwritten characters 
and, thus, easier to distinguish (cf. Fig. 11b). The openings in letters are suitably 
wide, which is intended to improve their readability (cf. Fig. 11c). Similar-looking 
letters (e.g. <v, w, y>) were designed with different heights to maximise their 
distinctiveness (cf. Fig. 11d). Unsymmetrical arcs were introduced to augment 
the difference between ‘twin characters’. In the case of <b> and <d>, the arcs 
are slightly cut: at the bottom in the former and at the top in the latter (cf. Fig. 
11e). The upper and lower extensions of letters were significantly increased in 
comparison with standard typefaces to enhance their shapes and to increase the 
distinctiveness of individual characters (cf. Fig. 11f). The greater-than-standard 
x-height (the difference between the baseline and central line of the letter) also 
improves the distinctiveness of characters without upper and lower extensions (cf. 
Fig. 11g). In order to improve the readability of entire sentences and components 
of complex utterances, capital letters as well as punctuation marks dividing and 
ending the sentence were enlarged and thickened (cf. Fig. 11h). Letter spacing 
and word spacing was enlarged in comparison to standard typefaces in order to 
prevent adjacent letters and words from merging (cf. Fig. 11i).

Figure 10. Morphological similarity of letters 
in standard typefaces

Source: dyslexiefont.com
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Figure 11a–i. Dyslexie was designed to enable readers to distinguish between letters as easily 
as possible

Source: dyslexiefont.com

Dyslexie was subjected to a number of independent studies. For example, 
a relatively large group of children aged 8 to 12 was tested during the experiments 
conducted by Tineke Pijpker from the University of Twente in the Netherlands. 
The experimental group consisted of 22 children with dyslexia whereas 42 chil-
dren represented the control group. In addition, each group was subdivided by 
reading fluency (higher and lower levels of proficiency). The content of text read 
by the children was tailored to their age. Each child read a text typeset in Dyslexie 
and in Arial (on a white and yellow background). The researchers measured the 
reading speed and the number of errors made in the course of reading. As regards 
speed, no statistically significant differences were found with regard to the type-
face and background. However, the group of dyslexic children with lower levels 
of reading proficiency made significantly fewer errors when reading a text in Dys-
lexie (cf. Pijpker 2013: 18–27).

Dyslexie is used many countries to typeset children’s books, for instance in 
the ‘Here’s Hank’ series by Henry Winkler and Lin Oliver. Each of the books from 
this series contains a page with an explanation that the publication was typeset 
with a special typeface for dyslexics, which is also easy to read for non-dyslexic 
children (cf. Fig. 12ab).
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OpenDyslexic, designed in 2012 by Abelardo Gonzalez and released through 
an open-source license, was intended as a free alternative to Dyslexie, which was 
available only in a paid version at the time, even for private use. OpenDyslexic 
is a san-serif typeface in five varieties: straight (antiqua), inclined (italic), bold, 
bold inclined, and monospace (fixed character width). When embarking upon the 
project, the author’s basic idea was to design characters with maximum distin-
guishability. Letters in OpenDyslexic are ‘heavy’ at the bottom, which is intended 
to help readers to place them in the baseline of the printed text, often perceived 
by dyslexics as disrupted. The idea to thicken the lower parts of the letters made 
OpenDyslexic very close to Dyslexie.

OpenDyslexic is offered among available fonts by some websites, including 
the Polish-language version of Wikipedia. It can be also used on Android and iOS 
mobile devices, such as smartphones and tablets. Amazon has included Open-
Dyslexic among fonts available in its new Kindle e-readers (cf. Fig. 13ab). The 
Polish typeface also contains letters with Polish diacritics.

DOES THE TyPEFACE MATTER? A SUMMARy

The results of contemporary experimental studies clearly show that typefaces 
(as well as their varieties) have a big impact on text readability and may facili-
tate the perception of written information for dyslexic people. Three categories 
of typefaces are most reader-friendly for people with this type of disorder. First-

12a 12a

Figure 12ab. An introductory page and a chapter opening page in one of 
the ‘Here’s Hank’ books, typeset with Dyslexie

Source: H. Winkler and L. Oliver, The Soggy, Foggy Campout (2016)
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ly, those are sans-serif antiqua styles such as Arial, Helvetica or Verdana. These 
typefaces are characterised by clear and simple forms of letters, a large x-height, 
strongly marked lower extensions (in letters <g, j, p, q, y>) and upper exten-
sions (in <b, d, f, h, k, l, t>), making it easier for readers to distinguish between 
certain letters, such as <i> and <j>, <n> and <h> or <a> and <d>. These styles 
also use wider letter spacing, which prevents the optical merging of certain letters 
into a single character, for example <rn> into <m> (as in stern and stem or darn 
and dam). Secondly, some dyslexia-friendly typefaces were specifi cally designed 
for people with this disorder (such as OpenDyslexic or Dyslexie), and contain 
rounded shapes somewhat resembling handwritten letters. These typefaces have 
all of the above-mentioned properties of san-serif antiquas but also make a clear 
distinction between the so-called ‘mirror image twins’, such as <p, b, d, q, g>, 
<a, e>, <m, n, u>, <l, ł, t>, as well as other characters, for example, <l> (lower-
case ‘l’), <I> (uppercase ‘I’) and <1> (digit ‘one’). Thirdly, monospace typefaces 
(e.g. Courier), where all characters have the same width, are highly readable for 
dyslexics despite their unsophisticated structure.

The decoding of printed characters, which directly infl uences the automa-
tion of reading, is among the fi rst diffi culties encountered by a dyslexic person 
who is learning to read. If this task is facilitated, dyslexic readers will be able to 
pay more attention to overcoming other diffi culties associated with the reception 
of a written text. Therefore, when preparing various publications (electronically 
and on paper) for dyslexic students who are learning to read, it is important to use 

Figure 13. OpenDyslexic as an available font in Wikipedia and Kindle e-readers
Source: Wikipedia, documentally.com

13a 13b
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typefaces which were found to be dyslexia-friendly in the course of experimental 
studies. The only question that arises in this context is whether we should actu-
ally help dyslexics by using dedicated typefaces to facilitate the text recognition 
process despite the fact that in real life they will need to read various messages 
typeset with other fonts. Perhaps this solution is workable only at the initial stages 
of education, when children are learning to read. Once a dyslectic student has 
mastered the decoding of characters, it might be reasonable to consider a gradual 
abandonment of dedicated typefaces. These issues, however, require further ex-
ploration through experimental research.

BIBLIOGRAPHy

Adamczak N., 2011, Ocena wybranych parametrów układu wzrokowego u dzieci i młodzieży z mia-
sta Poznania ze zdiagnozowaną dysleksją [doctoral dissertation], Poznań. Available: <http://
www.wbc.poznan.pl/Content/223103/index.pdf>, accessed: 25.05.2016.

Adamczak N., Nagalewska A., Miśkowiak B., 2012, Wybrane parametry układu wzrokowego u dzie-
ci ze zdiagnozowaną dysleksją, “Problemy Higieny i Epidemiologii”, 93(4), pp. 707–712.

Baron J., Strawson C., 1976, Use of orthographic and word-specific knowledge in reading words 
aloud, “Journal of Experimental Psychology: Human Perception and Performance”, 2(3), pp. 
383–393.

Bednarek D., 1999, Neurobiologiczne podłoże dysleksji, “Przegląd Psychologiczny”, 42(1/2), pp. 
17–26.

Bednarek D., 2002, Specyficzne trudności w czytaniu w świetle najnowszych badań, “Kosmos. Prob-
lemy Nauk Biologicznych”, 51(1), pp. 57–67.

Błasiak W., Godlewska M., Rosiek R., Wcisło D., 2013, Eye-tracking. Nowe możliwości ekspery-
mentalne w badaniach edukacyjnych, “Edukacja – Technika – Informatyka”, 1(4), pp. 481–
488.

Bogdanowicz M., 1997, Specyficzne trudności w czytaniu i pisaniu w świetle klasyfikacji medyc-
znych, psychologicznych i pedagogicznych, “Audiofonologia”, 10, pp. 145–157.

Bogdanowicz M., Jaworowska A., Krasowicz-Kupis G., Matczak A., Pelc-Pękala O., Pietras I., 
Stańczak J., Szczerbiński M., 2008, Diagnoza dysleksji u uczniów klasy III szkoły podsta-
wowej. Przewodnik diagnostyczny, Warszawa.

Borys M., 2015, Zastosowania analizy ruchu oczu w diagnostyce chorób neurodegeneracyjnych, 
“Informatyka, Automatyka, Pomiary w Gospodarce i Ochronie Środowiska”, 5(2), pp. 55–63.

Bucci M.P., Nassibi N., Gerard C.-L., Bui-Quoc E., Seassau M., 2012, Immaturity of the Oculomo-
tor Saccade and Vergence Interaction in Dyslexic Children: Evidence from a Reading and Vi-
sual Search Study, “PLoS One”, 7(3). Available: <dx.doi.org/10.1371/journal.pone.0033458>, 
accessed: 25.05.2016.

Capossela, T.-L., 1998, The Harcourt Brace Guide to Peer Tutoring, Fort Worth.
Chartier R., 1999, Stosowanie pisma [in:] R. Chartier (ed.), Historia życia prywatnego, vol. 3, Od 

renesansu do oświecenia, Wrocław.
Evans B.J.W., 2001, Dyslexia and Vision, London.
Evans B.J.W., Drasdo N., Richards I.L., 1996, Dyslexia: The link with visual deficits, “Ophthalmic 

& Physiological Optics”, 16(1), pp. 3–10.
Eye tracking, 2016, [in:] Wikipedia. The Free Encyclopedia. Available: <en.wikipedia.org/w/index.

php?title=Eye_tracking&oldid=719303486>, accessed: 25.05.2016.

EWA WOLAńSKA, ADAM WOLAńSKI



177

Grabe W., 1991, Current Developments in Second Language Reading Research, “TESOL Quar-
terly”, 25(3), pp. 375–406.

Healy A.F., 1981, The effects of visual similarity on proofreading for misspellings, “Memory & 
Cognition”, 9(5), pp. 453–460.

Helvetica, 2016, [in:] Wikipedia. The Free Encyclopedia. Available: <en.wikipedia.org/w/index.php
?title=Helvetica&oldid=722013538>, accessed: 25.05.2016.

Huey E.B., 1968, The Psychology and Pedagogy of Reading, Cambridge.
Irlen Institute, 2013, Irlen Syndrome Sample Print Distortions [animated video file]. Available: 

<www.youtube.com/watch?v=FARizLljRkc>, accessed: 25.05.2016.
Javal L.É., 1879, Esai sur la psysiologie de la lecture, “Annales d’Oculometrie”, 82, pp. 242–253.
Johnson N.F., 1977, A pattern-unit model of word identification [in:] D. LaBerge, S.J. Samuels 

(eds.), Basic processes in reading: Perception and comprehension, Hillsdale.
Jorm A.M., 1985, The Psychology of Reading and Spelling Disabilities, London.
Judd Ch.H., Buswell G.T., 1922, Silent reading: A study of the various types, Chicago.
Just M.A., Carpenter P.A., 1980, A theory of reading: from eye fixation to comprehension, “Psychol-

ogy Review”, 87(4), pp. 329–354.
Just M.A., Carpenter P.A., 1987, The Psychology of Reading and Language Comprehension, 

Boston.
Korendo M., 2011, Specyfika postrzegania wzrokowego u dzieci z dysleksją, [in:] M. Michalik (ed.), 

Biologiczne uwarunkowania rozwoju i zaburzeń mowy. Monografia wieloautorska, Kraków.
Kurcz I., Polkowska A., 1990, Interakcyjne i autonomiczne przetwarzanie informacji językowych. 

Na przykładzie procesu rozumienia tekstu czytanego na głos, Wrocław.
Lindsay P.H., Norman D.A., 1991, Procesy przetwarzania informacji u człowieka, Warszawa.
Massaro D.W., 1975, Understanding language: an information, processing analysis of speech per-

ception, reading, and psycholinguistics, New york.
Mastalski A.S., 2015, Kognitywne podstawy teorii wiersza, semantyki wersyfikacyjnej oraz inter-

pretacji wersologicznej. Wybrane problemy okulograficznej analizy kompozycji prozodyjnej 
[doctoral dissertation], Kraków.

Nagy W.E., Herman P.A., Anderson R.C., 1985, Learning words from context, “Reading Research 
Quarterly”, 20(2), pp. 233–253.

Nowakowska-Buryła I., Joński T., 2012, Eye-trackingowe badania prezentacji multimedialnych 
konstruowanych dla wspomagania edukacji wczesnoszkolnej [in:] W. Skrzydlewski, S. Dylak 
(eds.), Media – Edukacja – Kultura. W stronę edukacji medialnej, Poznań–Rzeszów.

Ober J., Dylak J., Gryncewicz W., Przedpelska-Ober E., 2009, Sakkadometria – nowe możliwości 
oceny stanu czynnościowego ośrodkowego układu nerwowego, “Nauka”, 4, pp. 109–135.

Paterson D.G., Tinker M.A., 1928, Influence of type form on speed of reading, “Journal of Applied 
Psychology”, 12(4), pp. 359–368.

Paterson D.G., Tinker M.A., 1929a, Studies of typographical factors influencing speed of reading, 
II: Size of type, “Journal of Applied Psychology”, 13(2), pp. 120–130.

Paterson D.G., Tinker M.A., 1929b, Studies of typographical factors influencing speed of reading, 
III: Length of line, “Journal of Applied Psychology”, 13(3), pp. 205–219.

Paterson D.G., Tinker M.A., 1931a, Studies of typographical factors influencing speed of reading, V: 
Simultaneous variation of type size and line length, “Journal of Applied Psychology”, 15(1), 
pp. 72–78.

Paterson D.G., Tinker M.A., 1931b, Studies of typographical factors influencing speed of reading, 
VI: Black type versus white type, “Journal of Applied Psychology”, 15(2), pp. 241–247.

Paterson D.G., Tinker M.A., 1931c, Studies of typographical factors influencing speed of reading, 
VII: Variations in color of print and background, “Journal of Applied Psychology”, 15(5), 
pp. 471–479.

TyPEFACES THAT MAKE READING EASIER FOR DySLEXIC PEOPLE



178

Paterson D.G., Tinker M.A., 1932, Studies of typographical factors influencing speed of reading, X: 
Style of typeface, “Journal of Applied Psychology”, 16(6), pp. 605–613.

Paulson E.J., Goodman K.S., 1999, Influential Studies in Eye-Movement Research, “Reading On-
line”.

Pavlidis G.Th, 1985, Eye movement differences between dyslexics, normal, and retarded readers 
while sequentially fixating digits, “American Journal of Optometry and Physiological Optics”, 
62(12), pp. 820–832.

Pijpker T., 2013, Reading performance of dyslexics with a special font and a colored background, 
Twente.

Płużyczka M., 2011, Okulograficzne wsparcie badań nad procesem tłumaczenia a vista, “Ling-
wistyka Stosowana”, 4, pp. 180–189.

Płużyczka M., 2012, Na co patrzy, a co widzi tłumacz a vista? Translatoryczne możliwości poznaw-
cze okulografii, “Lingwistyka Stosowana”, 5, pp. 65–74.

Rayner K., 1998, Eye Movements in Reading and Information Processing: 20 Years of Research, 
“Psychological Bulletin”, 124(3), pp. 372–422.

Reicher G., 1969, Perceptual recognition as a function of meaningfulness of stimulus material, 
“Journal of Experimental Psychology, 81(2), pp. 275–280.

Rello L., Baeza-yates R., 2013, Good Fonts for Dyslexia, The 15th International ACM SIGACCESS 
Conference of Computers and Accessibility, Washington USA. Available: <http://dyslexia-
help.umich.edu/sites/default/files/good_fonts_for_dyslexia_study.pdf>, accessed: 25.05.2016.

Richardson D.C., Spivey M.J., 2008, Eye-Tracking: Research Areas and Applications [in:] 
G.E. Wnek, G.L. Bowlin (eds.), Encyclopedia of Biomaterials and Biomedical Engineering, 
New york.

Rosenbloom A.A., Morgan M.W., 1990, Principles and practice of pediatric optometry, Phila-
delphia.

Rożek B., 2014, Wykorzystanie badań eye-trackingowych do analizy procesu rozwiązywania tes-
towego zadania matematycznego jednokrotnego wyboru, “Edukacja – Technika – Informa-
tyka”, 2(5), pp. 385–391.

Smith F., 1971, Understanding reading: A psycholinguistic analysis of reading and learning to read, 
New york.

Tinker M.A., 1955, The Tinker Speed of Reading Test, Minneapolis.
Tinker M.A., 1980, Podstawy efektywnego czytania, transl. K. Dudziak, Warszawa.
Treiman R., Baron J., 1981, Segmental analysis ability: Development and relation to reading ability 

[in:] G.E. MacKinnon, T.G. Waller (eds.), Reading research: Advances in theory and practice, 
vol. 3, New york.

Venezky R.L., 1970, The Structure of English Orthography, Mouton.
Vetulani J., Cieśliński P., 2011, Błogosławiona mutacja genu FoxP2, “Gazeta Wyborcza”, 17 June.
Wilkins A., 2003, Reading Through Colour, Chichester.
Wolański A., 2008, Edycja tekstów. Praktyczny poradnik. Książka – prasa – WWW, Warszawa.

EWA WOLAńSKA, ADAM WOLAńSKI



Speech Disorders 





Linguistic education and logopedic therapy 
in the program for the early support 

of the development of children with profound 
hearing impairments

kaziMiera krakowiak
john paul ii catholic university of lublin

Chair of Special Pedagogy

SUMMARy

The goal of the author is to begin a wide-ranging, professional discussion on the individual 
selection of methods of linguistic upbringing and logopedic therapy for special developmental and 
educational needs of hearing-impaired children. This discussion is necessary in view of changes in 
the medical care of hearing-impaired persons. The essence of changes lies in that there has been an 
increase in the number of children that have an opportunity to develop the hearing functions of the 
brain owing to sensory stimulation, using hearing prostheses (hearing aids and cochlear implants). 
The child’s chances are the greater, the earlier they are fitted with a well-selected auditory prosthe-
sis. The child fitted with auditory prostheses, however, is not a perfectly hearing child. Individual 
benefits from using them vary in individual persons. A hearing-impaired child needs logopedic care 
and linguistic upbringing even when they seemingly respond well to sounds.  The methods of man-
agement should be carefully adjusted to individual developmental needs and take into consideration 
a thorough and comprehensive diagnosis of the child’s linguistic and cognitive activities. 

 The objective of the article is to define the tasks of specialist teams taking measures under 
the programme of early assistance to development of profoundly hearing-impaired children. These 
measures should be addressed to families and their social environments.  This is justified by the 
developmental needs of every child, arising not only from deficit in perceptual ability but first of all 
from the very essence of development of man as an integral being:  biological, mental, socio-cultural 
and moral-spiritual. The program of activities should comprise all developmental needs of a child. 

Keywords: hearing impairment, hearing-impaired child, special developmental and educa-
tional needs of the hearing-impaired child, linguistic upbringing, logopedic therapy, aphonemia/
dysphonemia 
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Early assistance to the development of children with profound hearing im-
pairment constitutes a difficult and complex task, both for the families and the 
teams of specialists. It might seem that the progress made in the field of audio-
prosthetics can remove all the limitations in this area. In fact, although the use 
of modern prostheses (hearing aids and/or implants) does provide better devel-
opmental opportunities for this group of children, it also opens a world of as yet 
unknown problems which require a search for new knowledge, logopedic research 
and pedagogical consideration.

The revolutionary progress in the field of electroacoustic technology and in 
the production of prosthetic devices, paired with the advancement of prosthetic ear 
surgery and followed by the discovery of the phenomenon of otoacoustic emis-
sion and the development of methods of diagnosing the physiological sensitivity 
of the organ of hearing as well as methods of detecting damage to this organ in 
newborns, have changed the situation of the families raising children with hearing 
impairments. The essence of the change lies in the increase in the number of chil-
dren who have a chance of developing the auditory functions of the brain owing 
to sensory stimulation with the use of either prostheses that change an inaccessible 
stream of sounds into sounds accessible to the damaged ear or of implants that 
convert a stream of sounds into a stream of electric impulses delivered directly 
to the neurological system. The earlier the child is provided with an appropriate 
prosthesis, the better his prospects. The provision of prosthesis does not mean that 
the damage to the organ has been repaired or that the natural hearing ability has 
been restored. A person using a prosthesis is not a person hearing perfectly even 
though they are functionally hearing. A child provided with auditory prostheses 
needs logopedic and psycho-pedagogical care even when he seems to fully re-
spond to sounds. Multidimensional support to the linguistic development of each 
hearing-impaired child remains necessary.

The support should encompass the whole of the child’s development and in-
clude not only the narrowly-understood logopedic therapy, but also the broadly-
defined linguistic upbringing, i.e. guidance and aid. If it is required, the child 
should also be assisted with the use of specialist – and suited to his individual 
needs and abilities – methods of stimulating and improving his language skills 
(more on the subject: Krakowiak 2012). The foremost goals of linguistic upbring-
ing of infants and toddlers are full inclusion of the child in the family and protec-
tion from the threat of social exclusion resulting from lack of common language 
between them and the people closest to them.

The aim of this article is to define the tasks of specialist teams that take mea-
sures under programmes of early assistance to the development of children with 
profound hearing impairment. These measures should be directed at the families 
as well as their social environments. This is justified by each child’s developmen-
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tal needs, arising not only from the deficit in his perceptual ability, but, above all, 
from the very essence of the development of a person as an integral being: biologi-
cal, mental, socio-cultural, moral and spiritual. The programme of actions should 
encompass all the developmental needs of a child; it cannot be built on the basis 
of a one-dimensional model which reduces a person’s humanity to particular reha-
bilitation needs. It cannot allow the artificial creation of needs in order to develop 
markets for products and services for which either parents or the state must pay. It 
cannot favour arbitrarily chosen methods, without giving careful consideration to 
the child’s unique circumstances and developmental resources. Biologically, hear-
ing impairment only affects a person’s single sense organ; from the psycho-social 
perspective, however, it impedes interpersonal relations by creating a communi-
cation barrier. It is the need to remove or overcome this barrier that lies at the core 
of the special developmental needs of a hearing-impaired child.

The author’s goal is to initiate a broad professional discussion on the indi-
vidualised selection of methods of linguistic upbringing and logopedic therapy 
so that they can be suited to the special developmental and educational needs of 
children with hearing impairments.

PSyCHOLINGUISTIC, LOGOPEDIC AND PEDAGOGICAL 
BASIS FOR DIAGNOSING SPECIAL NEEDS IN CHILDREN 

WITH HEARING IMPAIRMENTS

The most urgent goal in logopedics and special pedagogy is to develop a com-
prehensive system of knowledge and a full set of individualised programmes of 
making spoken language available to all children with hearing impairments in such 
a way that their various developmental needs are addressed. As a result of early 
diagnosis of hearing impairments and the use of modern auditory prostheses the 
individual differences between children in this group have become 
more profound, which necessitates greater diversity of programmes and 
methods. Social care must be provided not only to the children whose auditory 
perception improves to the point of functional hearing due to the use of prosthe-
ses, but also to those for whom the use of appropriate prostheses, correct audio-
logical care and consistent auditory education are not enough to enable them to 
differentiate between and recognise the essential segments of utterances as fast as 
those utterances are delivered. These children have auditory prostheses, they use 
the other senses and intellectual abilities and yet they are unable to fully follow 
the strings of linguistic segments of utterances.   

There are many such children (for more information see Krakowiak 2012: 
108–148). Owing to the use of hearing aids and/or auditory implants they learn 
to respond to auditory stimuli and create the representations of sounds of speech, 
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but they are not always capable of perceiving the full range of characteristics of 
the stream of sounds as these are being articulated. These children hear, but they 
cannot discern the sound of phrases consisting of strings of syllables organised by 
rhythm and intonation. The reason for this is that they do not obtain the amount 
of sensory data sufficient to create adequate mental representations of sounds, 
i.e. phonemes, and to acquire the ability to listen categorically. Categorical listen-
ing decodes the morphonological structure of a string of speech, which determines 
the ability to understand the meaning and sense of words one hears and utters  
(see Krakowiak 2015).

Categorical perception is a primary ability, which develops in foetal life  
according to the genetically determined dynamic of the development of logi-
cal-linguistic abilities of the brain. The brain of a child with peripheral hearing  
impairment – like all developing brains – is programmed to cognitively order 
sensations received from the outside world through the senses and to recognise 
the similarities and differences between them. However, since it does not pos-
sess the complete set of data, it encounters a cognitive barrier, which is known as  
a phonological barrier (Krakowiak 1995: 25 et seq.). The presence of this barrier 
results in a serious threat of a deficit in the development of categorical perception 
of language, which is known as aphonemia/dysphonemia (Ostapiuk 1997, 2016; 
Krakowiak 2012: 52 and others).

A deficit in the categorical perception of language blocks the natural process 
by which a child acquires the language of the community in which he is raised, 
namely the spoken language used by his family. All the special developmental 
needs of a hearing-impaired child originate from the above-mentioned threat.

Overcoming the phonological barrier is necessary for the inclusion of a hear-
ing-impaired child in the family of which all the other members can hear and 
speak.1 Full inclusion in the family – the primary, model community – determines 
the way in which the child is subsequently included in other types of communi-
ties: educational, social, neighbourly, professional and national, as well as in the 
universal human community. 

A person is an integral being, but they are also a social being and their de-
velopment occurs in the context of continual interaction with other people. This 
interaction requires effective interpersonal communication based on a common 
language ensuring maximum unambiguity of the content exchanged. The rich-
ness of content and the quality of relationship with others determine the quality 
and level of a person’s integral development. Unambiguity and coherence of the 
knowledge about the world which a child acquires in his family environment are 
important aspects of their harmonious psychological development.   

1 Only about 5% of children with hearing impairments have non-hearing parents with whom 
they can communicate using sign language, thereby acquiring this language in a natural way.
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Care of the integral development of a child with hearing impairment requires 
that his needs be considered from the broad perspective of education, language, 
and interpersonal communication sciences. It confronts parents and specialists 
with tasks which cannot be limited to ear rehabilitation, auditory education and 
speech correction understood narrowly as the correction of pronunciation (phona-
tion and articulation). It is necessary to conduct a comprehensive diagnosis of the 
child’s unique situation in his educational environment and to develop a strategy 
for modifying his living conditions so that all the genetically programmed devel-
opmental mechanisms, including the natural language acquisition mechanism as 
well as the development of speech mechanism, will start functioning.

Hearing correction and concern for accurate pronunciation are essential 
in logopedic therapy; however, they do not constitute the backbone of the pro-
gramme of a child’s linguistic upbringing. Linguistic upbringing, which is closely 
connected with mental upbringing, is primarily aimed at harmonious, integral de-
velopment of a person – not only their mental development, but also their socio-
emotional and moral-spiritual development, as language encompasses and perme-
ates the entire human existence.

THE AIMS OF LINGUISTIC UPBRINGING

The primary aim of the upbringing of children with hearing impairments is not 
only to help them attain the level of hearing speech sounds which is comparable 
to the average, but also to help them acquire the language of the community into 
which they were born and in which they grow up, fulfilling their developmental 
potential. Language is more than an abstract concept realized through voice and 
accessible to the ear. Language is a system for the exchange of meanings, sense 
and intentions; the exchange occurs between human minds which are contained 
in bodies, but at the same time rooted in the experience of their ancestors and in 
the spiritual heritage of the culture developed by these ancestors. Language is  
a gift bestowed upon each child by the community though not in the same way as 
a house is bequeathed to a beneficiary. The gift of language resembles a different 
kind of inheritance – a family workshop or land that requires cultivation since the 
child himself must make the creative effort of linguistic functioning (more on the 
subject in Krakowiak 2013a). However, to function linguistically the child must 
have access to all the elements of the structure of the language system.

The linguistic activities of a human being are not limited to the hearing abili-
ties of the brain or to phonation and articulation; they involve the whole body, 
organizing all its functions and giving symbolic expression to these functions as 
well as to the sense of a person’s existence. This is why it must be concluded that 
focusing only on improving the functioning of the hearing organ is insufficient 
as it may lead to neglecting other aspects of the child’s development. It is also 
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insufficient to use a mono-methodical approach, which consists in applying only 
one method of linguistic upbringing – in most cases the auditory-verbal method. 
This method appears to resemble most closely the natural process of speech de-
velopment, but in fact, if it is used too rigidly, it may seriously disturb sensory 
integration, which conditions the harmonious course of the child’s psychological 
development.          

The mono-methodical approach was characteristic of the first, enthusiastic 
stage of introducing logopedic therapy programmes in the circles connected with 
the medical centres where prosthetic surgery was conducted. The authors of these 
programmes, convinced of the universality of the use of prostheses and motivated 
by the intention that the benefits of prostheses should be justified and adequately 
supported by methodologically correct research, rejected any activities aimed at 
supporting children’s linguistic development, even in those cases in which pros-
theses did not bring the expected improvement in hearing. Currently, as the effec-
tiveness of auditory prostheses, and especially cochlear implants, has been fully 
confirmed, and, at the same time, it is indisputable that auditory prostheses do not 
restore the natural ability to hear, do not help all patients in the same way, and are 
not a panacea for all the problems related to deafness, it is time for reflection based 
on broader scientific knowledge and for widening the spectrum of integrated sup-
port activities.

In cases where the effectiveness of rehabilitation based on the auditory-verbal 
method proves insufficient and speech does not develop successfully, a question 
arises about the way of communicating with the child. Traditional, stereotypical 
thinking follows the direct path to alternative communication in the form of sign 
language. This, in turn, inevitably results in the use of the prosthesis being practi-
cally abandoned and the ability to read becoming limited (it is not enough to see 
letters, or even recognise them, to read; reading requires the knowledge of phonic 
language, which cannot be learnt through observation or reproduction of written 
language). In addition, the child is excluded from the hearing family, the conse-
quences of which are the same as those of social orphanhood.

And yet, there exist effective methods which help children with the most 
profound hearing impairment overcome the phonological barrier and naturally 
acquire phonic language in speech and writing. They consist in supporting hear-
ing; they develop multisensory categorical perception and enrich communi-
cative activity. At the same time, they multiply the effectiveness of the use of 
auditory prostheses and can be used complementarily with the auditory-verbal 
programme. One such method is cued speech, which has been widely used for 
fifty years (see Krakowiak 1995; Krakowiak, Sękowska 1996; Domagała-zyśk 
2009; Krakowiak 2013b). Furthermore, there are methods that support speech 
with the use of writing, such as the simultaneous-sequential method (Cieszyńska 
2000), which can also be used together with the auditory-verbal approach and  
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cued speech. Studies in action in the field of logopedics prove definitively that 
these methods can be used complementarily. They are not mutually exclusive; on 
the contrary, they enhance the effectiveness of one another. To perceive them as 
competitive is professional incompetence.

Children with hearing impairments are no longer condemned to bear the con-
sequences of the “fatal” and absurd choice between speech and sign lan-
guage, made by their minders. There is a whole range of possibilities of learning 
both speech and sign languages, and even of learning other, i.e. foreign languages 
(Krakowiak 2011; Domagała-zyśk 2013). Hearing-impaired people do not need 
to be deaf-mute, or be the Deaf, which allegedly means that they belong to  
a separate cultural community but in fact places them outside the hearing society 
and dooms them to a life in a kind of ghetto. They can be multilingual. They 
can be part of different communities (see Krakowiak et al. 2011), instead of being 
excluded and marginalised due to lack of common language.

Research and reflection on programming logopedic therapy should take into 
consideration the fact that the beneficial changes which have led to the new set of 
determinants of the development of hearing-impaired children are not limited to 
the revolutionary increase in medical knowledge and advancements in electronics 
and prosthetics. Of equal importance are the progress in neurolinguistics and de-
velopmental psycholinguistics, the development of logopedic theory and practice 
(Muzyka-Furtak 2015; Grabias et al. 2015), the development of new methods of 
linguistic upbringing of hearing-impaired children in the field of surdopedagogy 
[the education of the hearing-impaired] (Krakowiak 2012), as well as the emer-
gence of surdoglottodidactics – the didactics of teaching foreign languages to the 
hearing-impaired] (Domagała-zyśk, Karpińska-Szaj 2011; Domagała-zyśk 2013) 
and the increase in the new philological knowledge about sign languages. 

The foregoing scientific achievements create a completely new basis for the 
early assistance to the development of hearing-impaired children and for the pro-
gramming of the education of such children at later stages of their lives. The short-
comings of the current system of social support and education in Poland result 
from difficulties with a rational and balanced use of all scientific and technologi-
cal advancements. The essence of these difficulties consists in the absence of an 
ordered and coherent system of activities aimed at supporting families with hear-
ing-impaired children. The main reason for the difficulty in satisfying individual 
needs is lack of early detection standard of their diversity and individual intensity, 
i.e. lack of standard diagnosis of functional hearing and categorical perception of 
utterances.

The choice of strategy and methods of linguistic upbringing should be made 
as early as possible and should be based on thorough, individual diagnosis of 
special needs, first developmental and then educational. The next step in the de-
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velopment of care of children and young people with hearing impairments should 
consist in building a coherent system of social support for families, of early as-
sistance to the development of children, and of education of children and young 
people. The system should include clearly defined tasks connected with linguistic 
upbringing and logopedic therapy.

THE ESSENCE OF SPECIAL DEVELOPMENTAL NEEDS 
OF AN INFANT WITH HEARING IMPAIRMENT

The theses included in the theoretical introduction to these considerations 
require explanation. The special needs of an infant with hearing impairment evi-
dently result from a deficit in auditory perception. However, the change in the 
intensity of stimuli (the increase in the energy of selected acoustic waves due to 
the use of a hearing aid) or in their type (changing acoustic waves into electric 
impulses with the use of a cochlear implant) does not automatically begin the pro-
cess of language acquisition. The use of auditory prostheses requires that the child 
learn not only to listen but also to function in the specific situation of communi-
cation with the world. The child’s special situation must be thoroughly under-
stood by everyone around him: specialists, parents, close relatives, family friends  
and neighbours.

The essential developmental need of a hearing-impaired child is to have liv-
ing conditions that enable the stimulation of his creative linguistic potential and 
the natural processes of language acquisition and speech development. There is 
no way of acquiring the first language under artificial conditions of a laboratory 
or school. Children cannot be taught their first language in a logopedist’s office 
or in a classroom; they lay the foundations of their first language themselves,  
i.e. create them for themselves (for their own private speech) as they actively 
interact with people and learn about the world. The first language emerges in chil-
dren as they develop mentally and is based on the representations of reality that 
form in their developing minds. Specialists and parents can organise and improve 
the conditions for the process of language acquisition; however, they cannot pro-
gramme the process itself.

The natural process of language acquisition happens in the family environ-
ment, where interpersonal relations trigger the child’s subjective cognitive and 
communicative activity, leading to the emergence of a system of linguistic com-
petences and skills in their brain. These competences and skills are revealed in 
behaviours that signify the development of the child’s idiolect: a specific, creative 
and personal variety of the language of the community that the family belongs to. 
A child does not learn his first language through simple imitation of the activities 
of adults – although it might seem so if one made conclusions on the basis of the 
popular, simplified idea of the function of mirror neurons – but through his own 
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action, in which cognitive and communicative acts combine on multiple levels of 
neurosensory and mental activity in a uniquely human and genetically determined 
way. A child does not become a speaking person through “aping” but through 
a conscious and intentional use of models.

Imitation leads only to achieving the ability to communicate using protolan-
guage – a set of signals that also animals are capable of using. Human language is 
a system of symbols whose abstract and metaphorical meanings afford the maxi-
mum unambiguity in the conveyed content owing to the precise morphonological 
structure of the code. The amusing thesis that “the ability to ape defines human-
ity”, which is repeated by those who seek to prove the theory of evolution by at-
tempting to teach sign language to monkeys, must be rejected as ludicrous.

The language of the Homo Sapiens species is not protolanguage, i.e. a set 
of signals accessible to monkeys that can be learnt by imitation and taught by 
training; it is Logos – a multidimensional, hierarchical system allowing the sym-
bolic-logical ordering of the knowledge about the world and sharing it with other  
participants of social life. The same is true about sign language, which no monkey 
has ever learnt. The exclusively human ability to create language and pass it on 
to others is a mystery, finding the solution to which remains the most important 
pursuit of humanities and social sciences. All the other scientific questions and the 
accuracy of the hypothetical answers to them depend on the assumed understand-
ing of the idea of language. The question about how to pass phonic language on to 
people with hearing impairment and how to help them create their own idiolects is 
the fundamental one in the fields of logopedics and special pedagogy. The obser-
vation of the process by which groups of hearing-impaired children actually create 
sign language raises hopes that they are capable of acquiring phonic language.

Language and speech acquisition are personal and creative processes from 
the very beginning. The dynamic of the development of a child’s idiolect depends 
on the reserves of multisensory sensitivity and on the ability to perform ordered 
chains of brain activity leading from categorical perception and logical linking of 
various sensations to mental recognition and giving meaning and sense to the ele-
ments of reality as they are being learnt. This ability is the attribute that separates 
humans from all the other species living on Earth; it commences at the very begin-
ning of the process known as language acquisition.

In fact, this process is not only the acquisition of the code used by a given 
community, understood as a special way of learning this code through internali-
sation, but it is also the  process of creating this code anew in a personal way, of 
learning it through reformulating it in one’s own way and for one’s own purposes. 
A child’s language is always a new, personal language; it will serve them well if it 
precisely describes their growing knowledge about reality and if it is closely con-
nected – in all layers of its structure – to the languages (idiolects) of other people 
living in the community in which the child lives and is raised.    
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THE MORPHONOLOGICAL BASIS FOR THE DEVELOPMENT 
OF A CHILD’S LINGUISTIC COMPETENCES AND SKILLS

A hearing child’s linguistic competences and skills depend on the centre of 
mental processes which is a combination of two types of mental constructs emerg-
ing in the child’s brain, namely phonemes and morphemes. Phonemes – rooted in 
the physical matter of strings of speech, which the child can hear already in the 
womb, as soon as their auditory receptor starts functioning – are mental represen-
tations of elementary receiving-transmitting units of utterances, or, to be precise, 
models of the elementary components of the process of recognising the structure 
of the linear sequence of meaning which is accessible to the senses. These models 
ensure the order and unambiguity of the language code due to the precise and 
economical nature of the phonological subsystem, of which they are components. 
There are few of them. They give a categorical order to perception and articulation 
processes owing to a set of distinctive features which characterise them and are 
easily perceptible to the brain. The ease with which they are recognised depends 
on multisensory perception. These features give the chains of phonemes ordered 
into syllables an intersubjective identity, which enables them to serve the 
purpose of communication and exchange of meaning between minds. A child’s 
auditory processes are oriented towards detecting these features and models.

All the cognitive activities of a child are oriented towards perceiving dif-
ferences and similarities, and recognising categories. This is true about both the 
process of constructing knowledge about reality, encapsulated in concepts which 
constitute the content of meanings of words, and the stream of speech, on the 
structure of which the children’s attention focuses even before they are born, but 
especially in the first months of their life. It is owing to this orientation that the 
child’s brain recognises the identity of the repeated units of language in a chain 
of speech and learns to give them meaning and then to use them to receive and 
send messages. This orientation of the child’s brain represents the innate human 
ability to creatively acquire the language of the community into which the child 
was born.

The observation of the development of speech in numerous different children 
allows a speculation that the features and models of chain of speech units per-
ceptible to the senses of each child are not identical, especially in the first stage 
of development. The sequence in which the particular senses become active and 
dominate differs, and therefore different features of the stream of cognitive activ-
ity become dominant. Thus, it is not the case that every human infant perceives 
the features of sounds described as distinctive by phonologists, and creates a list 
of phonemes according to some theoretical model. The brain of each child func-
tions in a unique way. Nevertheless, living in a specific linguistic environment, 
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in a specific logosphere, which, in a way, fills the space between minds, every 
hearing child manages to access the common language by deciphering the mor-
phonological code.  

From the perspective of a child’s perception of a speech chain, it is therefore 
necessary to see not only the external features of phonemes, which come from 
the socially based language of the community, i.e. the set of distinctive features 
typical of a specific class of sounds, but also the neurosensory dynamics of their 
development in a child’s brain. During the earliest stage of the development of the 
ability to listen to human voice a phoneme emerges as a model of an elementary 
part of this ability, as a single search for a category. 

The sensitivity of hearing and of the structures of the central nervous system 
to the similarities between the differences perceived simultaneously in the recep-
tion and production of communicative sounds constitutes the neural base for the 
development of speech. A child learns to perceive stable differences between syl-
lables, i.e. rhythmical elements of a phrase, and, as a result, discovers their regular 
components, i.e. sounds. These discoveries are made as the child engages in com-
municative acts using all his linguistic development resources, i.e. not only their 
hearing and sight, but also the movements of the organs which are involved in the 
production of sounds: breathing, phonic and articulatory organs, as well as hear-
ing, touch and proprioception, which control the effects of these movements. The 
child listens, but also babbles and then gradually uses his voice more and more.

Contrary to what one might imagine, a phoneme is not simply an image of 
a sound moving inside the brain in the form of an electrical impulse. Phonemes 
are not only abstract concepts which, as theorists believe, emerge in the minds of 
researchers as a result of cognitive activity on the level of metalinguistic (explicit, 
distinct) knowledge about sounds; nor are they just abstract concepts in the mature 
structure of the language system on the level of linguistic (implicit, tacit) knowl-
edge; they are also (or even primarily) the primary models of human language 
activities, which determine the existence of sounds.  

The emergence of sounds as physical beings is possible because of the pri-
mary ability to categorise sensations and the ability to make articulated sounds, 
which can be surprisingly different and yet unambiguously marked with distinc-
tive features so that they can be immediately and easily identified mentally. The 
mystery of the phoneme lies in its accessibility to the minds developing within the 
same linguistic environment. The mystery of the process of language acquisition 
lies in the child’s aspiration to learn the phonemic system and decode the language 
that adults use. Phonemes are lasting, unchanging and easily exchangeable com-
ponents of the language system. Due to those “crystals of unambiguity” whose 
combinations in syllables, as well as in morphemes, words and sentences, “at-
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tract”, “consolidate” and “transport” meanings from one mind to another, people 
are able to communicate so effectively that they can cooperate not only directly, 
but also via fixed utterances. Language – a phonemic code – is in fact people’s 
most essential asset as it allows them to achieve the level of socialisation which 
enables them to transcend biology, time and space, and to create countless utter-
ances as well as narration, historical memory and culture.

At this point it should be firmly repeated: acquiring a language is more than 
just learning sounds of speech, imitating them and exploring meanings. It is a cre-
ative process of converting the learnt components of the code into an own idiolect. 
A child is not a passive imitator of the utterances of others but an independent 
and active being. Due to immediate identification of phonemes in syllables, he 
is capable of grasping morphemes, constructed of phonemes according to fixed 
rules and carrying meaning and sense. Because of their precise phonemic struc-
ture, morphemes are especially fit for the lasting codification of meaning.

The morphonological structure of language is the basis for all its functions. 
Language acquisition consists precisely in decoding this structure. The mystery 
of the surprising speed with which infants decipher the language code lies in their 
brain’s ability to categorise. Language affords children access to the world of so-
cial relations and subsequently, gradually, to the knowledge encoded in language, 
i.e. to the so-called linguistic image of the world, developed by generations of 
language users.

The evident sign of progress in the development of speech as part of lan-
guage acquisition is the first attempts to construct simple sentences and the cre-
ation of child neologisms, i.e. words and forms that do not exist in the language of 
adults but are constructed of morphemes in a logical way and prove that the child 
is linguistically creative as well as aware of the rules of the code. It is obvious 
that before the child can demonstrate such creativity in speech he must acquire 
sufficient linguistic knowledge in terms of understanding. This fast-growing hid-
den knowledge is the driving force behind the surprisingly quick development of  
a child’s linguistic competences and skills in the first years of his life.

Summing up this part of discussion, it is worth emphasising that a child’s 
first language is an original creation of his mind, an own idiolect, the language 
of private speech, and – if it is consistent with the idiolects of other people  
– also the language of external speech. The morphonological subsystem of phonic 
language becomes “the conveyor belt for meaning” between the mind of a child 
and the minds of people in their environment. In this way, the child acquires the 
language of his family environment, which is usually his national language, in its 
full structure.
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STRATEGIES FOR OVERCOMING 
THE PHONOLOGICAL BARRIER

Children who can hear, though not everything, have the potential for lin-
guistic development which is typical of every human being. They make efforts to 
decipher the language code: by listening and looking, they try to identify language 
units in phonic strings of speech. The difficulty lies in the fact that as they are 
unable to discern a sufficient number of distinctive features which allow differen-
tiating between syllables (and between the sounds within syllables), they create 
their own phonological system, which is inadequate, at variance with the language 
norm, insufficient, incomplete. They perceive particular sounds as identical be-
cause they are unable to differentiate between them. The mechanism behind this 
phenomenon was described in detail by Barbara Ostapiuk (Ostapiuk 2016) and 
adequately named as homophonemisation. It consists in difficulties with perceiv-
ing differences and in the incorrect identification of sounds (classifying sounds 
perceived as similar into the same category). The phenomenon itself is known as 
aphonemia/dysphonemia (Ostapiuk 1997; Krakowiak 2012: 52 and others)

The consequences of aphonemia/dysphonemia for the development of a child 
may be different, depending on the number of sounds subject to homophonemi-
sation. They might be limited to confusing two sounds – or several of them – in 
reception, speech and writing (for example: cebula [onion] becomes sebula, sze-
bula [the initial sound /ts/ is pronounced as /∫/] or tebula; płotek [small fence] 
may be confused with młotek [hammer]; bułka [bun] may be confused with półka 
[shelf]); they might, however, also take the form of a severe impoverishment of 
the phonological system, which makes the child’s utterances virtually impos-
sible to understand so that only the meaning of very basic ones can be inferred 
from their situational context. In such a case, the child perceives numerous words 
as homonyms, as they sound identical to him or her. Invoking the above-men-
tioned metaphor of “the morphonological conveyor belt for meaning” one can 
say that a slightly hard-of-hearing (mildly hearing-impaired) child uses a faulty 
conveyor belt, while a moderately hearing-impaired child – a badly damaged or  
incomplete one.

Different children experience different problems, depending on their individ-
ual levels of sensory-cognitive functioning. This is why it is so difficult to develop 
a uniform programme of teaching the hearing-impaired their national language. 
In some cases, supporting the imperfect hearing perception with writing proves 
highly effective. Alphabetic writing, especially in languages with the domination 
of phonetic spelling (like Polish), offers fairly precise and adequate representa-
tion of the phonemic structure of words and can therefore enhance differentiation 
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between apparent homonyms and help remember words. However, in cases of 
profound dysphonemia the use of writing is not sufficient; furthermore, it may 
contribute to the development of specific speech disorders described as grapho-
genic dyslalia (Krakowiak 2012: 123 and others). The cued speech method, which 
eliminates all the deficiencies in differentiation and identification of sounds and 
makes phonic language fully accessible to the hearing-impaired child, has proved 
to be the most effective way of eradicating pathological homophonemisation and 
preventing aphonemia as well as severe and profound dysphonemia (see Osta-
piuk 2016). Metaphorically speaking, cued speech enables the child to construct  
a fully-functioning “morphonological conveyor belt for meaning”.

Children who cannot hear speech sounds at all and therefore have not con-
structed a mental “conveyor belt for meaning”, i.e. morphonological subsystem, 
lacks the possibility of acquiring the language of the community and are con-
demned to learn about the world on their own. They create their own language of 
private speech, which is a specific idiolect devoid of features allowing intersub-
jective exchange of meaning, sense and intention. Spending time with non-speak-
ing people and observing their rational behaviour, we can imagine their range of 
concepts, but our access to them is limited. In some cases, we can even realize the 
loner’s astonishing wealth of knowledge. It is therefore legitimate to ask questions 
about the possibility of “thinking without language” and to reflect on the nature 
and the neurosensory form of private speech in deaf and non-speaking people.

If children that share a similar language development deficit meet together 
in a group, for example at playgroup or at school, they immediately search for 
ways of exchanging meanings and create a common language of the group. Ob-
viously, it is initially a protolanguage, an ungrammatical system of gestures and 
facial expressions. Soon, however, owing to their mental capabilities and their 
need to communicate, non-hearing (deaf) children establish a common system 
of signs, in which unambiguity is achieved due to the perceptible similarities and 
differences between the signs. Next, rules for combining the signs are created 
so that non-hearing children can construct sentence-like messages, in which the 
way the signs are combined results from the simultaneous-spatial ordering of the 
mental representations of components of reality and is different from the linear 
way of combining words in a phonic language. When this process is continued by 
subsequent generations, there emerges a more complex sign language, which is 
autonomous and contains its own image of the world, different from the images of 
the world encoded in phonic languages. As people speaking a national language 
communicate, via signing, with the non-hearing, the sign system becomes en-
riched with various components and rules based on the language used by hearing 
people. The former are mostly semantic units, while the latter refer to the ordering 
of signs modelled on syntax.
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Sign languages emerged as a result of the tradition of educating hearing-
impaired people in special needs schools, i.e. in a segregated education system. 
Their emergence is evidence of the richness of intellectual resources and creativ-
ity among people with hearing impairments, who manage to communicate even 
when they receive no help with accessing the language of the majority. Families 
communicating with the use of sign language create specific communities linked 
by a variety of ties: friendly, social and professional.

Currently in Poland there are no ghetto-like communities or communities 
characterised by intense cultural otherness in terms of lifestyle or system of val-
ues. This is why there is no homogenous sign language in Poland, but a collection 
of varied idiolects and particular languages. Attempts to standardise the Polish 
sign language are based on selected local varieties, which are extensively elabo-
rated by hearing researchers and then offered to the non-hearing as more perfect 
than others. One characteristic phenomenon connected with studies of sign lan-
guages is attempts to artificially modify and enrich them.

Over the last decade, a substantial contribution towards the modification and 
dissemination of sign language has also been made by speaking and educated 
hearing-impaired people. After intensive rehabilitation and education, they enter 
adulthood and struggle to find their place in society. They demand attention and 
group autonomy. This phenomenon, combined with tendencies to use minority 
groups for political purposes by some political parties and groups as well as with 
promotional campaigns of companies offering interpretation services, has led to 
a common though mistaken conviction that sign language gives all people with 
hearing impairments full access to information, while the hearing-impaired them-
selves are a homogenous group, similar to an ethnic minority. This social myth, 
intentionally perpetuated by certain circles, interferes with the clear perception of 
the complex problems that hearing-impaired people face and hinders the introduc-
tion of solutions that are adequate to their needs.

Admiration for the linguistic talent and creativity of hearing-impaired chil-
dren, as well as for sign languages themselves, should not obscure the fact that 
communicating with a sign language only condemns non-hearing people to social 
segregation and exclusion from the society. Even more importantly, it should not 
obscure the fact that young hearing-impaired children who come from hearing 
families but are educated in sign language are threatened with exclusion from 
their family even if their parents earnestly strive to learn elements of sign lan-
guage. The specific simultaneous-spatial ordering of mental representations of re-
ality elements is not accessible to hearing adults. Hearing parents cannot perform 
their parental role using sign language as it is spoken language that is their “lan-
guage of the heart”, i.e. the language in which they express emotions and values, 
and their language of knowledge about the world.
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THE SHORTCOMINGS OF THE TRADITIONAL FORMS 
OF LOGOPEDIC CARE OF CHILDREN WITH HEARING 
IMPAIRMENTS, AND THEIR SOCIAL CONSEQUENCES

The oldest living generation of parents and logopedists can still remember 
the time (the 1970s and 80s) when clinics for children with hearing impairments 
adhered to the rule that a child was only referred to a logopedist when he could 
speak. Non-speaking children were in the care of special teachers and psycholo-
gists. The role of a logopedist focused on corrective activities. If it was found that 
a child was capable of uttering a few words and a logopedist was seeing him, the 
mysterious logopedic session took place behind closed doors while the mother sat 
in the waiting room. After few meetings with the logopedist, it was confirmed that 
the child was deaf and mute.

There were also cases of the most profoundly hearing-impaired children that 
were not seen by a logopedist at all. They were referred to special needs schools, 
where teachers struggled to teach them the Polish language, both in writing and 
in speech, while the children themselves used their own linguistic abilities to ac-
quire and create their own language – a sign one. It needs to be emphasised again 
that the first language cannot be taught; it is created by the child in the course 
of his cognitive development – the child derives models of communicative be-
haviour by observing people in his environment and tests the usefulness of these 
models for communication. In a special needs school what proved effective was 
gestures and facial expressions: the precursors of sign language. Despite valiant 
attempts to learn words and sentences in the Polish language, the students of spe-
cial needs schools never discovered and never acquired the morphonological code 
of this language; they therefore forgot the memorised words and sentences. How-
ever, there were cases of their peers with equally profound hearing impairments 
who, being raised with hearing people and educated in comprehensive schools, 
achieved astonishingly high levels of linguistic competence and skills.2

As a result of the situation described above, there developed a fashion for 
training so-called “therapist mothers”, who were given detailed instructions on 
how to “rehabilitate hearing loss” and “train their children to speak”. Those de-
termined mothers embraced the principle that “a mother should sacrifice herself 
for her child” and abandoned their careers, social life and personal development 
to dedicate their lives to the “rehabilitation and training” for the good of their 
children. They filled their own and their children’s lives with gruelling work, and 
then often discovered that the results did not meet their expectations and were dis-
proportionate to the effort invested. Success was only achieved by those mothers 

2 Successful outcomes of individual education of hearing-impaired people have been observed 
in the history of education since the 16th century.
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whose hearing-impaired children were able – with the help of simple hearing aids 
– to receive sounds at the level of 50 dB at frequencies up to at least 6000 Hz. The 
mothers of children with the most profound hearing impairments could not re-
joice in accomplishments; they also usually did not understand the reasons behind  
their failure since specialists did not attempt to find an objective explanation. In-
stead, they blamed the lack of speech development on the mothers themselves or 
on the children’s disorders associated with hearing loss. As a result, the mothers 
intensified their pseudo-therapeutic efforts, thus exposing their children to psy-
chological overload. 

It is only years later that some non-hearing=deaf) 30- and 40-year-olds show 
the effects of psychological trauma resulting from this “rehabilitation violence” 
and the loss of mother, who – influenced by the above-mentioned harmful ideol-
ogy – assumed the role of a therapist and teacher, thus abandoning motherly be-
haviour. After years of such specific social orphanhood, children of those mothers 
seek friendship and love among the deaf; despite the fact that they speak relatively 
well, they learn sign language and create new signing communities.

One result of this social phenomenon is the revival the movements which 
oppose therapy and the use of prostheses, reject the ideas of inclusion and edu-
cational integration of the non-hearing and promote the cultural autonomy of the 
deaf, seen as a specific social minority. It is worth noting that in Poland these 
movements are delayed: they are gaining strength while in other countries they 
are coming to an end. Their most sinister effect consists in disturbing the sense of 
mental identity of numerous hearing-impaired people who spent their childhood 
struggling with their hearing loss as a disability and then, on the threshold of 
adulthood, were introduced to the idea that they should take pride in their deafness 
as a distinctive feature defining their identity. Unfortunately, the path to regain-
ing dignity that this idea seems to open is illusory. In reality, it triggers a different 
kind of excessive concentration on one’s own disability/otherness, thus distracting 
attention from one’s actual psychological resources, and arresting development. 
This phenomenon is becoming even more common because the members of new 
hearing-impaired communities easily fall victim to ideological manipulation by 
those who politically benefit from escalating conflicts between social groups and 
waging a struggle for cultural autonomy for social minorities and subcultures. 
They also succumb to another form of exploitation, which is ubiquitous in a con-
sumer society, namely the practice of creating needs to ensure markets for prod-
ucts and services offered by companies established solely to supply these products 
and services, and using social manipulation as a marketing technique.  

To sum up this part of discussion, it should be emphasised that hearing-
impaired people in Poland need not only hearing loss rehabilitation and speech 
therapy, but, above all, upbringing methods giving them confidence in their abili-
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ties and a sense of dignity. They also need conditions in which they can develop 
adequate self-esteem so that they can build up motivation for self-education and 
courage to live responsibly in a diversified civil society.

AN INTEGRATED PROGRAMME OF SUPPORT FOR FAMILIES 
RAISING HEARING-IMPAIRED CHILDREN, OF EARLy 

ASSISTANCE TO DEVELOPMENT OF INFANTS, 
AND OF EDUCATION OF HEARING-IMPAIRED CHILDREN, 

yOUNG PEOPLE AND ADULTS

Hope for improvement in the situation of the next generation of children 
and young people with hearing impairments is rising mainly due to the fact that 
most modern logopedists, specialists in deaf education and teachers have finally 
abandoned the old debate between oralists [supporters of the system of teaching 
the non-hearing to communicate using speech and lip-reading] and the advocates 
of sign language, and undertaken activities based on realistic individualised ap-
proach to the special needs of hearing-impaired children. These needs must be 
diagnosed individually; they necessitate a selection of methods and creation of 
a programme of linguistic upbringing for each infant, toddler and pre-school child 
that requires help; the programme must take into account the child’s bio-psycho-
social situation considered holistically. Specialists are learning how to cooper-
ate with individual families. Parents, on the other hand, are gradually learning 
to search for solutions appropriate for their child instead of submitting blindly 
to opinions imposed on them (more on the subject in Krakowiak 2015). We have 
understood that choosing the same path for all hearing-impaired children hinders 
their development and causes harm to many people and whole families, whereas 
an approach open to individual needs creates conditions for their social inclusion 
in various communities and gives them personal and group autonomy.

The population of hearing-impaired people is not – and has never been  
– homogenous. The diversity of special communicative and educational needs of 
children belonging to this group was recognised by teachers in earlier periods, es-
pecially by the supporters of reintroducing sign language into education (Pietrzak 
1993a; 1993b). However, it was only in recent years that the range and variety of 
this diversity was revealed (Krakowiak 2006; 2014). The diversity of individual 
needs is the reason behind the demand for a carefully considered multi-method 
approach in linguistic upbringing and for a search for solutions focusing on the 
person who was born into a specific family, has the right to live and develop 
within this family and then to join other social and educational communities. 

Obviously, care and attention must also be given to those children who al-
ready know sign language, which they acquired as a result of being raised in 
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signing families; as well as to those who – after a thorough analysis of their poten-
tial, abilities and preferences – should be offered education in sign language. An 
individualised selection of methods of linguistic upbringing constitutes the most 
essential and the most difficult task in the process of programming the early sup-
port of development and education of hearing-impaired children.

THE TASKS FOR TEAMS OF SPECIALISTS UNDERTAKING 
ACTIVITIES UNDER PROGRAMMES OF EARLy ASSISTANCE 

TO DEVELOPMENT OF CHILDREN WITH HEARING 
IMPAIRMENTS

Undertaking activities adequate to the individual needs of a child requires 
primarily a reliable system for functional diagnosis (lack of functional diagnosis is 
the main shortcoming of the current care of hearing-impaired children in Poland). 
Only a professional analysis of the  hearing threshold and categorical perception 
of speech sounds can form the basis for forecasting further progress and anticipat-
ing possible language acquisition disorders, and therefore also for the selection of 
prevention strategies and the choice of linguistic upbringing methods. Hearing of 
speech sounds results from complex activities of the brain. Diagnosing this aspect 
of hearing cannot be considered as equivalent to audiological diagnosis. What is 
necessary is a professional audiophonological diagnosis, establishing the level of 
aphonemia/dysphonemia and thus revealing individual needs related to language 
communication and acquisition. Depending on individual needs, prevention mea-
sures may be based on the following central strategies:

a)  when either no dysphonemia or mild developmental dysphonemia is 
found:  improve communication in phonic language with no special 
means of supporting multisensory perception;

b)  when either moderate or severe developmental dysphonemia or aphone-
mia is found: improve communication in phonic language with the use 
of specially selected methods of supporting multisensory perception and 
first language acquisition, for instance, the verbotonal method, the simul-
taneous-sequential method (Cieszyńska 2000), cued speech (Krakowiak, 
K., 1995; 2012; Domagała-zyśk 2009);

c)  when irreversible aphonemia is found: use alternative means of commu-
nication, i.e. sign language (there exist different varieties of sign language 
and different ways of using sign language in education; it is advisable to 
use the variety that is common in the person’s environment, especially in 
the family).

The adoption of the last strategy does not mean that the person should not be 
enabled to learn their national language. Currently, the knowledge about factors 
determining bilingualism (i.e. developing competence in both phonic and sign 
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language) in profoundly hearing-impaired people is not sufficient to provide the 
basis for didactic programming (Krakowiak 2016). Much more is known about 
bilingualism in mildly and moderately hearing-impaired people, as well as in 
people with acquired hearing loss. There has also been a noticeable increase in 
the knowledge about the possibilities of teaching hearing-impaired people other 
phonic languages, i.e. foreign languages (Domagała-zyśk, Karpińska-Szaj 2011; 
Domagała-zyśk 2013).

A multi-method approach which focuses on an individual and is adequate 
to their special needs places responsibility on parents, logopedists and teachers; 
it also confronts the organisers of support and education with the task of creat-
ing an organisational framework for linguistic upbringing, logopedic therapy and 
general education for every hearing-impaired child. The individual selection of 
linguistic upbringing methods and ways of supporting communication is currently 
the most important task in the programming of education for the hearing-impaired 
in Poland. This task requires constant broadening of specialist knowledge and 
providing professional development services for therapists and teachers. It is also 
necessary to ensure that individual children’s special needs are determined ob-
jectively since  currently there is a strong tendency to use marketing strategies to 
artificially create disabled people’s needs so that profit can be made by exploiting 
charities or welfare state. 

The above-mentioned aimed activities entail the following specific de- 
tailed tasks:

1.  develop a standard diagnosis of functional categorical hearing (establish-
ing the degree of aphonemia/dysphonemia) and introducing it as a man-
datory continuation of hearing impairment screening;

2.  develop a standard test of communication preferences and introduce it as 
a basis for predicting a child’s language development;

3.  develop main standard strategies for linguistic upbringing with the use of 
methods selected for typical groups of children:

 a)  functionally hearing (no dysphonemia) – monosensory auditory-verbal 
strategy oriented towards full and direct inclusion in hearing communi-
ties,

 b)  slightly hard-of-hearing [mildly hearing-impaired] I (with mild dys-
phonemia) – multisensory auditory-verbal strategy oriented towards 
supported and direct inclusion in hearing communities,

 c)  slightly hard-of-hearing [mildly hearing-impaired] II (with moder-
ate dysphonemia) – multisensory auditory-verbal strategy oriented 
towards supported inclusion, direct and indirect, i.e. with the help of 
a hearing assistant or an assisting teacher, in hearing communities,

 d)  moderately hard-of-hearing [moderately hearing-impaired I (with se-
vere dysphonemia) – multisensory visual-auditory-verbal strategy sup-
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ported by early teaching of reading, oriented at supported and indirect 
inclusion, i.e. with the help of a hearing assistant or an assisting teach-
er, in hearing communities, 

 e)  moderately hearing-impaired II (with profound dysphonemia) – multi-
sensory visual-auditory-verbal strategy supported by speech visualisa-
tion with the use of cued speech and early teaching of reading, oriented 
towards  supported and indirect inclusion, i.e. with the aid of a cued 
speech transliterator, in hearing communities,

 f)  functionally non-hearing [deaf] I (with aphonemia, showing preference 
towards communicating with gestures and facial expressions but ca-
pable of perceiving non-language sounds) – multisensory visual-audi-
tory-verbal strategy supported by speech visualisation with the use of 
cued speech and early teaching of reading, oriented towards indirect 
inclusion, i.e. with the aid of a cued speech transliterator, in hearing 
communities,

 g)  functionally non-hearing [deaf] II (with aphonemia, descendants of 
non-hearing families and hearing families, showing marked preference 
for communicating with gestures and facial expressions) – bilingual 
visual-verbal strategy oriented towards indirect inclusion with the help 
of a sign language interpreter, in hearing communities;

4.  develop standard strategies for linguistic upbringing of hearing-impaired 
children with associated disabilities, especially most frequently occurring 
ones;

5.  develop a minimum curriculum for children and young people with hear-
ing impairments and substantial delays in linguistic development, to be 
implemented in special needs schools.

*          *          *

The aims of activities and the tasks for organisers of education presented in this 
article were also laid out in Propozycje zmian systemowych w zakresie kształcenia 
dzieci i młodzieży ze specjalnymi potrzebami edukacyjnymi spowodowanymi 
przez uszkodzenia słuchu (niesłyszących, słabosłyszących, niedosłyszących) [Sug-
gestions for system changes concerning the education of children and young peo-
ple with special educational needs caused by hearing impairments (non-hearing, 
slightly hard-of hearing and moderately hearing-impaired)], a document submit-
ted to the Polish Ministry of Education, and earlier in Tezy do dyskusji w Zespole 
do spraw specjalnych potrzeb edukacyjnych powołanym przez Ministra Edukacji 
Narodowej (Zarządzenie nr 16 z dnia 24 marca 2016 r.) [Theses for discussion by 
the Team for Special Educational Needs appointed by the Minister of Education 
(directive No. 16, dated March 24, 2016)], as well as in a paper delivered during 
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a conference for headmasters of special needs schools for the non-hearing and 
hearing-impaired.3 This article offers theoretical and practical substantiation for 
these aims and tasks.

The presentation of the foregoing considerations to the circle of Polish log-
opedists, as the main specialist group responsible for linguistic upbringing and 
logopedic therapy of children and young people with hearing impairments, raises 
hopes for immediate professional response to the proposals laid out here, in the 
form of both in-depth discussion, specific activities and a search for further ef-
fective solutions. The article intentionally focuses on the programme of early as-
sistance to the development of a child, which results from the conviction that this 
approach is fundamental and optimal for language development. However, it must 
be emphasised that hearing-impaired people need logopedic help throughout their 
life, and, in cases of a substantial delay in speech development, linguistic upbring-
ing and then linguistic education and logopedic therapy deliver beneficial results 
despite being difficult. What we need is modern methodological solutions and an 
efficient system of pedagogical and logopedic care.
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SUMMARy

The article focuses on the theoretical approach of the subject literature overview the essence 
and conditions of auditory-verbal education of deaf children. Among the discussed conditions of 
auditory-verbal important to: early and multi-speciality diagnosis, use of appropriate auditory pros-
thesis and contribution of the family environment. In the light of the analysis, it is important to look 
at deaf children as a group requiring an intense stimulation in the field of auditory-verbal education 
since the diagnosis of hearing loss, because the auditory-verbal education is therefore an integral 
part of the whole rehabilitation process of hearing-impaired children.

Keywords: auditory-verbal education, deaf children

INTRODUCTION

Supporters of auditory-verbal education assumed that a deaf child should de-
velop in the same way as a hearing child – under the same conditions (and not in 
isolation) – and master basic skills, in particular the use of human speech, in the 
same way. To make this possible, when working with a deaf child, the teacher 
should apply relevant teaching strategies, tailored to the development needs, and 
take into account necessary conditions, such as an early and multidisciplinary 
diagnosis, use an appropriate auditory prosthesis auditory, and also involve par-
ents in the auditory-verbal education of their deaf child so they can be partners of 
therapists in the early rehabilitation period. 

Conditions of auditory-verbal education 
of deaf children
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ESSENCE OF AUDITORy-VERBAL EDUCATION

Learning the language by a deaf child through hearing may proceed in dif-
ferent ways. A. Löwe (2000) distinguishes two approaches: unisensory (single-
sensory) and multisensory (multichannel). S. Schmid-Giovannini and A. van 
Uden are considered to be representatives of the unisensory approach. Proposing 
focusing on intensive stimulation of auditory-verbal education, the authors set 
two major objectives, namely the integration of hearing and personality, as well 
as preparing the child to operate independently in the social life of people with 
normal hearing and speaking abilities (Löwe 1999: 116).

S. Schmid-Giovannini is the author of a comprehensive, oral method. The 
creator of the method is considered to be an outstanding deaf educator, a pioneer 
of early rehabilitation of deaf children in German-speaking Central Europe. In 
the late 60s of the twentieth century, the author started working in a special edu-
cation nursery in Vienna and was conducting a special unit for deaf children for 
two years, and then this class was incorporated in a public school. S. Schmid-
Giovannini described the results of her work in numerous publications. The au-
thor called her approach a natural and comprehensive method, which means that 
a hearing-impaired child should learn the language system, similarly to his or her 
hearing peers. The criteria of naturalness criteria were to include the following  
indicators: 

• Learning the language from the parents, because their voice is a kind of an 
instrument, which is the justified in advice and indications of the author, who said 
that “the child should learn to listen to the voice of his or her parents, because these 
voices are the starting point of the whole auditory education” (Schmid-Giovannini 
1995: 14).The parents’ use of the same words as to the hearing child, because “treat-
ing a deaf infant or small child must be conducted in accordance with the develop-
mental stages of a child with normal hearing” (Schmid-Giovannini 1995: 28).

• The parents’ use of words in natural situations, namely “whenever you take 
your child in your hands, you change, feed him or her, you should speak direct-
ly to the ear, in particular, sing [...]. The child should learn the voice of his or 
her parents. These voices are the starting point of the whole auditory education” 
(Schmid-Giovannini 1995: 13–14).

• The parents’ provoking the child to imitate heard sounds, to verbal commu-
nication as early as possible, and therefore the author suggests: “When you want 
to talk to your child, do not wait until he or she is looking at you. Start talking even 
when your child is not looking at your mouth “ (Schmid-Giovannini 1995: 24).

• Referring to the child through “normal speaking”, there must not be used 
simpler structures, because it impoverishes the language.
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The author rejected building the child’s system by specially constructed  
methods as unnatural, and therefore, i.a., she criticized following the criterion of 
articulating difficulty of words, the use of simplified sentences and words, sup-
porting the language system building process with labels, non-verbal communi-
cation, e.g. facial expressions, gestures and movements of the entire body. She 
was an opponent to the sign language because, in her opinion, “the sign language 
is deadly for oral speech; only using the spoken language, the child can become 
a sterling member of the human community” (Schmid-Giovannini 1995: 24). The 
method was named comprehensive due to the deliberate speaking to the child with 
grammatically and semantically non-simplified sentences.  Learning to read with-
in this method should be holistic, whereby it is important to read whole sentences, 
and the letters are shown to the child in selected words in a sentence. A critical 
time in the development of speech is the first year of life of a deaf child, and there-
fore the auditory-verbal therapy should be started as early as possible.  Working 
on the assimilation of sound speech should be implemented through hearing and 
requires full involvement of the whole family (Cieszyńska 2001). 

The author also encouraged the mother to develop a diary of events jointly 
with the child. It should be prepared with pictures and words, which will help the 
child with transmitting information, e.g. about their own experiences, about im-
portant events in the life of the hearing-impaired child’s family. Personal, family 
experiences can be presented as a drawing, photograph or a cut-out picture and 
the child tries to talk about it, at least fragmentarily – “We live and experience. 
Our language lives with us.” (Schmid-Giovannini 1995: 64). Multiple reading 
(repeating) of records consolidates words and phrases the most commonly used 
in conversations. From the fourth year of a deaf child’s, the author proposes the 
introduction of symbols (their function is to be performed by colours, not writing) 
to facilitate the child to build grammatically correct sentences. She called using 
coloured sheets a symbolic method. The S. Schmid-Giovannini method requires 
a lot of effort of the whole family, especially the mother. In addition to lingual 
commenting of all the activities of an adult and a child, exciting his interest of the 
surrounding reality provides him or her with new impressions, the child should 
describe them daily in the diary (Cieszyńska 2001).

Another proponent of the unisensory approach was the creator of the parental 
method, A. van Uden. The creator of this method relies on the early lingual and 
auditory education. The term of “maternal” means referring to intuitive teach-
ing of the mother during nursing, raising her child. According to the author, the 
child learns to understand speech of his or her mother, intuitively and globally 
grasping the importance of whole statements, and also the intonation and different 
social contexts helps him or her. The speech of mother has a distinct articulation, 
it is slow, melodic. The deaf child discovers the meaning through the quantity 
and quality of connections with other concepts, and by grammatical information  
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(inflection). A. van Uden, as one of the first, pointed out the necessity of conduct-
ing general development exercises within auditory-verbal therapy of deaf chil-
dren, aimed at stimulating memory, attention, perception (Cieszyńska 2001).

He considered the conversation as the ideal method of shaping the language, 
because in the conversation, the deaf child acquires new knowledge and skills. In 
addition, he revealed a number of advantages of the conversation, such as: it is 
undertaken spontaneously, allows to explore the world of thought of the partner, 
recognizes the language as a whole, develops passive and active speech at the 
same time and shapes new grammatical forms, is the basis for linguistic thinking, 
develops the comprehension of expressions through its various contexts. The ma-
ternal method is based on two strategies used by mothers of children with normal 
hearing: on acting a dual role (of the child and her own) and on the picking-up 
technique (guessing the feelings and thoughts of the child). The author empha-
sized the need for early hearing aid, because it prevents dumbness. The first voice 
reactions of infants with profound hearing loss do not differ from those of their 
peers with normal hearing, because they also coo and babble. Nevertheless, in the 
period between 17 and 23 weeks of age, they their voice responses lose the quality 
and frequency, and dumbness can be the negative effect. 

He was an opponent of the sign language, stating that it:
• limits the vocabulary, 
• makes it difficult to memorize verbally transmitted words, 
• delays the development of reading skills, 
• leads to conventional thinking, 
creates a psychological and sociological problems, because it precludes com-

munication among peers with normal hearing and in the immediate microsystem 
(Cieszyńska 2001).

The author considered the use of non-verbal means of communication: facial 
expressions, body language, natural gestures, but only by the child. The objective 
of early auditory-language rehabilitation is the creation of inner speech – under-
stood as a predisposition to learn speech, which gradually develops if the child 
is positively accepted by the parents as he or she is. The inner speech should 
be developed during games and identification exercises. This method is some-
times called the cybernetic method of speech rehabilitation, i.e. through the use 
of cybernetic teaching aids (prostheses, articulatory mirror), the deaf child can 
consciously experience his own speech, hear and feel the sounds articulated by 
himself or herself.  

In deaf education, there is also the multisensory approach. Proponents of 
this approach suggest focusing on the use of residual hearing and reading speech 
from mouth. Multisensory therapy is addressed to children dependent on manual 
methods of communication, and these measures are treated as a support in the un-
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derstanding and development of speech. Representatives of this approach are di-
vided on the use of manual means of communication. The therapists at John Tracy  
Clinic in Los Angeles, U. Eckert, I. Stawowy-Wojnarowska, A. Prożych reject 
manual measures, because they believe that the impact of early rehabilitation in-
volving the constant use of speech sounds, drawing the attention of the child to its 
articulatory side provide sufficient conditions to master the language for the child. 
On the other hand, A. Korzon (2001) is an advocate of total communication. This 
is an extreme variant of the multisensory approach, which assumes that manual 
measures help the deaf child in the initial phase of development of communica-
tion, so later, they are able to use auditory perception and reading speech from 
mouth. This concept of recognizing the value of the sign communication was, 
among others, the basis for a new method called total communication. The term 
was first used in the late 60s of the twentieth century by Roy Holcomb, a Cali-
fornian teacher of deaf children, a father of two deaf sons. It was only in 1976 at 
a conference of managers of American schools for the deaf when the definition 
of this method was developed: “a philosophy incorporating the appropriate aural, 
manual, and oral modes of communication to ensure effective communication 
with and among hearing impaired persons” (Pahz, Pahz 1978: 67).

EARLy AND MULTI-SPECIALITy DIAGNOSIS

In the light of current neurological and cardiological examinations, an early 
and multi-speciality diagnosis conditions the effective auditory-verbal educa-
tion of hearing-impaired children. In the first year of life, in the auditory cen-
tres, there occur important processes of maturation, conditioning the appropriate 
auditory perception. If, during this period of development, there is no relevant 
stimuli (which happens in the event of an early diagnosis and the lack of quickly 
started rehabilitation), then the neuronal structures programmed to receive au-
ditory stimuli may irreversibly lose their function. Their subsequent stimulation 
includes activities directed to a system of degenerated neurons, which are difficult 
to be improved to the state of normal ability, even through an intensive stimula-
tion. The plasticity and maximum potential of the central nervous system during 
the first two years of life are related to the specificity of development, and such 
processes as: equipotentiality of nerve tissue, migrating neuroblasts, synaptogen-
esis, apoptosis and myelination of nerves, differentiation of dendrites, maturation 
of the cortical part of the brain are of particular importance (Podgórska-Jachnik 
2009). Therefore, the above neurodevelopmental facts imply important conclu-
sions for the surdologopedic practice.  Delaying the diagnosis of hearing loss and, 
consequently, delaying introducing of the hearing aid and auditory-verbal educa-
tion is also an oversight of a phase that is critical for the development of hearing 
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and speech, which can lead to a smaller chance of success in rehabilitation, and 
then in the process of education of the deaf child. Therefore, a neuropsychologi-
cal diagnosis based on understanding brain mechanisms underlying the impaired 
functioning of the child is of a great importance. In broad terms, the above diagno-
sis relates to the study of relationships between brain functioning and behaviour, 
mind, and consciousness of the child. The neuropsychological test result forms the 
basis for further medical diagnosis (audiological diagnosis), which is associated 
with obtaining information on the causes, time, place and degree of hearing loss. 
The deaf child requires multidisciplinary care, and therefore, the diagnosis proce-
dure must include: the psychological (on the level of development of individual 
mental functions, additional developmental dysfunctions) and speech therapy as-
sessment (on the level of language skills, and in particular, it is important to di-
agnose functioning of the breathing, phonatory and articulatory apparatus). Also 
a pedagogical diagnosis associated with assessment of readiness to commence 
primary school education by the deaf child is important. In this instance, the rat-
ing by the educator will be linked with requirements set out in the program of 
preschool education in the following areas: social skills and emotional resilience, 
math skills and readiness to learn reading and writing, motor ability and visual-
motor coordination, independence, including self-servicing. It should be empha-
sized that in the Polish deaf education, there coexist two diagnostic paradigms.  
In the approach of A. Krause (2010), the first one is the traditionalist paradigm, 
according to which in practice, there are used standardized diagnostic criteria, in 
early detection of hearing impairment, medical and audiological diagnosis is ap-
plied. Currently, in clinical practice, to assess the auditory organ, there are used 
two types of diagnostic methods: psychoacoustic (subjective) and electrophysi-
ological (objective) methods that allow recognition of the degree and type of hear-
ing disorders without the active cooperation of the patient. In the next, humanis-
tic paradigm, a functional diagnosis is important, which focuses on evaluation 
of individual and developmental needs of hearing-impaired children (Kochanek 
2004). This is in the humanistic paradigm where the most important is the subject 
of diagnosis, signalling autonomy to choose forms of support by therapists, and 
gradual replacement of the diagnosis on a hearing-impaired child by the diagnosis 
for a hearing-impaired child.

USE OF APPROPRIATE AUDIOTORy PROSTHESIS 

Another condition for the success of auditory-verbal education is the use of 
hearing aids and transmitter/receiver devices after the earliest possible detection 
of hearing loss. In Poland, since 2003, with the financial support of The Great 
Orchestra of Christmas Charity, there has been realized the modern, nationwide 
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Newborn Hearing Screening Program. Within the program developed by a team 
of experts, there are implemented three levels of diagnosing hearing loss. On the 
first, reference level, the newborn baby undergoes non-invasive hearing screening 
test in the 2nd or 3rd day after birth, there are obtained information on risk factors, 
then the parents should be given a screening test results and further information 
concerning the diagnostic procedure. In the second stage, there is continued the 
recognizing of hearing loss in the infant and realized the precise audiology diag-
nostics to 3 months of age. The third level involves the supply of auditory pros-
thesis and referral to a specialist clinic to begin hearing and speech therapy, at the 
age of 6 months at the latest (Eckert, Wereszka 2010). The time when parents are 
informed on the diagnosis is specific and is an introduction to a new, cooperative 
stage of the family life. The parents have the chance to get expert help at home 
under the Orange Foundation. Technical progress in electronics, the development 
of microsurgical techniques led to introducing a research program aimed at the 
treatment of deafness using cochlear implants in Los Angeles in the late 60s of 
the twentieth century. They were initially single-channel cochlear implants, and 
in the 80s of the twentieth century, multi-channel implants and auditory brainstem 
implants implants. In our country, the initiator of the hearing implants program 
was Henryk Skarżyński. It was an international cooperation (among others, with 
Professor Claude-Henri Chouard) and scientific achievements of H. Skarżyński 
that resulted in appearing multimedia hearing screening programs, teleconsulta-
tion system in otolaryngology or the telefitting program. Very good results of us-
ing this method brought the creation of the National Network of Telerehabilitation 
Auditory Centres, including 20 centres located on the Polish territory, in 2009. 
At the Institute of Physiology and Pathology of Hearing in Warsaw, headed by 
H. Skarżyński, a hearing-impaired child can be covered by a comprehensive hos-
pital and rehabilitation care. Of the 400 implanted so far by Prof. H. Skarżysko 
people, only 4% of them said they were disappointed with the effects of implanta-
tion (Skarżyński 2012). 

Reports of studies on the effectiveness of the use of cochlear implants allow 
to evaluate i.a. the level of auditory-verbal rehabilitation. It turns out that babies 
who were implanted in the first six months of life and were covered by early re-
habilitation, reached normal or nearly normal speech development (Niemczyk, 
Piotrowski, Woźniak, Mikołajewska 2004). In other studies, authors, choosing 
two groups of children: with a cochlear implant and with hearing aid found that 
children with cochlear implant achieve better results than children with hearing 
aid. It turned out that an important criterion in the achieved high results on com-
munication, social development, overall resourcefulness was not the time of im-
plantation, but the length of the implant use period. More benefits are achieved by 
children with less hearing loss (Bat-Chava, Martin, Kosciw 2005). 
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CONTRIBUTION OF THE FAMILy ENVIRONMENT

A. Jakoniuk-Diallo (2000: 14), on the basis of a literature review, points out 
that the auditory-verbal education is a long process, and the family environment 
plays a particular therapeutic role in its implementation. The thesis that auditory-
verbal education of deaf children should be conducted in the family environment 
found its justification in models of early childhood development support in the 
family environment by A. Twardowski (2012), including: 

• support home visits model by Robin McWilliam
• responsive teaching model by Gerald Mahoney
• improved learning in the natural environment model by Terry Hancock and 

Ann Kaiser.
In the support home visits model by Robin McWilliam, the most important 

support that the family obtains, is a support from a specialist coordinating ren-
dered services. Therefore “support home visits” – SHV play a key role. Robin 
McWilliam featured the following five principles of his concept:

1. SHV is not about conducting classes regularly, it may be once a day, and 
another day, three or four times, so that they are not like tedious, ritualized, spe-
cialized courses; 

2. SHV should be carried out throughout the day, in various situations, in 
accordance with the interests of the child;

3. family has a much larger impact on the development of the small child 
than specialists, who see the child one or two times per week;

4. the child needs as much interaction supporting the development as possi-
ble, so the amount of opportunities for parents to more often and longer stimulate 
the development of the child may be increased;

5. support of the development takes place primarily in the periods between 
visits of specialists, and their job is to teach parents how to deal with the child so 
he or she can master the necessary skills. 

In the compiled model, in addition to support home visits, other elements are 
of a great importance:  development of an ecomap of the family, an interview on 
the daily life of the family, appointment of a specialist coordinating helping reac-
tions – a special education teacher, psychologist, occupational therapist, speech 
therapist. The coordinator should keep in regular contact with the parents, visiting 
the family once a week, and provide them with various support aspects, namely: 
emotional, material and information aspects (Twardowski 2012).

Another model of responsive teaching by Gerald Mahoney is based on the 
assumption that in the early stages of ontogeny, the behaviour, whose dominat-
ing feature is the responsiveness, is the most favourable for the development of 
a child.  Responsive parents encourage the child to take a variety of activities and 
support him or her in their implementation. Responsiveness is a complex property 
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and includes several components (which are also features of the style of conduct 
of parents towards the child): cooperation, adequacy of the parents’ reaction, mod-
erate control of the course of the interaction, showing acceptance and adapting 
requirements to the capabilities of the child. The aim of responsive teaching is to 
stimulate the three main areas of child development: cognitive development, com-
municative competence, emotional and social functioning. The responsive teach-
ing is delivered through 66 strategies, including the following: “do the behaviour 
of the child”, “during joint actions, talk to your child”, “observe the child’s behav-
iour”, “treat the child’s behaviour as a sign of his interests”, “specify intentions, 
feelings and actions of the child with words.” The effectiveness of responsive 
teaching stems from the fact that its aim is to develop key skills in a child, not the 
collection of all skills. According to the authors, the development of a small child 
is carried out in the context of a play. While playing with the parents, the child 
shapes key skills: he or she initiates the play, solves the problems, talks. Accord-
ing to G.Mahoney, specialists can apply three methods to prepare the parents to 
more responsive conducting with the child and they include:

• discussion – explanation, what the responsive acting is;
• modelling – learning key skills of responsive parents and incorporating 

them into their behaviour;
• direct application of the responsive teaching strategy – demonstration to 

parents how they should act and encouraging them to modify their behaviour.
The last of the proposed models is the model of improved learning in the 

natural environment by Terry Hancock and Ann Kaiser. This model is the latest 
version of the “environmental approach” in the treatment of children with devel-
opmental disorders, which was started in the mid-70s of the twentieth century. 
This approach was developed for speech therapy and determined by the authors 
with many terms, such as: natural teaching, child-oriented teaching, transaction 
teaching, conversational teaching, teaching oriented on communicative compe-
tence education. The essence of the environmental approach in speech therapy is 
to teach the language in the context of its use in everyday situations, e.g. in the 
family home of the child, in the kindergarten. According to Marc Fey, the concept 
of teaching speech in the natural environment is highly effective because it is 
natural, allows permanent and quick mastering of language skills, and facilitates 
transferring mastered habits to new communication situations.

Theoretical background of this model includes: behaviourist psychology, 
communication orientation based on the development of language, knowledge 
about parents as teachers of language. The creators reject the classical formula 
of behaviourism: incentive- reaction-reinforcement, and instead, they accept the 
assumption that the child plays an active role in the process of learning speech, 
and often initiates it by himself or herself. The role of parents in this model is in-
direct, and it boils down to three steps: organizing the environment for the speech 
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therapy, encouraging the child to express himself or herself and ensuring that ver-
bal behaviour of the child leads to a positive result, so it is important that the child 
uses acquired language skills in new situations, communicating with new friends.

The improved teaching model in the natural environment consists of three 
consecutive elements, namely:

1. arranging the environment in such a way that it favours teaching and 
learning of language – the parents are trained in selecting toys and other teaching 
means helping the child to develop his or her social skills;

2. responding to the child’s behaviour – the parents are taught to follow the 
child, react to his or her behaviour, adapt speaking to the lingual and cognitive 
abilities of the child during the interaction, 

3. using deliberate teaching methods such as modelling, provoked model-
ling, deferring, occasional teaching.

The improved model of learning in the natural environment has many advan-
tages, but of a great importance is the fact that it allows to interact with the child 
in a flexible way, and therapists can adapt early development support strategies to 
his or her needs and abilities.

CONCLUSIONS

In the light of the analysis, it is important to look at deaf children as a group 
requiring an intense stimulation in the field of auditory-verbal education since 
the diagnosis of hearing loss, from professionals, teachers and parents. Auditory-
verbal education is therefore an integral part of the whole rehabilitation process of 
hearing-impaired children. There is a need to promote awareness-raising activi-
ties about the actual effectiveness of auditory-lingual treatment among parents of 
deaf children. Therapists, taking these preventive measures, will be experiencing 
issues related to the cooperation with parents of deaf children who do not consti-
tute a homogeneous group. In the opinion of some deaf parents, and especially of 
those who identify with the emancipatory aspirations of the environment of the 
deaf, the assumptions of auditory-verbal education will not meet the needs of their 
deaf children. The implementation of intense stimulation will also be difficult in 
the case of deaf children with additional development disabilities. In the context 
of the foregoing, despite the demonstration of high efficiency of auditory-verbal 
education, there should be emphasized that there is no single perfect strategy or 
combination of methods for supporting development that would meet the devel-
opmental needs of the deaf children. Nevertheless, an early and systematic imple-
mentation of auditory-verbal education concepts will make the thesis of A. Löwe, 
that the deaf child “will learn to hear and speak”, come true. 
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SUMMARy

The aim of the article is to present neuromuscular methods supporting logopedic therapy for 
patients with dysarthria in Moebius syndrome and to describe Moebius syndrome: its etiopatho-
genesis, pathomechanism and symptomatology. The therapy methods which were presented in the 
article: logopedic kinesiotaping, orofacial regulation therapy described by C. Morales and electrical 
stimulation were characterized from the logopedic angles, taking account of different ways of how 
each method affects neuromuscular regulation. The use of these methods has an impact on the facial 
muscle tone regulation, improvement of the functioning of the articulators, mandibular mechanics, 
respiration quality, thereby contributing to diminishing the dysfunctions in the respiratory-phonato-
ry-articulatory apparatus.

Keywords: Moebius syndrome, dysarthria, logopedic kinesiotaping, orofacial regulation ther-
apy, electrical stimulation

INTRODUCTION

The aim of the article is to present methods supporting logopedic therapy 
of dysarthric patients in Moebius syndrome as well as to describe the syndrome 
(MBS), whose etiopathogenesis, identified about one hundred thirty years ago, 
still remains unclear.   Factual sources show that in 1880 this pathological syn-
drome was probably first characterized, the scholar who gave his name to the 
syndrome being Paul Julius Moebius, German  neurologist and philosopher, who 
indisputably described this problem in 1888–1892.1

1 Cudziło D., Obłoj B., Obersztyn E., Bocian E., Matthews-Brzozowska T., 2012, Moebius 
syndrome with facial-dental impairments – rare or rather seldom diagnosed syndrome?, “Develop-
mental Period Medicine”.
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At present, neurologists define the disease as a malformation sequence whose 
specific feature is a series and multiplicity of anatomical anomalies resulting from 
a single developmental defect.2 The syndrome is commonly called “a disease of 
persons without a smile”. This term refers to the most characteristic symptom 
of the disease: a partial or complete paralysis of cranial nerves that immobilizes 
facial movements, thereby preventing, inter alia, the ability to smile. The co-oc-
currence of numerous musculoskeletal anomalies, congenital defects that impede 
free functioning, is also reported.3 The Moebius syndrome is characterized by 
a diversified and wide range of clinical symptoms, particularly neurological aber-
rations, which makes it difficult to properly diagnose patients.

ETIOPATHOGENESIS OF MOEBIUS SyNDROME

Moebius syndrome is one of rare, complex congenital defects. The Interna-
tional Classification of Diseases ICD 10 classifies this disease entity under devel-
opmental defects pertaining mainly to facial appearance (Q.87.0)4.

According to the sources, it is estimated that Moebius syndrome occurs with 
an incidence of from 1:50 000 to 1:500 000 in live-born children of either sex.5 
In their publications, the Dutch scholars who studied the problem, K. Strom-
lad and K. Sjogreen, presented a view that Moebius syndrome affects the male 
sex to a vastly greater degree, but this fact is called into question by scientific  
communities.6

Scholars are not entirely certain about the origin of the disease. There are 
many, often contradictory, theories. Currently, the most probable hypothesis about 
the etiopathogenesis of Moebius syndrome is the conception that suggests disor-
ders in the development of primary subclavian arteries and their branches before 
the formation of vertebral arteries delivering blood to the brain at the early stage 
of embryogenesis7 because the mother took an abortifacient that does not abort the 

2 Cudziło D., Obłoj B., Obersztyn E., Bocian E., Matthews-Brzozowska T., 2012, Moebius 
syndrome with facial-dental impairments – rare of rather seldom diagnosed syndrome?, “Develop-
mental Period Medicine”.

3 Osborne G.A., 1999, Moebius syndrome, “JADA”, 130.
4 zielińska A., 2006, Zespół Moebiusa. Problemy terapii logopedycznej, www.logopedia.org.

pl, no 3.
5 Cudziło D., Obłoj B., Obersztyn E., Bocian E., Matthews-Brzozowska T., 2012, Moebius 

syndrome with facial-dental impairments – rare of rather seldom diagnosed syndrome?, “Develop-
mental Period Medicine”.

6 Strömland K., Sjögreen L., Miller M., Gillberg C., Wentz E., Johansson M., Nyllén O., Dan-
ielsson, Jacobsson C., Andersson J., Fernell E., 2002, Mobius sequence – a Swedish multidiscipline 
Study, “European Journal of Paediatric Neurology”.

7 Cudziło D., Obłoj B., Obersztyn E., Bocian E., Matthews-Brzozowska T., 2012, Moebius 
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fetus but damages it. These convictions are based on the results of studies made 
on animal models and the examinations conducted using methods of neuroimag-
ing of the brain. None of the presented theories, however, has been confirmed by 
scholars studying Moebius syndrome.8 

In the United States, research is conducted on the extent of participation and 
role of genetic factors in the pathogenesis of the disease. Many theories assume 
that there are multiple factors underlying Moebius syndrome although it cannot be 
ruled out that the disease is monogenetically determined, which means mutations 
in a specific gene.9 Genetic factors could play a role in the etiology of hypoplasia, 
or underdevelopment of an organ, which is frequently accompanied by impair-
ment or aplasia, agenesis of an organ with the formation of its germ, nuclei of 
cranial nerves.10

Moebius syndrome is an incurable disease: what can largely enhance the pa-
tient’s comfort is a surgical operation, which, however, is complicated and in-
volves substantial expenses. It consists, inter alia, in transplanting muscles into 
an immobile area of the face, combining muscles together and making muscular 
plexuses function as efficiently as possible. Operations of this type are not per-
formed in Poland; at present they can be carried out exclusively abroad, e.g. in the 
Czech Republic, Germany or the USA. 

CLINICAL SyMPTOMS AND PATHOMECHANISM 
OF MOEBIUS SyNDROME

Moebius syndrome, as a malformation sequence, induces many neurologi-
cal and anatomical abnormalities, which, consequently, produces a wide range of 
clinical symptoms, thereby making it difficult to identify and correctly diagnose 
the disease. The most characteristic feature of Moebius syndrome is a unilateral, 
bilateral and complete paralysis of cranial nerves responsible for facial expres-
sions, blinking, and lateral movements of eyeballs, which often occur together 
with dysfunctions of the other cranial nerves such as:

• oculomotor nerve III,
• trochlear, innervating superior oblique muscle I in the orbit, 

syndrome with facial-dental impairments – rare of rather seldom diagnosed syndrome?, “Develop-
mental Period Medicine”.

8 Cudziło D., Obłoj B., Obersztyn E., Bocian E., Matthews-Brzozowska T., 2012, Moebius 
syndrome with facial-dental impairments – rare of rather seldom diagnosed syndrome?, “Develop-
mental Period Medicine”.

9 Osborne G.A., 1999, Mobius syndrome.
10 Cudziło D., Obłoj B., Obersztyn E., Bocian E., Matthews-Brzozowska T., 2012, Moebius 

syndrome with facial-dental impairments – rare of rather seldom diagnosed syndrome?, “Develop-
mental Period Medicine”.
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• trigeminal sensorimotor nerve,
•  ophthalmic nerve, which sensorily innervates the skin of the head above 

the palpebral fissure and the lateral nasal surface, 
•  maxillary nerve, which sensorily innervates the skin below the maxillary 

fissure and above the oral fissure,
mandibular sensorimotor nerve, which innervates the skin below the oral fis-

sure and the temples, and innervates masticatory motor muscles,
•  glossopharyngeal nerve IX, with sensorimotor innervations of the pharynx 

and tongue, 
•  vagus nerve X, the longest cranial nerve, which conducts sensory, motor 

and parasympathetic fibers.11 
In consequence of damage to these nerves the face becomes mask-like and 

expressively inefficient. Patients are unable to show even the simplest emotions 
such as laughter or crying.  The malfunctioning of the facial skeleton is accompa-
nied first of all by difficulties in the speaking function. Disorders that are part of 
the picture of  Moebius syndrome also embrace:

• eye hypersensitivity, 
• inability to narrow the eyes, 
• complete lack of eyeball movements or difficulties in this area,
• characteristic slanting eyes, 
• occurrence of squint,
• short or deformed tongue,
• limited tongue movements, lack of tongue elevation,
• high palatal vault, 
• cleft palates,
• hearing problems,
• syndactyly (fusion of fingers or toes), 
• adactyly (congenital lack of fingers or toes),
• brachydactyly (shortness of fingers or toes),
• ectrodactyly, (fusion of both fingers and toes - lobster claw syndrome), 
• varus deformity of lower limbs,
• congenital heart defects,
• defects of the urinary system,
• underdeveloped pectoral muscle,
• anosmia, or total loss of the sense of smell,
• dental-occlusal disorders,
• muscle tone disorders.12

11 Cudziło D., Obłoj B., Obersztyn E., Bocian E., Matthews-Brzozowska T., 2012, Moebius 
syndrome with facial-dental impairments – rare of rather seldom diagnosed syndrome?, “Develop-
mental Period Medicine”.

12 Cudziło D., Obłoj B., Obersztyn E., Bocian E., Matthews-Brzozowska T., 2012, Moebius 
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Apart from the characteristic dysmorphia, in Moebius syndrome there is 
a likelihood of psychomotor retardation, yet cases of accompanying mental retar-
dation are comparatively few.

The lack of knowledge about Moebius syndrome often results in an erroneous 
assessment of the patient; dysmorphia problems and difficulties in verbal commu-
nication with the environment cause overinterpretation of the patient’s intellectual 
problems. 

SPEECH DISORDERS IN MOEBIUS SyNDROME

The main difficulties faced by Moebius syndrome patients are neuromuscu-
lar disorders; they manifest themselves in speech at the articulatory-phonatory-
prosodic level, being connected with the diagnosis of dysarthria, dysglossia and 
dysphagia in those patients. 

Because of the paralysis of nerves V, IX, X, and XII, which control the func-
tioning of the muscles of the mandible, tongue, pharynx and larynx, the most 
frequently found disorders that affect the quality of communication are:

•  difficulties in primary functions, respiration, sucking, chewing, which in-
fluence the development of orofacial reflexes, 

•  difficulties associated with the motor activity of speech organs, affecting 
articulation quality,

•  difficulties associated with mandibular mechanics, causing hypersalivation 
(excessive salivation)

• swallowing difficulties,
•  respiratory difficulties, disorders of laryngeal functions which affect the 

process of phonation, 
•  disorders of the tension of facial expression muscles, decreased muscle 

tone affecting the quality of functioning of the articulators,
•  cleft palates affecting the quality of the phonic substance at the segmental 

and suprasegmental levels, 
• maxillary-occlusal defects, which affect the quality of articulation .
Due to the progressive nature of Moebius syndrome and the escalation of 

difficulties connected with neuromuscular disorders, it is vital to quickly begin 
appropriate therapeutic management, particularly speech therapy. 

Methods supporting logopedic therapy of dysarthric patients in Moebius syn-
drome: logopedic kinesiotaping, orofacial regulation therapy, electrostimulation

At present, in the logopedic treatment of patients with dysarthric disorders 
that are part of the picture of Moebius syndrome, where difficulties manifest 

syndrome with facial-dental impairments – rare of rather seldom diagnosed syndrome?, “Develop-
mental Period Medicine”.
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themselves mainly in neuromuscular functioning, alternative supporting methods 
are used more and more often, inter alia logopedic kinesiotaping, orofacial regula-
tion therapy or muscle electrostimulation, which, by strengthening  facial expres-
sion muscles or by regulating the facial muscle tone, improve the functioning of 
the articulators, mandibular mechanics and respiration quality, thereby enhancing 
communication. 

The method of logopedic kinesiotaping is a world-recognized form of therapy 
that uses specialist cotton tapes, their extensibility being comparable with the ex-
tensibility of human muscles. The appropriate tension strength of tapes plays an 
essential role in particular techniques of applying tapes which, through contact 
receptors, impact on the proprioceptive system. Applications are performed, de-
pending on the set goal, using the muscle, ligament, corrective or  lymph tech-
niques, with an appropriate tension along the length of the whole tape, its base, 
and its shape, a fan-like form y, X and a single form I. In logopedic kinesiotaping 
the most often used application technique is the functional-muscular technique, 
which is used in cases of hypertonia, hypotonia, and in muscle injuries, the tape 
being applied depending on a specific goal, from the base to the insertion or re-
versely, from the insertion to the muscle base, with adequate tension. Logope-
dic applications require not only the knowledge of the facial nerves but also the 
nerves active in the respiratory process. The logopedic kinesiotaping method is 
utilized inter alia in :

•  hypersalivation – logopedic application strengthens the tension of the mas-
seter, and zygomatic, digastric muscles, and the orbicular muscle of the 
mouth, which inter alia improve mandibular mechanics, closing of the 
mouth, the quality of swallowing ,

•  improvement of facial muscles: the application regulates tone: detoning 
– reduction of tone or toning – strengthening of the muscle tone which 
enhances the quality of functioning of the articulators and the mandible , 

•  dysfunction of the temporomandibular joint: appropriate application is 
used to improve the functioning of the mandible ,

•  dysphagia – appropriate application can lower, “draw back the larynx”, 
thus improving the swallowing process, 

•  regulation of the respiratory pattern: applications are used on breathing 
muscles, thereby deepening breathing and regulating  the correct posture. 

Contraindications against the use of logopedic kinesiotaping therapy are : 
• allergy to acrylic, which coats the tapes on the inside,
• unhealed wounds in the application area.13

13 Kumbrink B., 2013, K-taping w logopedii, Dortmund.
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An important aspect of logopedic kinesiotaping is the possibility of prolong-
ing the effect upon muscles by means of an application, which actively stays 
on a fixed skin area until the tape comes unstuck, which enables faster therapeutic 
effects. 

For esthetic reasons and depending on the need to support muscles, logopedic 
applications, usually beige-colored, are used in the course of logopedic therapy, 
thereby supporting muscle performance during therapy classes, or prolonging the 
process of interaction on the muscle – by leaving the tape on the skin until it 
comes unstuck. 

Another method used in patients 
with neuromuscular disorders is Castil-
lo-Morales orofacial regulation therapy. 
It is a neurophysiological method using 
electric stimulation, developed in the 
1970s by the Argentine rehabilitation 
physician Dr Rodolfo Castillo Morales. 
The method is used especially in neuro-
logical diseases, neuromuscular paraly-
ses. The reference point of the orofacial 
therapy is a function understood as ac-
tivity, interaction of particular parts of 
the orofacial complex, which enables 
coordination of the functioning of the  

      six elements of Morales method:
•  movement understood as a function, at the level of biochemical reactions 

and changes of body position,
•  matter understood as the instrument of activity arising inter alia within 

muscles, nerves, and receptors,

Muscle application, toning of the zygo-
matic muscle 

Muscle application, toning of the orbicu-
lar muscle of the mouth

Muscle application, detoning of the mas-
seter in the course of the temporomandibular 
joint 

METHODS SUPPORTING LOGOPEDIC THERAPy OF PATIENTS...



224

•  time, referring to the stage between the beginning and ending of function,
•  space as favorable conditions necessary for a function to occur, 
• energy understood as motivation for therapy, 
•  regulation pertaining to regulation mechanisms that ensure interaction at 

the histochemical and biochemical levels.14 
The therapeutic technique involves stimulation in different sensory systems, 

utilizing such stimuli as touching, stroking, pulling, pressure, and vibration used 
in a specific internal or external sequence of movements which impact on indi-
vidual muscles through the activation of selected neuromotor points (i.e. the sites 
where a nerve penetrates into a muscle) in order to inter alia normalize muscle 
tension, mold orofacial reactions, regulate mandibular mechanics, and improve 
the respiratory function.15 

Another form that supports the therapy of dysarthria in Moebius syndrome is 
electrostimulation using appropriate electrical impulses conducted through elec-
trodes, usually placed in pairs, between two attachments of a muscle in order to 
stimulate it. Depending on the number of electrostimulation channels, therapy 
can be conducted simultaneously on a large muscle area. After ruling out contra-
indications against therapy, an electrical impulse with suitable amplitude is ap-
plied as a series of 20 impulses onto fixed motor points in the facial area; with a 
severe nerved paralysis the impulse time is ca. 150–400 ms/ with a 1000–3000 
ms interval.16 During the electrostimulation of small muscles, as in the case of the 
facial muscles, the active electrode, connected to the negative pole of the source 
of current, impacts on a particular point, stimulating the selected muscle, causing 
its contraction and strengthening. 

The purpose of electrostimulation is 
to improve communication by strength-
ening the paralyzed facial muscles with 
an appropriate electrical impulse that 
affects the quality of the functioning of 
the articulators, mandibular mechanics, 
and the quality of swallowing, which 
is improved through electrostimulation 
of the larynx and the posterior wall of 
the pharynx, using specialist ball elec-
trodes.  

14 Morales R. C., 2009, Ustno-twarzowa terapia regulacyjna, Wrocław.
15 Morales R. C., 2009, Ustno-twarzowa terapia regulacyjna, Wrocław.
16 www.rehabilitacja.pl, portal rehabilitacji medycznej.

Application of a single electrode in the 
area of the oral orbicular muscle
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CONCLUSIONS

Currently, the speech therapy treatment of dysarthria is oriented to-
wards enhancing the quality of communication; it uses special measures that  
improve respiratory-phonatory-articulatory functions by the application of, inter 
alia, alternative methods of neuromuscular support. 

In terms of speech therapy, the presented methods are meant to improve com-
munication through different ways of neuromuscular stimulation; the method of 
logopedic kinesiotaping uses adequate tension and the technique of tape applica-
tion; the Castillo-Morales neurodevelopmental concept presents the manual regu-
lation by selecting the appropriate sequence of movements and types of touching  
neuromotor points, whereas electrostimulation uses appropriate voltage, thus in-
tensively contributing inter alia to strengthening selected muscles. 

In the treatment of speech disorders arising from dysfunctions of the periph-
eral or central nervous system, logopedic therapy increasingly often carries out 
the principle of complex regulations by combing the conventional approach with 
the supporting methods of muscular neurostimulation such as electrostimulation, 
neurophysiological manual techniques or logopedic kinesiotaping. As there are 
many difficulties in the treatment of dysarthria, a significant aspect is the indi-
vidual approach to the patient’s therapeutic needs by selecting one technique or 
combination of techniques, thus enabling faster achievement of the expected ther-
apeutic effects. 
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