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Foreword

It is with a real pleasure that we introduce “Logopedia” no. 41, which is now 
an international journal occupying high position on the Ministry of Science and 
Higher Education’s point-awarding list.  We would like to remind the readers that 
the electronic version of “Logopedia” in English is available free of charge on the 
sites of the Polish Logopedic Society (www.logopedia.umcs.lublin.pl).

There have been changes in the Scientific Board of our journal. A year ago, 
the eminent Russian scholar Raisa Ivanovna Lalayeva, member of the Board since 
2008, died. “Logopedia” No. 38 published her interesting article on studies into 
the mechanisms of writing disorders.  We say our farewell to her. 

With the current issue our Scientific Board was joined by Professor Péter 
Lajos, an experienced logopedist and psychologist, Head of the Department of 
Logopedics, Eötvös Loránd University in Budapest. His article on the theory con-
cerning the etiology of cluttering and Hungarian experiences in the treatment of 
this disorder opens “Logopedia” no. 41. 

Cluttering is also discussed by Olga Przybyla, pointing out correlations be-
tween the occurrence of this disorder and ADHD. It is commendable that new 
research studies have been written on this rarely described speech disorder.

 In the next article on general speech therapy problems Danuta Pluta-
Wojciechowska opens a methodological discussion on eliciting sounds.

 Anita Lorenc presents the acoustic and auditive perspective in the assess-
ment of voiced consonants disorders, which appears to be a cognitively promising 
perspective.

Ewa Muzyka-Furtak describes processes of word acquisition by hard-of-
hearing children as compared with the hearing ones. The results of this study can 
be valuable as guidelines for surdologopedists.

The article by Urszula Jęczeń presents the key deficits in the development of 
children with Down syndrome which have a decisive effect on the course of logo-
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pedic treatment, while Marta Wysocka’s study discusses the results obtained in 
tests for music perception and speech prosody in small children. Worth noting is 
an almost complete absence of publications on the perception of speech prosody: 
this gap is partly filled by M. Wysocka’s article. 

These are followed by two articles by Maria Hortis-Dzierzbicka and Elżbieta 
Radkowska (one of the papers being co-authored by Wiktor Gonet) devoted to the 
diagnosis of the functioning of speech organs and to voice assessment in palato-
lalia. We are convinced that these studies referring to modern medical diagnostics 
will arouse interest of the medical community. 

In the present issue of “Logopedia” Aneta Domagała has published two in-
spiring articles on the subjects investigated by the journal: in the first she discuss-
es the problems of symptomatology of graphomotor disorders in children, with 
emphasis on the situational determinants of the observed symptoms; the other 
presents the problems of treatment pertaining to narrative, taking into account 
writing disorders in patients with Alzheimer’s dementia.

The problems of assessment of phonological hearing in children aged 6–15, 
diagnosed with dysarthria in the infantile cerebral palsy syndrome are discussed 
in the article by Urszula Mirecka. What should be emphasized is that the study 
presents diagnostic techniques devised by the author and used in the investiga-
tions: experimental tests of phonological hearing: phonemic hearing and prosodic 
hearing.

The last article in “Logopedia” no. 41 is the publication by a team of  
researchers: Małgorzata Rutkiewicz-Hanczewska, Magdalena Krawczak-Olejni-
czak, Mikołaj Pawlak, and  Radosław Kaźmierski, who describe a nosologically 
controversial unit, which is subcortical aphasia. The presented case of an eighty-
year-old female patient after an ischemic stroke of the left-hemispheric subcorti-
cal nuclei is part of varying subcortical aphasic symptoms and confirms the par-
ticipation of basal nuclei in the processes of language programming.  

The closing part traditionally contains the reviews of publications on logo-
pedics. 

I encourage you to read all publications closely and I also express my con-
viction that while reading, you will not only enrich your knowledge but also will 
truly enjoy it. 

With kindest regards to the readers of “Logopedia”

Tomasz Woźniak

Foreword
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The Cluttering Course at ELTE in Hungary and the Basic 
Theories of Cluttering

PÉTER LAJOS
Department of Phonetics, Speech and Language Therapy, ELTE University Barczi 

gusztáv Faculty of Special Education, Budapest, Hungary

SUMMARy

 This paper presents the history and curricula of  the Cluttering Course at   (the Barczi gusztáv 
Faculty of Special Education at ELTE University, Budapest, Hungary. Hungary has a long tradition 
in  treating  fluency disorders, such as stuttering and cluttering.  The  Speech and Language Therapy 
Training Programme (BA) has recently become part of the Undergraduate Training Programme 
(BA) in Special Education. The aim of the training programme  in Speech and Language Therapy is 
to prepare professionals for assessing, preventing and treating speech and language disorders. The 
SLT Training Programme includes  three courses in Fluency Disorders: Stuttering, Cluttering and 
the Treatment of Stuttering and Cluttering.   

Key words: cluttering course, speech and language therapy, cluttering, symptoms, etiology 
and treatment.

PREFACE

The Speech Therapy Training Programme (BA) is part of the Undergraduate 
Training Programme (BA) in Special Education at  the  Barczi gusztáv Faculty 
ELTE University, Budapest, Hungary. Based on a general training course in Spe-
cial Education and in related areas students will be qualified generally in one field. 
During the general phase of the training students are required to choose a field of 
study. The field-specific training starts in the 3rd  semester.  The fields of study 
are population-specific and include the following seven options: the education of 
persons with  Behavioural  Disorders ; the education of persons with  Hearing  Im-
pairment  ; the education of persons with  Intellectual  Disabilities ; the education 
of persons with  Learning Difficulties ; the education of persons with  Physical  
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Disabilities ; the education of persons with  Visual  Impairment and  Speech and  
Language  Therapy. The aim of the training programme in Speech and Language 
Therapy is to prepare professionals for assessing, preventing and treating speech 
and language disorders. The programme qualifies students to screen, assess and 
treat phonation, speech, language and communication disorders in children up 
to the age of 18. Speech therapists are authorised to work in various educational 
establishments: nurseries, schools and educational support services, such as out-
patient clinics for children with speech and language disorders. About 30 students 
study speech therapy  every year. There are three courses in Fluency  Disorders 
(Stuttering, Cluttering and the Treatment of Stuttering and Cluttering) in the SLT 
Programme. The Stuttering  course is 30 hours/semester, Cluttering is 15 hours/
semester and the Treatment of Stuttering and Cluttering is 15 hours/semester. 

The goal of the Cluttering course is to provide knowledge for students about 
the definition, symptoms, prevalence and incidence, theory and personality con-
cepts of  cluttering and people  who clutter . The Treatment of Stuttering and Clut-
tering course introduces students   to the most commonly used therapies.

The course is based on two Hungarian books on cluttering, one of which  is 
a monograph and the other  a textbook. The author  and editor of both  books is  
Emoke Kovacs Vassne, a famous speech therapist and professor of speech, who 
was the head of the Speech Department for many years. 

A brief  history of the cluttering course: Arthur Sarbo was the first person 
to study  tachyphemia (cluttering) in Hungary, starting  his work in 1900 at the  
Teacher Training College of Special Needs and  publishing  his theory about fast 
speech (cluttering) in his book ’’The Speech’’ in 1906. His work had been follo-
wed by Karoly Istenes, Adolf Sulyomi-Schulmann, gabor Palotas, Vera Merei 
And Emoke Kovacs Vassne since 1925. Peter Lajos , the author of this study has 
been teaching   this course since 1995.

SUMMARy OF THE CLUTTERINg COURSE
THE SyMPTOMATOLOgy OF CLUTTERINg

In everyday terms  cluttering means  rapid speech:  ’’whoever  speaks fast is 
one who  clutters”. In the past, cluttering was called tachyphemia, from the Greek 
for “fast speech.” This word is not currently  used to describe cluttering because 
fast speech is not a required element of cluttering.  In a clinical practice cluttering 
is a speech-language disorder, which affects all components of expressive speech. 
WEISS (1964, 1967) considered cluttering to be the consequence of a central lan-
guage imbalance that affects all language modalities.

PÉTER LAJOS
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The  symptoms are extremely  diverse. Most authors consider  the increased 
rate of speech as one of the main phenomena of cluttering. According to 
Luchsinger (1963) , cluttering shows up in the increased rate of the speech, and the 
absorption, distortion  and mutilation of sounds, syllables and words. According 
to Langova and Moravek  (1970),  cluttering is a  sudden attack of  speech, in 
which the sounds, syllables and words become distorted due to the acceleration in 
speech.  Bradford (1970) describes cluttering as an increased manner of speech. 
Whoever  clutters, speaks as if he is launching an attack, and his words pile up 
into each other, abandoning  the syllables and articulating  malformed sounds,   
thus his whole speech will be incomprehensible. According to Mitrinowitcz-
Modrzejewska  (1970),  persons who clutter  speak so quickly that their command 
of  words is lost, which leads to the pathological application of the speech melody 
and the pace and rhythm of speech. The elemental parts of  speech become 
distorted  as a result of the acceleration in  speech and  finally the message becomes 
incomprehensible.  Frint (1969) says that the tempo of  speech is sped up and the 
rhythm  is changed greatly,  as well as words slurring  into each other and  sounds 
losing  their character.  In Seeman’s  view (1970),  the basis of the acceleration 
of  speech is the interverbal  acceleration between  words, Vassné – Kassai (1979) 
examined the pauses in  the speech of  persons who clutter (PWC) and found that 
contrary to the subjective impression,  cluttered  speech was not characterized by a  
deficiency of the  pauses   (short or otherwise), but just by  their frequent incidence 
and their relatively long time span. In their  other study (Vassné – Kassai, 1979),  
the monotony of  speech was examined since  generally  monotony is taken into 
consideration as an  indicator of the gravity of the cluttering. According to their 
research  the speech of people  who clutter  (PWC) occurs  in  constant intervals 
and  is  well illustrated  by the inner immobility of a melody curve that  was made 
of the speech of people who clutter  (PWC).

Cluttering  is primarily a  disturbance of  expressive speech, which equally affects the acoustic 
and content parameters  of  speech. The accelerated speech rate is the most characteristic symptom 
of  cluttering. The sounds and the interconnections of sounds become distorted  as a result of the 
changing of the speech rate and so  the speech  cannot be understood. The poor ordering  of the 
pauses in the speech  disturbs its  rhythm . The monotonous  melody of the speech exacerbates  the 
articulatory symptoms.

PREVALENCE AND INCIDENCE

The prevalence of  cluttering is very difficult to define, considering  that there 
is no  uniform criterion and until now no reliable diagnosis has been established.   
The question is made more difficult, as we cannot deduce  from the number of 
those receiving  therapy   how many  clutterers there are in the overall  popu-

THE CLUTTERINg COURSE AT ELTE IN HUNgARy...
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lation. One of the reasons for  this is that that children’s speech therapists do 
not pay attention to children who clutter (CWC). It is also possible, that  speech 
therapists have little knowledge about cluttering.  It may be the case that cluttering 
in childhood is  less frequent than in adulthood. It is also  possible  that children 
with  normal disfluent speech show concordant symptoms with the criteria of  
adult cluttering, for example  disturbances affecting the fluency of the speech. The 
phenomena can be interpreted as  part of  normal speech development and these 
children cannot be considered as  clutterers. Hence,  we can not  find any well do-
cumented research concerning the prevalence  of cluttering in the literature of this 
disorder. Becker and grundmann (1970) found a 1.5% prevalence among school 
children. Presumably the prevalence of  cluttering does not reach  one percent  of   
the total population. The proportion of those receiving  therapy indicates a great  
variety. There are speech therapists who have not met any  clutterers at all during 
their practice, while  others deal with many.  According to estimates 4- 6 %  of 
children receiving  speech therapy may be clutterers. 

PERSONALITy CONCEPTS 

In the case of cluttering, because of the distorted   speech, the message does 
not  reach  the recipient adequately. The listener does not understand what the 
person who clutters (PWC) is trying to say, is unable to decode the message and 
they can give feedback about to the clutterer. The person who clutters (PWC) may  
endure  frustration  because of these  difficulties in  communication situations. On 
the other hand the person who clutters is considered a bad conversation  partner, 
since he does not decode the message  accurately and, because of the lack of at-
tention,  this hinders the undisturbed flowing the communication. Despite their 
failures they do not abstain from  communication  situations and do  not become 
introverted. They do not have personality characteristics similar to those of people  
who stutter  (PWS) as a  consequence of their speech difficulties. The symptoms, 
which are parts of their  behaviour, for example the dispersion, superficiality and  
lack of attention,  can be rather connected  with their speech symptoms. Originaly,  
cluttering was considered a neurosis, and its  symptoms were  explained as  ha-
ving  a psychological background (Liebmann, 1930, Gutzmann, 1893, Froeschels, 
1946). Other  authors describe specific psychic functions that  are relevant to the 
person who clutters (PWC). According to Luchsinger (1963) the person who clut-
ters (PWC) is  active and witty. He cites Bazin, according to  whom parents do  
not correct the restless and too mobile behaviour of their children in time and as a 
consequence of this, their children’s thoughts have become jumbled and they want 
to express several  things at the same time. Weiss (1967) created his own techni-
cal term, namely,  a central lingual unbalance, which indicates that not only their 

PÉTER LAJOS
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speech, but also  their behaviour   is unbalanced. Luchsinger (1963) found  that 
the PWC are positively extroverted. VASSNE (1993) used  Eysenck’s personality 
trait theory to  help  describe the characteristics   of the personality of the PWC 
and tried to place them within  the dimensions of  extroversion – introversion, and  
stability – instability.

She established, referring to other  authors (for example Nemeth, Gutzmann, 
Liebmann, Froeschels) , that primarily the unstable extroverted individuals’ cha-
racteristics are typical of  the PWC. They  jabber,  and are irritable, unsettled, 
impulsive, aggressive, and active. It is typical of their activity that everything 
interests them, but this interest is not too deep. In general  they start to do many 
things  but they do  not finish  them, and the  over-productive behaviour is only 
an illusion.  She adds that the extroverted stable personality traits may be valid 
for them. They are friendly, active, often fuglemen  in  company and  sometimes 
their volubility exceeds  acceptable levels. Their behaviour is neglectful, which 
can be explained by  their   lack of sensitivity to order. They are characterized as  
having good contact skills, endeavour, self-consciousness and  stubbornness. Fre-
und (1952) describes the important characteristics of the personality of the PWC, 
such as nervousness, aggressiveness, an explosive temperament and   a  lack of 
self-control.According to him the real PWC is extroverted, over- productive and 
expansive, and  does not pay attention to either his environment or  his speech  
According to Dumke – Heese – the PWC do not find a problem in their speech 
due to their high  self-esteem.

The PWC can be described as having  certain character traits and  particular personality featu-
res. The characteristics of cluttering speech can be related with their personality characteristics, for 
example with the superficiality, the lack of attention and with the dispersion.The  PWC are charac-
terized as being extroverted and having   high self-esteem,  as well as a lack of  emotional stability, 
which   may e influence   their  whole behaviour.

THE THEORy OF CLUTTERINg

 A short overview is required of the theories concerning the etiology of clut-
tering after   reviewing the phenomenon circle of the cluttering.

gENETIC  FACTORS

Arnold (1960) emphasizes that the genetic basis of cluttering may be spe-
cific and non-specific. Specific inheritance manifests itself primarily in jab-
bering speech. A variety of lingual difficulties differing for the syndrome of  
a  general lingual disturbance would indicate  non-specific inheritance.

THE CLUTTERINg COURSE AT ELTE IN HUNgARy...
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CEREBRAL HEMISPHERE DOMINANCE

The connection between the dominance of the cerebral hemispheres,  latera-
lity,  lingual skills,  dyspraxia  and  musicality are all included in  the theory of 
cluttering.

On the basis of Arnold’s family tree studies (1960) Luchsinger (1963) drew 
attention to the possibility  that there are  people  who differ from the average in 
lingual skills, and  musicality. However these people have better abilities than 
others, for example in mathematics. The dominant hemisphere is responsible for  
poor lingual conditions, and the  non-dominant hemisphere is responsible for  
mathematical abilities.

According to Arnold (1970)  lingual skills are developed in parallel with the 
development of laterality. . He found a connection between  lingual disturbance 
and  laterality in his examination of  ten thousand subjects.  In  further studies  he 
found a connection between laterality and cluttering and – as a  delay of psycho-
motoric maturation – the motoric dyspraxia  which characterized them. 

According to  proponents  of this theory cluttering may be connected with the 
late development of  lingual skills. Behind this lies  the slower development of the 
nervous system, which is innate, and can be led  back onto genetic reasons, and 
the environmental effects may  enhance only  the clinical picture. 

THE ROLE OF  THE VESTIBULOCEREBELLAR SySTEM

Some  researchers focus  on cerebral immaturity, and cerebral organizational 
disturbances , but they do not detail the importance of  hemisphere localisation. 
According to WEISS  (1967), cluttering  is the verbal manifestation of a  central 
language imbalance  behind which there is a central origin, a disturbance of the 
integration of higher-level functions. The integrational disturbance of the brain 
function creates the language imbalance, which forms the basis of the cluttering.

However, others, like the Prague School, Seeman and Novak (1963), and 
Langova and Moravek (1970) took the view that  the centre of the human motions 
in the central nervous system being  extrapyramidal  and the vestibular system and 
damage to   the cerebellum are responsible for  cluttering.

Their theories are supported by the existence of certain  neurological di-
sorders that damage  these centres, and produce similar symptoms to  cluttering.

NEUROPSyCHOLOgICAL RESEARCH 

Neuropsychological researchers speak of a motoric implementation program-
me  (motorische Ablaufprogramme) in which oordinated acts are controlled by  

PÉTER LAJOS
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way of a certain set of rules. In the case of cluttering the structure, regulation and  
ability to  maintain the undisturbed function  are all diminished, which leads to 
the  disturbance of the motoric implementation programme. According to Meix-
ner (1992) this disability affects the tactile/ kinetic, visual and auditive areas. 

According to the Affolter Model in the case of the serial function the cogni-
tion of the modal and intermodal stimuli appear in a determined time and  order, 
while in the case of some kind of disturbance it is possible  that the wrong storage 
and programming of the processing of the temporal sequences of the impulses 
during  language development can occur. 

PSyCHOLOgICAL APPROACHES

In the few existing publications on cluttering the psychological concepts of 
the development of cluttering are scarcely mentioned. This seems rather cont-
radictory, as the personality of the PWC, in which  relatively well demarcated 
characterister  traits can be identified , should indicate specific psychic functions.

Katz-Bernstein (1994) sketches the development of cluttering in her imagi-
ned psychodynamic model. The author handles  cluttering and  stuttering together 
in this model, for which the following reasons are given: both disturbances affect  
the fluency of speech;  verbal communication  is primarily impaired  in both spe-
ech disorders , but all of the personality and the relationship building skills are 
adversely affected; both have an effect  on the family and relationships within the 
environment.

THE PSyCHODyNAMIC MODEL IS AS FOLLOWS:

Disfluency of  speech appears in normal speech development.  Stuttering and 
cluttering may be  consequences of  disturbances of the cognitive organization of  
events, thoughts and  interactions. The child progresses through  the particular 
phases of his development, in which he knows actual situations first, and then 
he understands them. Later he will be able to symbolize events with the help of  
speech. The omission of  phases of the development or hurrying through them 
can lead to the disfluency. It is acknowledged that  non fluent speech differs from  
normal speech and distinguishes stuttering children from those, for whom non-flu-
ency is merely a characteristic occurring in their normal development. The main 
purpose of the therapy is to teach the CWS and CWC that they should be able  to 
organize their thoughts adequately , and that their emotions can be expressed at a  
suitable verbal or non-verbal level. The therapy achieves its  aim with the applica-
tion of diverse speech practice exercises, motion and role-playing.

THE CLUTTERINg COURSE AT ELTE IN HUNgARy...
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THEORIES OF SPEECH PATHOLOgy

Perkins (1977) interprets cluttering as  a  microcosm of  speech and language 
disturbances, indicating the varieties of  symptoms and  reasons.

Another  theory has become increasingly more widespread lately (see:  
McKnight and Cullinan, 1987, Myers and St. Louis, 1992, Louis, Ruscello, and 
Lundeen, 1992) , according to which cluttering includes  disorders of  language 
development,articulation and  and  fluency of speech.

According to gregory  (1995), cluttering shows  that  speech,  language and  
learning disturbances are connected with each other.

 PRAgMATIC AND SOCIAL COMPETENCE

In the 1970’s  and  1980’s   psycholinguistic  interpretations increased in sig-
nificance, bringing about the so-called    revolution of  pragmatics.

According to  pragmatics  cluttering is  a disfluency of  speech which can be 
traced  back  to problems of pragmatics. Prutting and Kirchner (1987) assume that  
cluttering is a  violation of communication.   In  their opinion  people who clutter 
break   pragmatics protocols, with their particular  communication  style, which 
is characterised by  impulsivity and  quickening, and is sometimes compulsive.

TREATMENT

The guidelines of treatment have been defined by the  notion that the person 
who clutters  wants to speak more quickly, rather than managing his speech more 
appropriately and with more control. According to the synergetic model (Myers, 
1992) the reason for  the development of cluttering is that between the planning 
and  the implementation of the speech there is no harmony. People who clutter do  
not give themselves  enough time to organize their thoughts in a coherent order 
and can transform them  into   speech, which adversely affects the fluency of their 
speech. 

 In keeping with this, other theories hold that the speech of the PWC contains 
interposition and unfinished thoughts, which relates to asynchronicity of langu-
age expression and of speech performance. The treatment for cluttering focus-
ses not only on  normalisation of the rate of speech, but also on suitable coordi-
nation of the communication system (synergy) and on the attainment of timing  
(synchrony) . 

PÉTER LAJOS
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The main elements of  therapy for cluttering are generally  the following: 

The most important aim of treatment for cluttering is always the reduction of the rate of   
speech. In the past, clinicians used cardboard gaps  and syllabifying reading  with the help of metro-
nomes , but today delayed auditory feedback (DAF) devices are   commonly used.

Among other components of the speech mechanism the practice of correct 
speech breathing is important, for which classic speech therapy methods are  
applied.

The CWC generally do not perceive their own faults  and so they are  not 
capable of  self-improvement, which is why it is necessary to improve speech 
consciousness and encourage self-observation in the course of the treatment.  Ear-
lier, patients were required to speak in front of  a mirror, then later tape recordings 
were used to this end, and nowadays computer programs are  already in use.

With the change of attitudes towards  speech therapy,  primarily due to the inf-
luence of North American speech therapy and with the spreading of behaviourist  
notions and methods it has become obvious that there can be no change in  speech 
without alter speech behaviour. Hence, speech therapists have started placing gre-
at  emphasis on altering  the behaviour of the PWC. 

According to  modern therapeutic approaches it is necessary to modify the 
attitude of the  PWC towards themselves, their  speech and their  conversation  
partners. It is necessary to increase the ability of introspection in the  PWC.

Clinicans  have  to observe  how physical and emotional responses precede, 
accompany and follow  the acceleration of  speech. Clutterers have  to notice the 
extent to which  others understand their  speech, and therefore have to notice their  
conversation partner’s reactions. 

It is important to  turn to those  living in the same  environment as the PWC,   
such as  family members and  friends for help . They can  help the PWC in  daily 
speech situations as  partners to practise with.

PROGNOSIS

The frequent failure of  treatment for cluttering follows from the fact that 
generally the PWC is not aware of his own speech with all its  mistakes, which 
means that he is not motivated and so would require longer courses of speech 
therapy, thus demanding more patience on the part of himself. According to the 
specialists it is because of this  that the treatment for  cluttering may be effective 
if it  manages to make the PWC aware of this.  Hence, it   is necessary to conf-
ront the PWC with the characteristics of his speech and his behaviour during the 
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therapy.  The treatment for  cluttering may last several  years, since over the years 
the patient has acquired certain habits and has to modify his speaking manner and 
behaviour patterns.
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SUMMARy

Theoretical outline relating to cluttering as to the unit that manifests the central speech  
disorder was combined with the results of researches conducted within this range among children 
with ADHD. The aim of these was to obtain the answer to the question related to the occurrence 
of the disorders of the fluency level and the speech pace in ADHD together with the opinion of 
coexisting disorders of the segmental and suprasegmental levels. It was used in the experiment. 
`Test syllable test for the evaluation of speech disfluency` by zdzisław Marek Kurkowski was used 
in this experiment.

Key words: cluttering,  fluency speech disorder, central language disorder, psycho-motoric 
hypererethism syndrom with the deficit of attention (ADHD), `The syllable test for the evaluation 
of speech disfluency`.

Psycho-motoric hypererethism syndrom with the deficit of attention (ADHD) 
is a disorder which has been quite often  diagnosed  among children for the last 
few years. People who show features of behavior characteristic of ADHD have 
difficulties in adapting themselves to required  principles at the kindergarten and 
at school. They face various problems connected with difficulties both  in learning 
and of emotional and social background connected with the inability of construc-
ting correct social contacts with both  peers and adults (Borkowska, 2007, 2008; 
Lipowska 2011; Wolańczyk & Kołakowski, Skotnicka, 1999; Wolańczyk & Skot-
nicka, Kołakowski, Pisula, 2001).

Children with ADHD syndrome are lively, they ask lots of questions,  
their acts and behaviour are characterized by the high level of chaos. These chil-
dren have large problems with focusing on a given action because they are su-
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sceptible to every, even the smallest stimulus coming from the surroundings. Both 
functioning of these children and their linguistic communication are not `fully or-
ganized`. Thinking frequently outdistances speaking, but it sometimes happens 
that thinking does not follow speaking. The consequence of highly undisciplined  
processes of speech and  thinking regarding these kids’spoken statements are  di-
sorders in the fluency of speaking.

In my article I have  presented the  results achieved from the investigations of 
the specific communication of children with ADHD and more precisely I concen-
trate my attention on the  explication  of one aspect taken from  speaking disorder 
i.e. cluttering. The theoretical part deals with the concise description of the pro-
blem of cluttering, however I do not undertake the discussion over  the question 
of ADHD, because this subject possesses  wide literature and I think it is pointless 
just to quote it. The analysis of conducted investigations shows specific difficul-
ties in communication with children with psycho- motoric hypererethism and my 
intention was to show them in the hereby article. My intention is to show that the 
achieved results, at least within the little range, contributed to the recognition of 
linquistic principles  which children with ADHD function with, and they could be 
helpful at work with children with such disorder. The person with ADHD needs 
understanding and support in her/his every day, frequently `superhuman` activity. 

CLUTTERINg – THE OUTLINE OF THE PROBLEM

The question of cluttering has been of interest for many researches for more 
than a  hundred years, yet the problem is not generally well-known. The first one 
who separated  cluttering from  stammering  was  Adolf Kussmaul  (1885, by: 
Tarkowski, Smul, 1988), who  attributed the features of the speech neurosis to the 
both disorders. A. Kussmaul was convinced that stammering is simply the pure 
articulatory form of the disorder (laloneurosis), whereas cluttering is the functio-
nal aspect of the disorder (logoneurosis) (Tarkowski, Smul, 1988: 6–7). At the be-
ginning of 20th century cluttering was recognised as paraphasy and treated as the 
form of the linguistic behaviour with characteristic, improper choice of words that 
express intentions, thoughts, and observations. The causes of such phenomenon 
were seen in the lack of the hearing concentration. Later, new causes were added 
regarding cluttering: too fast pace of speaking, spontaneous jumping from one 
subject to another while speaking as well as co-ordination disorder and  the regu-
lating function of speech and attention (cf. Tarkowski, Smul, 1988: 6–7). 

According to definitions it is stressed that cluttering belongs to the group cen-
tral disorders of speech (language) and among its reasons the delayed matura-
tion of the central nervous system as well as its microinjures are enumerated and  
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it also suggests coexisting disorders: aural differentiating; dispraxy, undefined la-
teralisation (Kurkowski, 2007: 12), and also the deformations of the phonic sub-
stance in the suprasegmental level i.e. disharmony of rhythm, stress and pace of 
speaking (Kaczmarek 1981) and omissions, repetitions,  slips of the tongue, re-
duction of consonantal groups and twisting syllables while reading and writing 
(Kostecka, 2006: 11).

Cluttering is characterized by: `ignorance, small range of attention, distur-
bance of  perception, articulating and formulating a statement. This is also the di-
sorder of thought processes that are programming the speech and based on here-
ditary predispositions. Cluttering is the speech that manifests the Central disorder 
of speech (Central Language Imbalance), which affects all channels of communi-
cation, i.e. reading, writing, rhythm, melodiousness and usual behavior` (Weiss, 
following: Tarkowski, 1993: 157).

Kenneth O. Louis, Audrey R. Hinzman, M. Forrest Hull additionally added to 
the basic symptoms of cluttering (according to the largest frequency of occurren-
ce): fast and irregular pace of speaking, incorrect clauses, disorganization of thin-
king, ignorance of the problem, repetition of words, sounds, syllables and phrases, 
weak understanding of statements,  limitation of the concentration of attention and 
revisions (cf. Table 1). The authors show as additional symptoms the following 
ones: incorrect articulation, neurological damages, family cluttering, delayed de-
velopment of the language, disorders of motor co-ordination, lack of school abi-
lities, lack of social adaptation, repetition of phrases and fight with the disfluency 
of speaking (by: Tarkowski, 1999: 81–82). 

Analyzing the literature dealing with the objective problem, it is hard to find 
the unambiguous answer to what causes cluttering. The majority of scientists po-
int its genetic background (Weiss, Freund, Arnold, following: Tarkowski, Smul, 
1988: 17–21). Although the attention is also directed on the correlation of the spe-
cific and unspecific influences,  which are underlined in descriptions. The speci-
fic influence concerns families, where cluttering or stammering appear. Howe-
ver the unspecific influence is connected with low linguistic abilities (Tarkowski, 
1988: 17–21), and – according to the nomenclature used in psychiatry – cluttering 
is connected not so much with genetics, but with the dysfunction passed on from 
generation to generation.

This conception is close to the conception presented by Weiss and Luchsinger 
(by: Surowaniec, 1996: 151, Tarkowski, Smul, 1988: 21–23), for whom cluttering 
is an individual disease entity, but a syndrome. The scientists who deal with this 
problem point out  various kinds of the disorder. Table 2 presents the characteristics 
of various kinds of cluttering.

Cluttering in the psycho-motoric hypererethism syndrome with the deficit of attention
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Table 1. The composition of cluttering symptoms

Symptoms Description

Repetition Monosyllabic repetitions; repetition of the first syllable in the word, 
which are the cause of spelling out and the inconstant pace of speaking.

Prolongations  and 
interpolation of 
linguistic elements

Prolonging the final sound of the word in order to find  proper words 
and interpolations e.g. yyy, eee, ah, uhm, etc. and embolophasias e.g. 
doesn`t it, didn`t they, etc.

Jamming Pauses occurring before words as  difficulties in choosing a proper 
word.

Respiratory dysrhyth-
mia (primary and 
secondary)

Breath shallowing and  accelerating; the disorders in the timbre of 
the sound and the lack of the rhythm perception – the monotonous 
statement.  

Weak concentration 
and the narrow range 
of the attention

Insufficient control over own statement with numerous linguistic 
mistakes; rather bad results in the tests dealing with the aural attention.

Weak integration of 
thought processes

Thinking is before speaking and   thinking does not follow speaking;
mistakes in the internal speech – stereotypical, non-systematical and 
improper statement. 

Articulatory difficulties Difficulties appear both, when the pace is normal and accelerated; it is 
characterized by:
– ellipses – avoiding sounds, syllables and words;
– heterotopia – exchange in the  places of sounds;
– metathesis – inversions in  the sounds  order ;
– anticipation of sounds;
– postposition of sounds;
– repetitions of initial sounds;
– slips of the tongue.

Difficulties  in  reading 
and writing

Spelling; reading longer sequences of the text using short phrases –
disappearance of the plot of the thought; quiet reading on the low level 
– difficulties in remembering of the reading content; loud reading on 
better level; better writing than  reading; shapeless and irregular writing 
with repetitions, frequent transpositions, skipping of letters and numer-
ous corrections. 

Accelerated pace of 
speaking

Tachylalia in pure form – too fast speaking, which does not guide to 
disintegration of speaking and thinking

The lack the con-
sciousness of the  dif-
ficulties in speaking  

Person unorganized, characterized by the lack of general independency, 
unaware of  consequences of own behavior.

The source:  own study based on : Tarkowski, Smul, 1988: 10. 
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MATERIAL AND METHODS OF  SCIENTIFIC EXAMINATIONS

The main questions of this article are the following: What is the level of 
disfluency in ADHD and what is its qualitative profile? Is this pathological 
disfluency? If it is, what entity of the fluency disorders of the speech can it be 
subscribed to?

Test syllable test for the evaluation of speech disfluency` by zdzisław Ma-
rek  Kurkowski (2007) was used in the experiment. It allows to estimate the level 
of speach disfluency that can appear in case of cluttering,  aphasia or  dysarthia. 
Thanks to this, one can also differentiate the developmental disfluency of speech 
from early childhood stammering. The method was verified at Institute of Physio-

Cluttering in the psycho-motoric hypererethism syndrome with the deficit of attention

Table 2. Kinds of cluttering

Types Description

Motoric – accelerated pace of speaking;
– tendency to prolong elements of the statement. 

Sensoric – difficulties  in  finding  necessary words;
– weak perception;
– difficulties in reading and writing with the disorders of aural 
attention and the lack of               consciousness of this disorder.

Semantic – the difficulty in formulating the semantic structure of the 
statement which results from the weak integration of thought 
processes and gaps in the internal speech.  

Bradyarthrian – slower   pace of speaking;
– tendency to prolong elements of the statement.

Tachylalian – too quick pace of speaking.
Ideogenetic – thinking outdistances the pace of speaking, both actions do not 

come at the same time. 
Paraphrasic – difficulties in choosing words;

– monotonous statement; 
– disorder of rhythm, tone and the pace of speaking.  

Conductively-perceptive – difficulties in selection of words;
– repetition of definite sounds, syllables, terms;
– prolongation  of the articulation;
– monotony of statements 
– inability of verbalizing at the definite pace.  

The source:  own study on the basis: Surowaniec, 1996: 151.
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logy and Pathology of  Hearing in Warsaw. 300 stammering persons aged from 5 
to 49 were subjected to this scientific  investigation. 

The syllable test… (2007) is a technique which can be used to examine both 
small children and adults. There are prepared four versions of the test depending 
on the age for children up to 7 years old; for children aged from 8 to 12 years 
old; for teenagers aged from 13 to 17 years old; for adults. The procedure of the 
examination deals with three tests checking: reading; dialogue; story (illustrated 
story) in which you should register the first one hundred syllables. In a specially 
prepared pattern there are marked fluently or disfluently spoken syllables: the 
horizontal line means that the syllable was expressed fluently; the verticular line 
means that  the syllable was expressed disfluently; v over the space – inclusions 
such as yyy,  eee appear. Next step was to count and interpretate the results. The 
evaluation of the kind of disfluently spoken syllables was taken into account  for 
the need of the analysis as well as   the level of the linguistic realizations of 
individual tests especially regarding segmental and suprasegmental realization of 
the statements was discussed.

At the beginning the destination group was composed of children with specific 
difficulties in learning and  having  school problems among them were children 
possessing medical certificates that indicate psycho-motoric hypererethism with 
the deficit of the attention. A group of forty children  10 and 11-year-olds was 
taken into account. They all came from towns of Upper Silesia and Małopolska 
districts. Pilotage investigations were conducted in 2010/2011. Tests were done 
with every single child individually with every child severally, and the  records 
of them were recorded using the digital camera. Parents expressed written 
agreements concerning such an experimental programm and the participation of 
their children in it. The recordings of the investigations of the speech underwent 
deep verification and due to  final analysis  eighteen children (six young girls and 
twelve boys), whose speech had features of cluttering, were chosen, of them nine 
children (seven boys and two young girls) had psychiatric diagnosis on psycho-
motoric hypererethism with the deficit of the attention syndrome, the remaining 
group of children possessed opinions signed by the members of the Psychological 
and Pedagogical Counselling.

RESULTS OF THE EXAMINATIONS

The syllable test dealt with three tasks:  reading of the part of the text; parti-
cipation  in a dialogue and answering questions as well as constructing the state-
ment to the presented  illustrated story to  the respondent. The results conducted 
on the basis of  `The syllable test…` among children with the psycho-motoric hy-
pererethism with the deficits of the attention showed  the occurrence of cluttering 
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at as much as 72% examined  children and confirmed the occurrence of disfluen-
cy characteristic for cluttering, i.e.: fast and irregular pace of speaking, incorrect 
clauses, repetition of words, sounds, syllables and phrases, prolongations and in-
terpolation of linguistic elements, jamming, respiratory dysrhythmia, articulatory 
difficulties, difficulties  in  reading and writing, weak concentration and the nar-
row range of the attention, weak integration of thought processes, mistakes in the 
internal speech, weak understanding of statements. Accelerated pace of speaking  
frequently goes with  disfluency syndrome (average standard pace of speaking is 
10-12 sounds per second, that is 4-5  syllables (Wierzchowska, 1972), meanwhi-
le in the examined  group this value was usually higher ), and articulatory disor-
ders in the segmental level.

Table 3 presents the opinion on the duration of statement and the quantity of 
syllables realized per one second in the following tests: reading, dialogue and il-
lustrated story . 

At none of the  eighteen children three tests (of the same number of syllables) 
can be  pointed but as many as seven children got similar results in these tasks. 
The quickest pace of speaking regarding syllables was shown in the reading test 
(72%) the slowest pace, however, is characteristic for spontaneous expressions 
that deals with the illustrated story (33%). 

The most disfluently expressed syllables appeared in a dialogue (67%), then 
in the  illustrated story (39%) and in reading (11%). 

Abilities concerning active verbal participation in the dialogue was connec-
ted fundamentally with the accelerated pace of the speech and, not rarely, appe-
ared with the   raised intonation and the changing melodic line of the speech. The 
difference between the ranges of actions in discussed tasks based on  this, that in 
the second test – dialogue was connected with answering various, thematic  qu-
estions related to everyday actions, the  observation of events from in the  coun-
try and  in the world which required from the respondents the efficiency of social, 
pragmatic and systematic nature staying in the correlation with their good  cogni-
tive level.

The majority of respondents , about 40 %, related  with the accelerated pace 
of the speech with the characteristic traces of the  speech disfluency.  The test, 
apart from checking the skill of answering questions, verified the efficiency of 
closing thoughts in logical syntactic units   and pointed  the range and quality of 
the applied vocabulary. Only 16% of the statements were coherent and  logical-
ly related. 16% of the participants did well, however near 30 % of the participants 
did not keep the coherent and logical course of the statement. They expressed 
themselves using clauses of 3–4 words and answered three and more questions 
simultaneously,  deepening more and more in  the chaos of their own thoughts.

In the task dealing with relating  the illustrated story:

Cluttering in the psycho-motoric hypererethism syndrome with the deficit of attention
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– 75% of participants express themselves correctly, using clauses of 4–6 
words. They exchange and  unite elements that are visible in pictures;

– 25% of participants realize statements incorrectly (they identify elements 
that are placed in pictures thoughtlessly).

Telling illustrated story, children based themselves first of all on the 
observation, imagination  played smaller part what caused that children had 
enumerating objects and facts placed on illustrations mainly. The majority of 
participants used gestures or moved their heads, while relating what they could 
see in pictures  .

Children taking part in three tests showed disfluency of speech, which could 
be seen in the speeches which spoke in repetitions, interposes, deformations, in-
appropriately applied  pauses and occurrence of inexplicable syllables (Table 4). 
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Table 3. Composition of  duration of statement and the quantity of syllables realized on one se-
cond in the following tests: reading, dialogue and illustrated story 

No.
Reading  (Cz) Dialogue  (D) Illustrated story 

(HO)
Level of speech fluencytime 

(s)
number of 

syllables /s.
time 
(s)

number of 
syllables /s.

time 
(s)

number of 
syllables /s.

1CH. 16 6.3 18 5.6 20 5 cluttering 
2CH. 19 5.3 24 4.2 18 5.6 cluttering in  Cz + HO
3Dz. 18 5.6 52 1.9 20 5 cluttering in  Cz + HO
4Dz. 30 3.3 24 4.2 43 2.3
5CH. 16 6.3 19 5.3 17 5.9 cluttering 
6CH. 17 5.9 24 4.1 23 4.4 cluttering  Cz
7Dz. 29 3.4 28 3.6 69 1.4
8CH. 18 5.6 17 5.9 20 5 cluttering 
9Dz. 30 3.3 27 3.7 38 2.6
10Dz. 23 4.3 24 4.2 37 2.7
11CH. 15 6.7 19 5.3 18 5.6 cluttering 
12CH. 18 5.6 19 5.3 17 5.9 cluttering 
13CH. 17 5.9 15 6.7 19 5.3 cluttering 
14Dz. 25 4 64 1.6 35 2.7
15CH. 16 6.3 41 2.4 20 5 cluttering in  Cz + HO
16CH. 18 5.6 17 5.9 16 6.3 cluttering 
17CH. 16 6.3 29 3.4 18 5.6 cluttering in  Cz + HO
18CH. 17 5.9 20 5 40 2.5 cluttering in  Cz + D

Source: study on the basis of own examinations



29

Table 4. The composition of disfluently  expressed  syllables together with percentage  compo-
sition of  disfluency   in reading, dialogue and  illustrated  story  

No. Reading (Cz) % 
w Cz Dialogue (D) % 

w D 
Illustrated sto-

ry (HO)
% 

w HO

Average  
% of dis-
fluency

1. – repetitions
– deformations 7

– prolonging
– interposes
–  incomprehensible 

words 

11
– interposes
– repetitions
– prolonging

5 7.7

2. – deformations
– repetitions 3

– interposes
– prolonging
–  incomprehensible 

words 

11 – interposes
– prolonging 7 7

3.

– repetitions
–  prolonging
– deformation
–  wrong way of 

breathing

3

– interposes
– prolonging
– pause
–  incomprehensible 

words 

25

–  interposi-
tions

–  incompre-
hensible 
words 

– prolonging

14 14

4. – deformations
– repetitions 5 –  interposes 2 – interposes 2 3

5. – repetitions 7
–  incomprehensible 

words 
– interposes

5 – prolonging
– interposes 5 5.7

6. – 0
– interposes
–  incomprehensible 

words 
9

–  incompre-
hensible 
words 

– paues
–  interposes

10 6.3

7. – repetitions 3 – interposes 1 – interposes 1 1.7

8.

– prolonging
  deformation

-

5 – interposes 3

–  incompre-
hensible 
words 

– interposes
– prolonging

18 8.7

9. – pause
  deformation 4 –  incomprehensible 

words 5
– repetitions

– pauza
4 4.3

10. – repetitions 1

–  incomprehensible 
words 

– prolonging
– interposes

8 – prolonging
– interposes 7 5.3
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11. – pause 2

– interposes
– repetitions

–  incomprehensible 
words 

14 – interposes
– repetitions 8 8

12.
– repetitions

– prolonging
2

– interposes
– prolonging
–  incomprehensible 

words 

18 – interposes 1 7

13. – prolonging
– pauza 3

–  incomprehensible 
words 

– interposes
8 – interposes

– repetitions 8 6.3

14. – deformation 2 – prolonging
– interposes 3

– prolonging
–  interpo-

stions
7 4

15.
– repetitions

– prolonging
1

– interposes
– prolonging
–  incomprehensible 

words 

16

– prolonging
– repetitions

– interposes

5 7.3

16. – repetitions 2 – prolonging
– interposes 21

– prolonging
– repetitions

– interposes

6 9.7

17. – interposes
– repetitions 2 –  incomprehensible 

words 9

– interposes
–  incompre-

hensible 
words 

– repetitions

7 6

18. – pause
– repetitions 4 – prolonging

– interposes 14 – interposes 4 7.3

The source: study on the basis of own investigations.

In the analyzed material there were the most interpostions (yy, ee, hmm) – 34, 
repetitions – 20  and the prolongations  of syllables – 22. One child could not the 
breath correctly.

The analyze of disfluently expressed syllables contained in  table 4, shows 
that in each test there are various mistakes in segmental  and suprasegmental le-
vel. As regards reading these are repetitions and prolongations of syllables, pau-
ses and deformations. There are significantly less interposes and incomprehensi-
ble syllables regarding the dialogue and the illustrated story .
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CONCLUSIONS

Theoretical outline relating to cluttering as the entity manifesting the central 
disorders of speech was compared with the received results of investigations con-
ducted within this  range among children with  ADHD. Poor literature on the sub-
ject of cluttering among its symptoms enumerates  both disorders on the supraseg-
mental and segmental levels as well as it points out the coexisting  deficits of au-
ral differentiating: dispraxy and  others.

Results conducted on investigations show that the majority of hyper-
excitable children taking the part in the experiment has the accelerated pace of 
speech.  

graph 1. The level of the occurrence of cluttering in ADHD
Source: Study on the basis of own investigations.
28% persons with  disorder of speech fluency of the cluttering characteristic
72% persons without cluttering

The quicker pace of speaking was more clearly seen during the test dealing 
with  reading.  Its character came out during the following tests: relating the 
illustrated story where the child first had to acquaint himself  with presented 
pictures, and then he/she had to  arrange a story to them as well as with the 
dialogue, when weaker concentration of attention and   insufficient control of own 
statement could be seen.

graph 2.The evaluation of the  level of speech fluency    in ADHD  
Source: study on the basis of own investigations.
39% – cluttering; 28% – cluttering in Cz + HO (4)/Cz + D (1); 5% – cluttering in Cz
28% – speech
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Both the told stories and answers given in a dialogue clid not always creat the 
logical whole, and their semantic and syntactic level had the marks of the limited 
linguistic code and showed deficits in this area.

Children taking part in the tests dealing with the dialogue and illustrated sto-
ry applied one-word expressions and manifested the weak integration of thought 
processes. Thinking did not follow telling in some cases. The situation was par-
ticularly visible while reading, when some questioned persons tried to guess the 
read context, the repetitions of the words were also numerous (on the principle 
of analogy) as well as slips of the tongue and pieces of  information not fitting to 
each other .

Analyzing the results gathered on the basis of the above material, it can be 
noticed that  the large percentage of expressed syllables was not spoken fluently. 
Most of them can be noticed   in a dialogue and  the illustrated story. The most 
numerous are interpositions, repetitions and prolongations of syllables. Moreover 
deformations, incomprehensible syllables appear  and they are the consequences 
of too quick pace of speaking and pauses that are not applied in proper places. 
Respiratory problems less appear. One could notice the monotonous statement 
regarding some children.

All the results of investigations connected with the occurrence of cluttering 
regarding  children with ADHD are important from the point of view of general 
functioning of  the child. The knowledge of the communication of children with 
such a compound disorder can cause that the methods of work will be worked out 
and that will enable their everyday communication with others. They will help 
them to develop better and will contribute to the improvement of talents and skills  
possessed by these children.
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SummAry

The author presents the considerations concerning the problem of phone elicitation. In the sub-
sequent chapters she reflects upon the diverse problems connected with the above-mentioned subject 
matter. In this paper the situations in which the speech pathologist teaches phones are enumerated 
as well as the methods of description of nonnormative realizations of a phoneme are analyzed. The 
conclusion from these deliberation is the statement that the speech pathologist not only elicits a 
sound but also a phonetic feature which is realized in a non-normative way. The author also raises 
the issue which may be reduced to the following sentence: teaching sounds is like the act of building 
blocks or modifying the architectural structure.

Key words: elicitation of phones, teaching phones, the improvement of realization of pho-
nemes, the description of realization of phonemes.

Happy children are those ones who reach
 the objectives which are accessible to them

PRELIMINARy ASSUMPTIONS

We should notice at the beginning and emphasize with all our might the fact 
that the development of the phonetic-phonological system is a necessary condi-
tion of the development of other levels of language, such as the morphological, 
lexical and syntactic ones. Without the basic material, by which we mean phones, 
it is impossible to mend in an active way such structures as morphemes, lexemes, 
expressions or sentences. During  the process of speech development the child 
simultaneously recognizes the form and meaning of words. However, in the ear-
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lier stages the child activates many psychomotor functions which make the child 
closer to the act of acquiring the knowledge on the unusual relations between the 
sequences of phones and meaning. 

A phone is the embodiment of meaning. We may assume that “the former 
(with its set of artculatory, acoustic and auditive features) is the representation of 
the latter and, at the same time, the smallest element of sound form of the utter-
ance, which is produced through a set of movements of the speech organs on the 
basis of activization of the prototype being its cognitive, neurophysiological pat-
tern” (Pluta-Wojciechowska, 2010: 52).

Thus, a phone with a set of phonetic features, which make it, is a result of, 
on the one hand, the activisation of prototype (of the phoneme), and, on the other 
hand, of the movement of the speech organs which lead to the emergence of the 
specific phonetic features reflecting the traits of the given phoneme. The diagram 
below presents it in a simplified way.

In the current debate the author presumes that each nonnormative realization 
of the phoneme is its malformation with respect to the standard phonological-
phonetic system of the Polish language and therefore, both the realization of the 
type /sz/ = [s], as well as, for example, the interdental types of realization will be 
assumed to be among the malformed sounds. We may distinguish the following 
kinds of such nonnormative realizations relative to the norm due to the various 
reasons, namely: ontogenetic ones, dialect ones, ones resulting from pathology, 
and also those associated with errors, lips of the tongue, as well as, those in the 
case of bilingualism when the phonetic features of one language “are reflected” 
in the other one. What is relevant for the speech pathologist is the act of describ-
ing these nonnormative realizations of phonemes, and subsequently, explaining 
the reason for them. The pathologist’s next step will be connected with taking the 
decision concerning the adequate procedure.

I also assume that the child goes through the “preparation process” from his 
or her birth (or even earlier) in order to encounter the phoneme. It happens via the 
development of receptive and expressive processes as well as via the brain activity 
and  also culture education, which results in one of the most phenomenal achieve-
ments of ontogenesis, namely, the phenomenon associated with uttering the first 
word carrying meaning. The way from a scream to a phoneme should not only be 
the object of the research in the area of speech  therapy, but it should also become 
the inspiration for the improvement processes  of the phonetic facet. Everything 
that happens with the child during ontogenesis from the scream to the phoneme 

Activization 
of 

a phoneme
→ Movement of the speech 

organs →
A phoneme with the particular 

features corresponding to the activated 
phoneme 
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(in a word carrying the meaning) is enormously well-organized; it is almost well-
planned by nature– if the nature can be personified by us. Nothing can found here 
to be enhanced and therefore, we should derive benefits from this extraordinary 
source, that is, the model of development of the phonetic level in children with no 
dysfunctions in order to help children with impairments of the phonetic-phono-
logical track. However, this model is not always sufficient to overcome the exist-
ing problems. It may occur that after the analysis of the pathomechanism of the 
disorders in the realization of phonemes, we have to use the therapeutic sequence 
of phonemes and not the developmental one and apply the appropriate methods 
of their elicitation (Pluta-Wojciechowska,  2008). I am deeply convinced that the  
effective therapy is based on the reliable diagnosis which starts with the descrip-
tion of speech incorporating its phonetic-phonological level and then the explana-
tion of the pathomechanism.

While writing the further parts of the article the author bears in mind 
another thesis – each phonetic feature of the sound is the result of operation of 
specific vocal organs which, additionally, act in a specific way. It means that the 
specific arrangement, position and movements of vocal organs are responsible 
for every phonetic feature (obviously, phones consist of the phonetic features) 
and these factors, depending on the sound, may form various structures or even 
executive mechanisms. Metaphorically speaking, vocal organs make a complex 
mechanism, machinery triggered centrally, driven by muscles. They serve people, 
among others, to create extraordinary things, that is, sounds. It is indispensable 
to emphasize that eliciting sounds should be connected with showing the child  
the simple meaning of the uttered sound or the syllable – depending on the 
structure in which it has been provoked. Hence, designing the methods of sound 
elicitation is a task of not only linguistic, medical or psychological nature, but 
it is also a task in which we have to consider physical, mechanical and acoustic  
phenomena. 

Another matter assumed by me is as follows: eliciting sounds is one of the 
aspects of speech therapy and the treatment of the phonetic problems should be 
connected with the development of other linguistic subsystems (if necessary).  
I assume that we have to deal with the child as a subject of our activity which is 
in contrary, speaking in a metaphorical way, to a person producing speech sounds. 
I think that each child has the right to utter normative phones and it is essential to 
facilitate this task for the child, but, at the same time, the speech pathologist has to 
become acquainted with the child’s potential and remember not to face one with 
the tasks which are above him or her and which ignore the real capabilities. Happy 
children are those ones who reach the objectives which are accessible to them.
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AROUND THE ISSUE OF ELICITINg PHONES

The appearing questions. Beyond a doubt, the question included in the ti-
tle must arouse astonishment and, probably, cause confusion among speech pa-
thologists accustomed by different authors to the expression “phones elicitation”. 
Therefore, is this term to a certain degree a metaphorical or literal one? What does 
the term “phone elicitation” mean? And is it justified in the context of the action 
undertaken by speech pathologists as well as in the context of the meaning of this 
term we may find in dictionaries?

The subsequent new questions appear, for example, “is phoneme elicitation 
a single action or a process?”, “is it a learnt trick not supported by any phonetic 
knowledge or conscious activities resulting from our knowledge on the normative 
and wrong phones and the means of producing them?”, “Is the list of, so called, 
methods of phone elicitation closed or is it still being enriched by any new ones?”, 
“Should we connect the specific deficits with the particular methods of phone 
elicitation, which may cause the confirmation of the rule a patient to the method, 
or is the opposite situation true, the method is applied to the patient if we take 
into consideration his individual potential? The various approaches to the issue of 
learning sounds presented by the different authors are the result of their experi-
ence with speech therapy (which is applied to the certain group of patients). It, 
on the one hand, may lead to narrowing the analysis of the undertaken problem, 
but – on the other hand – may allow us to perceive some tendencies in the proce-
dures while treating patients representing certain common features. The following 
debate is therefore the attempt to analyze the issue of, so called, phone elicitation 
from the standpoint of the person whose experience embraces the wide experience 
with people with a range of speech impairments conditioned by various factors.

Another afterthought which is accompanying the author while writing this 
paper may be formulated as the question - whether the terms: phone elicitation, 
learning phones, the therapy of defects of pronunciation and teaching the proper 
articulation, removing the problems with pronunciation, improvement of realiza-
tion of phones, reeducation within the phonetic area are dissimilar, similar or the 
same? If the terms differ, there is the following question to be asked, “are the 
treatment performances which are applied during, so called, phone elicitation, 
teaching phones, therapy of the defects in speech, removal of impairments in pro-
nunciation, phonetic reeducation, etc. different and do they exclude one another 
or are they similar but the different names for the actions of the speech patholo-
gist mentioned above result from some less or more clear motivation? We may 
therefore ask whether the core of the therapeutic work in the case of, for example, 
removal of interdental lisp differs in the case of phone [s] or [f] in the child with 
aphonia, autism or is it the incomplete shaping of speech of aphasia-like type? 

Danuta Pluta-Wojciechowska



39

While reading the text we will have an opportunity to learn that the essence 
of work leading to uttering a definite sound and aiming to achieve the specific 
activity in the child’s voice-articulatory track, and more precisely, in his centrally 
managed respiratory-phonatory-articulatory structures (OFA), is the same. It re-
sults from the fact that we teach children the same phones. Therefore, I think that 
the same means of phone elicitation may be possible to be applied in the case of 
the child hypoacusia and dysglossia. The method is adjusted to the concrete pa-
tient and his capacity, such as the features of symptom, the receptive and expres-
sive conditions, the preferable learning strategy, cooperation possibilities, etc., 
although, what is essential to be remembered, due to the certain common features 
of the people with the given disorder, we may find a group of more efficient meth-
ods in the case of these patients.   

The tradition. If we undertake the issue connected with teaching phones, it is 
necessary to mention the bases of all the methods within the area of pronunciation 
outlined by I. Styczek. Their various variants appearing in the subsequent stages 
of development of the area of speech therapy can be included in the categories 
distinguished by the author. It is worth mentioning that the author describes the 
problem as the reduction within the phonetic area. We may wonder if the term 
reduction is the most appropriate one to describe the core of work on the phonetic 
level of speech, due to the fact that in the case of plenty of patients teaching the 
prescriptive articulation does not mean returning to the previous state, but it refers 
to learning a different ability. In this work I use the terms teaching the normative 
articulation, teaching phones, teaching the normative production of a phoneme, 
elicitation of phones, since these terms appear to be more justified, although the 
expression elicitation of phones can be treated to a certain degree in the meta-
phorical way which will be justified in the following considerations.

Nevertheless, the term “phonetic side” used by I. Styczek seems to be the 
proper one, since it can refer both to the realizations of phonemes as well as to 
teaching sounds to children. The sounds, due to the fact that there is no language 
system, are not the realizations of phonemes, but they should be included in the 
repertoire of the sounds produced by them, for example, during cooing.  Such 
way of reasoning results from the accepted linguistic perspective of the relation 
phone-sound. A phone is the realization of a phoneme. Hence, in the literature, in 
order to underline the importance of phonetic development during, so called, pre-
lingual stage, the following terms are used for the sounds produced by the child 
during this period:  a non-sound or a pre-sound (Ostaniuk, 2002: 143), vowel-like 
sounds, sounds similar to vowels, pseudosounds of vowel-like profile  (Pluta-
Wojciechowska 2011: 188), sounds, vowel formations, vowel-consonant forma-
tions (Łada, 2012: 68–69).

Does the elicitation of phones mean initiating a new cognitive path or 
does it mean repeating the path once activated? In the present considerations, 
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I apply one of the assumptions of cognitive linguistics connected with the process 
of habituation (see Rosch, 1878, Fife, 1994), which begins with the first initiation 
of a new cognitive path in the process of language acquisition. Thus, I discrimi-
nate 1. the elicitation of a phone as its first articulation and  2. the renewal of this 
act during treatment exercises, that is, repeating the path initiated earlier, which 
makes it easier for the child to remember it, to restructure the experiences and to 
stabilize it. What follows, it is possible to distinguish the methods of phoneme 
elicitation in the first-time-act from the different ways thanks to which the child 
may recall the way a phone is articulated. I mean, for example, the different ways 
of visualization of the shape and location of the tongue, the presentation of the in-
volvement of the nasal resonator, vocal ligaments, etc. They are rather the means 
of attracting the child’s attention to the necessity of performing a certain move-
ment, to the direction of the airflow, to the activation of vocal cords, etc. They are 
not the methods of elicitation of this movement in the case when the child is not 
able do it or even when the functioning of the vocal organs is not physiological. 
This may happen not only in the case of children with circumferential disorders 
which are clearly visible but also in the case of other ones. The essence of phone 
elicitation means the solution of the following problem – ‘how to organize the ac-
tivity of the child in his vocal-articulatory track or, more exactly, in the OFA area, 
including the engagement of the higher levels of regulation of behavior in order 
to activate the vocal organs in the particular way so that the effect could be a nor-
mative phone. At this point we should underline that sometimes, but not always, 
the phone elicitation requires much work and is time-consuming, but prepares the 
patient for this extraordinary ability, that is, the moment when he or she produces 
a normative phone.  

The most important question is as follows: what should be done to make the 
child activate the vocal organs (including the higher structures than circumferen-
tial ones which take  part in the activation of the circumferential space together 
with the orofacial one) in order to articulate the given phone, how to initiate, ac-
tivate for the first time the cognitive path connected with the respiratory system, 
the phonatory system and the articulatory system. This path has to lead to the ap-
pearance of a normative phone or sounds of the given profile, which are expected 
in the early stages of phonetic development. As we will see, the elicitation of a 
normative phone in the place of a nonnormative one is, in fact, the elicitation of 
the definite phonetic feature or phonetic features. Thus, the question profiling the 
essence of the speech pathologist’s work will be, for example, as follows: how 
can we achieve the vowel [u] on the basis of the sound profiling the vowel, (or, for 
example, on the basis of scream, the sound profiling the vowel), or, more exactly, 
how can we achieve the lengthening of the oral resonator together with the proper 
place of the tongue and direct the sound wave towards the oral resonator?, how 
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can we direct the air stream towards the front part of the tongue and achieve vibra-
tion or – in the different case – how can we achieve the plosive overcoming of the 
contact next to the area of teeth and the front part of the tongue? 

If we accept this standpoint, the graphic symbols, hand and finger gestures, 
symbols of certain systems and phonetic features in the form of pictograms and 
drawings are rather the means of drawing the child’s attention to the vocal or-
gans that should be activated. They are rather the means of facilitating the repeti-
tion, activation, provocation of the earlier activated receptive and expressive path 
which constitutes the creation of sounds of speech in the process of habituation, 
which is associated with revising, restructuring, utilizing and stabilizing the ex-
periences. We may assume another perspective and state that revising the elicited 
phone during the following classes means also its elicitation. Obviously, this issue 
may be described in many ways.  

If we assume that phone elicitation is connected with such speech patholo-
gist’s action that aims at moving the vocal organs in order to achieve the specific 
phonetic feature/s, we should wonder whether in each case it is enough to apply 
the methods of presentation using imitation or whether other methods are neces-
sary, meaning the ones based on 1. The mechanical setting of the speech organs or 
2. The methods eliciting the given movement of the organs. Our experience shows 
that what many children need is the real help in gaining 1. the certain setting of 
the organs and later, 2. the  coordinated movement of the organs taking part in 
the production of the given phone. In this context, the methods based solely on 
the imitation of the speech organ being observed are not sufficient. In many cases 
what is necessary is the real help in activating the organs in the way that allows 
us to achieve the particular phonetic feature/s which, as a result, will result in the 
normative phone. We would like to stress the fact that the help offered to the child 
may be connected not only with our will to achieve the proper place of articulation 
but also with the means of articulation, the engagement of vocal ligaments and the 
engagement of the nasal resonator. We may talk about the different methods of 
phone elicitation, that is , for example, the level of the help offered to the child – 
from the presentation and encouraging the child to imitate, through the different 
levels of involvement and facilitation of the child’s performance of the given task 
associated with phone elicitation. There may be plenty of criteria of  typologies of 
methods of phone elicitation. 

Bearing in mind that a language sign is both form and meaning, the elicited 
phones in a syllable or in isolation are often joined with the simple meaning, for 
example, the syllable [pu] means a train and the phone [c] means a chirping fly. 
The structure in which the phone is elicited depends on the features of the symp-
tom and abilities of the child, the accepted sequence of therapy of phones – the 
developmental or therapeutic one (Pluta-Wojciechowska 2008, s. 192, 201; 2011, 
s. 388-389).
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Does the phone elicitation refer to the articulation of a phone for the first 
time or may it also mean the process leading to its articulation? In my opinion, 
the phone elicitation, learning phones or therapy of disorders of pronunciation, 
etc. are connected, in many cases, (but not in all of them) with the whole proce-
dure, whose final effect is to be the pronunciation of a normative phone or sounds 
of specific profile which are expected at the given developmental stage. The phone 
elicitation may last scarcely a few seconds or it may be the process spread even 
over a few weeks or longer. It depends on the patient’s abilities, which are cur-
rently under observation, and the features of symptom, but not on the main type 
of the speech dysfunction which is diagnosed at the very beginning. It is obvious 
that the diagnosis should be constantly verified. The similar or even the same 
methods of therapy of the phonetic problem can be applied in the case of children 
with aphonia, mental impairment, autism, Asperger syndrome and children with 
dyslalia. The type of the strategies applied depends every time on individual pos-
sibilities of the child.    

Is the term phone elicitation adequate with the actions of the speech pa-
thologist? The analysis of the term elicitation in the dictionaries brings some 
reflection on it. When reading the definition in the Universal Dictionary of Polish 
Language, we may find out that the verb elicit has many different meanings1. The 
main sense of it refers to persuading someone/something to emerge, but, at the 
same time, this thing or person which/who is being persuaded existed earlier (the 
meaning 1, 2, 5). If we use the term phone elicitation, it may suggest that phones 
exist/existed somewhere in the child and the speech pathologist’s role imposes 
such actions that are to cause the hidden phonemes to emerge. When we work 
with the child, for example, with dysglossia or  lack of speech, it is necessary to 
teach him or her the pronunciation of the normative phones in the place of non-
normative ones or, in the case of their lack, to teach the child everything from the 
very beginning by using the skills based on some biochemical matrices, imagined 
pictures of these phonemes, some functional wholes of orofacial area, the child’s 
experience during his or her contacts with people who can speak, etc. In this situ-
ation, phone elicitation means aiming at the synthesis of the existing skills and 
their creative joining or restructuring. In this sense the term phone elicitation is 
justified. The set of such treatment sessions means the primary activation, the ini-
tiation of the new cognitive path.  

When I use the expression biochemical matrices, I mean the experience 
which the child has gained from the birth or, in fact, from the prenatal period dur-
ing the process of activation of different elements of orofacial space which take 
part in breathing, eating, drinking, orofacial games, autostimulation, auto test, 

1 In Universal Dictionary of the Polish Language, we read: to elicit – “1. To call someone to come, to leave 
a place, 1. Recall, remember, remind, 2. Cause something to happen, 3. Announce, 4. Develop a film” 
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mime and others (Pluta-Wojciechowska 2011, p. 121-192). As was written above, 
the speech pathologist during the process of teaching the phones, we may say in a 
metaphorical way, carries out the synthesis of different skills, teaches them or re-
structures the existing skills which brings the results in the form of sounds created 
in the vocal-articulatory track, also the  normative phones. Thus, while teaching 
normative phones or sounds being expected at the certain developmental stage, 
we either use the method of block building (analytical methods) or the method of 
restructuring the architectural object (synthetic methods) – thus, we apply modi-
fications of some wholeness. The point is that the complete structures may have 
different characteristics. We are going to talk about it in the further sections of the 
elaboration.  

In the light of what has been written above, the term phone elicitation, al-
though sanctioned by the tradition, may be understood in different ways. On the 
one hand, it may suggest that elicitation of phone is one-time-act during which the 
speech pathologist, by means of certain techniques, tricks, “elicits a phone which 
is hidden somewhere” and, one the other hand, it may be associated with the 
process leading to phone elicitation. If we accept the above comment which con-
cerns the method of building blocks or the method of rebuilding the architectural 
structure, then, we also have to assume that in many cases the emergence of a 
normative phone or phones is connected with learning/teaching taking a long time 
taking into consideration different levels of action, for example, preparing the 
body for speaking, breathing, activating some biochemical matrices, moving the 
lips, moving the tongue, and the palate, all of which are subordinate to the given 
aims. In the case of other patients it will be necessary to consider their preparation 
activating their receptive processes and consider their readiness as well as motiva-
tion for producing sounds, including speech sounds. This process sometimes lasts 
a few seconds per session, like in the case of the mechanical setting of an infant’s 
speech organs, or it lasts longer and involves the multidimensional construction 
of the foreground of articulation or even the foreground of speech acquisition 
(Pluta-Wojciechowska 2008: 191; 2011: 338-394).

The good speech pathologist is the one who quickly elicits a phone – a myth 
or reality or the pressure of the community? The subsequent issue concerning 
the abovementioned subject is also connected with the thesis which has not been 
verbalized, namely, that a good speech pathologist is the one who quickly elicits a 
phone.  Speech pathologists often find themselves under the pressure coming from 
the parents’ part expecting them to quickly elicit phones. This may happen in the 
case of all speech impairments. Unfortunately, in order to show how competent 
they are, speech pathologists achieve their aims quickly, but that causes that the 
child learns … nonnormative phones. In spite of the fact that parents happen to 
be pleased with the result (they can hear the phones similar to the normative ones  
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in the place of nonnormative ones or in the place where there were no phones), 
there are cases where we must not elicit phones immediately. The opposite is 
true. First, we have to prepare the respiratory-phonatory-articulatory apparatus 
in different ways and to a different degree as well as we have to prepare the oth-
er functions, not only those connected with sound production. The necessity of 
constructing the foreground of articulation should occur not only in the case of 
children with clefts at some levels of multispecialty treatment, for example, those 
with open nasalization, production outside the oral cavity, changes in pressure of 
the vocal-articulatory track, etc., but also in the case of children after the surgery 
associated with cutting the frenulum of the tongue as well as in the case of plenty 
of other dysfunctions of conjugate nature.

What is more, there are children who do not exhibit any clear symptoms of 
production difficulties in the form of circumferential deficits, but during the phone 
elicitation it turns out that such impairments exist due to the fact that  the tradi-
tional methods of work are not efficient. I am observing with much concern the 
extraordinary race of speech pathologists towards fast teaching of phones without 
any proper reflection and preparation. They simply do not take into consideration 
the real needs and possibilities of children. In spite of the fact that in many cases 
the primary objective is teaching phones, this aim cannot cover the truth which 
results from the analysis of the model development of the articulatory skill in 
norm. If we could personify nature, we could say that one equipped children with 
such program of development that prepares them for the encounter with a phone 
over many months. It is the model that should be followed by us. It does not mean 
that this preparatory period should be lengthened in the case of every child. What 
I mean is that the speech pathologist ought to become acquainted with each case, 
taking into consideration the following issue: whether the child’s abilities are suf-
ficient to start eliciting a phone. Thus, the basic question concerns the catalogue 
of threshold skills which the child should have and perform and which should be 
analyzed before we initiate the elicitation of the given phone. If we do not stick to 
it, we will have to elicit a phoneme blindly.  In fact, in one case this course of ac-
tion may turn out to be successful and in other one it may not. On the other hand, 
in many cases, we will elicit nonnormative phones. Is it our objective? I think that 
in the case of the children with some speech disorders we will never achieve such 
phones which are completely normative, but such cases are not the majority.  

Is the method adjusted to the impairment or is the method adjusted to 
the patient? The abovementioned questions are connected with the following 
thought: whether the methods of, so called, elicitation of phones can and should 
be associated with the given deficits? I think that the opposite statement is true and 
I accept the principle that the methods should be matched with the given patient 
and his abilities. Here we have to apply the rule of indidualization which has been 
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well known for a long time and the individual paths of healthy children towards 
the normative phonetic-phonological system make us think that the same devel-
opmental principle may be assigned to children with various and similar disorders 
on their way from a scream to a phoneme in a word carrying meaning. The experi-
ence shows that the same efficient method may be applied, for example, during 
work with the child with Asperger syndrome and with the child with clefts. On the 
other hand, the method may turn out to be efficient in the case of one patient and 
insufficient with another patient despite the fact that each of them suffers from the 
same kind of speech impairment. 

As I understand it, there exist only such methods that are successful with 
one patient and which may be unsuccessful and unreliable with another patient 
… .The speech pathologist has to have at his or her disposal various methods 
or knowledge which allow him or her to choose the most appropriate means of 
speech therapy suitable for the given patient. There is no other way possible.

Learning the strategic thinking or learning the single methods? Many of 
the effective methods of teaching phones will always be applied only in the shade 
of speech therapists’ surgeries and will never be popularized. However, where do 
the speech pathologists acquire the knowledge from? This knowledge causes that 
they have extraordinary ideas about teaching phones. According to the various lin-
guistic theories and the knowledge on the role of language in the discovery of the 
world, the language cognitive structures generate themselves and the new knowl-
edge starts to exist on the evidence of the knowledge which has existed so far. 
That is why it is so essential to take advantage of the latter; it becomes the source 
of inspiration. This is one of the main afterthoughts which comes as a result of the 
theses associated with language and its role in the discovery of the world and also 
of speech deficits.   

It also means that each speech pathologist may create methods of teaching 
phones and may be their only author. It is important as many methods are not 
always effective in the case of the concrete patient. Then it is necessary to intro-
duce a new method on the evidence of the knowledge existing so far, our own 
experience as well as, at the same time, take into account the patient’s individual 
potential. The question appears: ‘how can we generate the new knowledge and 
skills connected with phone elicitation?’   

One of the reasonable solutions is equipping the students of speech pathology 
with the phonetic and physiological knowledge on the mechanisms responsible 
for creation of speech sounds, both those normative and nonnormative ones, as 
well as teaching them the basic means and rules connected with work on articula-
tion as well as encouraging and provoking them to come up with the new ways of 
achieving normative phones. It may happen that the opposite is true – it may be 
necessary to start with “brain storm” taking advantage of the phonetic and physi-
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ological knowledge, and then, we can go on to present the well-known methods to 
students. This course of action could initiate students’ own invention, creativity, 
activate them and prevent them from taking on the passive standpoint in the light 
of the ready knowledge associated with pronunciation. There may come the time 
when they will treat a patient and the well-known methods will not be efficient in 
his or her case. Then, it will be the speech pathologist’s task to come up with his 
own method.  

Let me draw your attention to the fact that in the abovementioned approach 
towards the education within speech therapy what is underlined is the importance 
of development of creativity, because one does not only deal with equipping stu-
dents with various techniques, but,  on the one hand, it offers some options, and, 
on the other hand, opens some ways for students’ own discovery processes. In 
other words, it presents the foundations on which students may build their new 
knowledge and skills. Above all, it teaches the strategic way of thinking which 
is so indispensible during work on phonetic problems. The conscious practical 
application of designing  the means of phone elicitation, the principles result-
ing from speech development, including articulatory skills, phonetics, pathopho-
netics, physiology, pathophysiology and the analysis of the pathomechanism of 
impairments in phone realizations may be called the strategic approach in the 
elicitation of/learning phones. The particular strategies of action connected with 
aiming at particular phonetic goals (resulting in a phone) depend on  the indi-
vidual receptive and expressive abilities of the patient. They also depend on other 
features. With respect to the particular phones or groups of phones, their learning 
is not a single act but it is a process. In many cases we search further and we do 
not only elicit a phone, meaning an immediate and single act, (which is similar 
to a trick), as we base our work on preparing the patient’s lips, tongue, palate, 
respiratory system, etc. The speech pathologist through the anticipation of the risk 
within the phonetic space in the case of the developmental deficiencies, can take 
certain action connected with constructing the foreground of articulation, or more 
widely, with constructing the foreground of speech acquisition from the moment 
of the birth.    

The practical experience teaches obedience and teaches how to search for 
the efficient method which is adjusted to the given patient. If there are no posi-
tive results of phone teaching methods, we should look for or discover them. I am 
deeply convinced that many methods are not well-known and speech pathologists 
use their own methods of teaching phonemes. Hence, the education in this area, 
that is, the area of teaching the normative phones, should involve the education 
within the area of strategic thinking based upon our knowledge of the rules of 
articulatory development in ontogenesis, our knowledge of normative phonetics 
and pathophonetics as well as our knowledge of physiology and pathophysiology.
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The abovementioned approach should be in opposition to the education based 
on demonstrating students only those techniques (sometimes effective in the case 
of some patients with speech defects) which to lead to the production of norma-
tive phones. In fact, in the case of one child it will be an effective method, but, 
in many cases, it will bring no positive effects. Then, what is necessary is not 
only the knowledge of many methods, but, above all, the ability to activate all the 
ideas based on the knowledge of normative phonetics and the understanding of the 
(metaphorical) meaning of the expression: ”phone elicitation”.     

Why does it happen that the applied methods of phone elicitation are not 
always successful? The possible reason for that may be connected with the fact 
that we do not know and recognize the source of defects of phonetic-phonological 
area. There may be one more hypothesis: children without speech disorders pres-
ent some differences in their developmental phonetic paths, but these paths in 
children with defects look different. The differences may be associated not only 
with the preferable strategy of learning but also with the order and method of 
phone acquisition, the individual skills connected with imitation of speech sounds 
and movement of vocal organs, the preferable media of learning articulation, etc. 
What is important here is the developmental changes in the OFA, for example, 
changes in the shape of dental area, shape of palate, the position of pharynx, acti-
vation of tongue muscles with age,  changes of body position, etc. Unfortunately, 
such features (and many others), including the development of phonetic skill in 
norm and in pathology, are not  the object of frequent tests in speech therapy. 
However, they allow us, even partially, understand that the method of phone elici-
tation may be exceptionally effective for one patient, but not effective for another 
patient even if he or she has the same impairment.        

There is also another aspect of the effects of the abovementioned problem, by 
which we also mean the problem connected with recognition of threshold skills 
which make it possible to learn the given phone or phones. There may exist such 
disorders as, for example, in the case of children with cleft palate after an opera-
tion, where the  inappropriate teaching of phones will do more harm by not taking 
advantage of his abilities provided during operation, in the form of delay of the 
therapy or teaching phones similar to the normative ones. 

ABOUT THE PHySIOLOgICAL-PHONETIC STRATEgIC 
APPROACH TO PHONEME ELICITATION

We could dare to give the first general definition which is as follows: learning 
a phone, provoking the production of phones, phone elicitation mean such thera-
peutic actions that lead to uttering the expected phone 1.  in the place of a  non-
normative one, 2. when there is a lack of phone production, 3.  in the case when in 
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the prelingual stage there were sounds of vowel or consonant profile which were 
created in different places of vocal-articulatory track and which should have a dif-
ferent form than the present one due to the model development of speech.

Teaching single phones takes place along the structural way, that is, during 
the speech therapy and runs according to the specific plan. Depending on the pa-
tient’s, the conditions exhibited by the patient, the period of learning leading to 
the first uttering of a phone may last a few seconds or the process may be spread 
over time and the patient is being prepared to utter a phone gradually and in dif-
ferent ways.  

The unusual source of knowledge on creation of phones is the natural way of 
their acquisition in ontogenesis which makes us take advantage of the develop-
mental rules during phone elicitation. On the other hand, the knowledge coming 
from pathophonetics and the analysis of the mechanisms of faulty production of 
speech sounds implies using some kinds of treatment which may be treated even 
like a remedy for the defects, including the defects of anatomical circumferential 
movement and those connected with functioning not only in the case of children 
with disglossia but also with hypoaccusia, alalia, etc. Ii should be pointed out that 
in the course of phonetic development even healthy children present different de-
velopmental paths which lead them to the normative phones. The same rule, as it 
may seem, can exist in children with speaking disorders connected with alalia, hy-
poaccusia, etc. , although the prime pathogenic factor could suggest that the rea-
sons for all the deficiencies of phonetic nature should be found just in this patho-
genic factor. However, it does not always happen, as in the case of many children 
with the above deficits there are also other factors causing obstacles in the pho-
netic development which together with the prime factor cause various feedbacks 
and accumulations. Thus, some of the pathological factors may be perceived to be 
the prime ones and the other ones as the accompanying ones. However, it may be 
the latter that modify the course of phonetic development in children and then, the 
applied methods of phone elicitation in the case of some impairment turn out to 
be ineffective.  What is important is the fact that the developmental changes in the 
vocal-articulatory track (the changes of the position of body, changes in the shape 
of dental area and palate, the position of pharynx and tongue), but not only (for 
example, developmental changes connected with hearing perception) also affect 
the type of the sounds produced by the child. If these changes are joined by other 
pathological factors of various nature, we can state that the picture of articulation 
is an effect of accumulation and conjunction of different factors. Nonnormative 
production of phones in children is not a simple phenomenon as it could seem to 
be. We will talk about it in the subsequent sections of the article.  

In the context of what has been said so far, we may postulate the strategic 
physiological-phonetic approach towards learning phones, which means the fol-
lowing:
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•	 	applying the developmental principles connected with different stages of 
speech development, including the development of phonetic-phonological 
system, also in its aspect of treatment of vocal organs and hearing percep-
tion,

•	 	taking advantage of the knowledge on physiology and pathophysiology of 
production of speech sounds,

•	 taking into account the following aspects: 
 – the knowledge coming from phonology, phonetics and pathophonetics,
 –  the analyses of cause and effect factors among positions and movements 

of vocal organs and the features of the sound in the context of norm and 
pathology,

 – various media and cognitive paths in learning articulation.
Due to the shortcomings of this paper, the more detailed description of the 

strategic approach will be presented in the subsequent elaboration.

WHEN DOES THE SPEECH PATHOLOgIST TEACH PHONEMES? 

While I. Styczek appreciates the meaning of progress of phonetic ability for 
the development of other levels of language, one distinguishes two categories of 
faulty articulation, namely, 1. the distortion of phones, and 2. the faulty articula-
tion, that is, the absence of phones, replacing the given phones with other ones, 
mistaking some phones, changing the order of phones (Styczek 1981, s. 441-442). 
The author indicates to their reasons (which differ depending on the category of 
the impairment) and lists both the disorders of receptive processes and the deficits 
in productive processes, although she uses the different labels for them. While 
commenting on the general way of reeducation (the term used by I. Styczek), she 
lists the first stage which is “based on achieving the new organization of vocal 
organs, and the second one based on consolidating  it in speaking” (Styczek 1981, 
s. 443).

One more way of ordering of the issue connected with the defective produc-
tion of phones can be found in the publication by Jerzy Kania. He divides impair-
ments of segmental substance into elisions, substitutions and deformations which 
corresponds with the perspective characteristic for phoniatry (Kania 2001, s. 14-
20). In the further paragraphs, we will discuss the limits of the kind of typology.

In order to undertake the further considerations, it is necessary to have in 
mind the typology presented by Leon Kaczmarek who describes dyslalia as an 
anomaly in speaking and equates it with the realization of phones which is not 
standard (Kaczmarek, 1988, s. 192). He distinguishes ultimate dyslalia (motor 
dyslalia) when “only prosodic factors are produced (accent, melody, rhythm)” 
(Kaczmarek, 1988: 192). On the other hand, H. Mierzejewska and D. Emiluta-
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Rozya point out that dyslalia means disturbance in speech sounds (Mierzejewska, 
Emiluta-Rozya 1997: 42).   

Let us concentrate on one of the types of dyslalia described by Kaczmarek, 
namely, motoric alalia. The author says that in this case what is realized is accent, 
melody and rhythm. What is worth noting is the fact that in order for these pro-
sodic phenomena to appear, the existence of some materialistic substance in the 
form of any sounds created in the vocal-articulatory track is important. Accent, 
melody and rhythm cannot be produced without them. The child has to produce 
some sounds in order to “mark” prosody “on them”. They are similar to varying 
degrees to vowels and consonants. It happens that they often become the basis of 
learning the normative phones. The process is based, on the one hand, on their 
restructuring through changes in some phonetic parameters by means of, for ex-
ample, lengthening of the resonator of the oral cavity by using the speech thera-
pist’s hands in the case of learning [o], and, on the other hand, on linking the new 
sound with its simple meaning. This moment becomes very important as it shows 
to the child that the power of the link between the form and the meaning. 

It happens in a similar yet not identical way, (meaning the production of vari-
ous sounds similar to different degrees to vowels and consonants) during the pro-
gression of the articulatory ability in norm. In the early stages of development, 
the child produces sounds which resemble vowels and consonants (to a variable 
extent) in his vocal-articulatory track. Can they be called phones? If we assume 
that a phone is realization of a phoneme2, it would be difficult to attribute such a 
property to a cooing infant. The sounds produced by infants in the first months of 
their life should also have the definite phonetic features. The description of this 
type of sounds is difficult, but normative phonetics has the tools which facilitate 
this task. In such descriptions we can very often see the terms taken from the 
description of the phonetic area, namely, oral sounds, sounds of half-open nature, 
fricative sounds, pharyngeal sounds, a sound between [a/e], etc. Therefore, in this 
type of descriptions the phonetic features which exist in children are indicated, 
but it is also possible to point such phonetic features which are absent if we would 
like to compare the analyzed sounds with the normative sounds characteristic for 
infants in norm or with the normative phones. The changes of the development of 
the phonetic path in, so called, the prelingual period are visible in children with 
developmental disorders of the following type: dysglossia, microglossia, clefts, 
Pierre Robin’s sequence, Down’s syndrome, but also in children with infantile ce-
rebral palsy as well as with other deficits. In these cases the specialist intervention 
is necessary and one is to cause that the appearing sounds will be consistent with 
the model of normative development. However, due to the age of the child and his 

2 The phone is identified with the realization of a phoneme which is seen in the definitions by: 
B. Rocławski (2001), D. Ostaszewska i J. Tambor (1997), B. Ostapiuk (1997, 2001), L. Konopska 
(2006), D. Pluta-Wojciechowska (2006, 2010).
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or her ability to cooperate, the applied treatment may differ from the treatment in 
the case of the older child, but the essence of work on the phonetic side, meaning 
the elicitation of the activity in the vocal-articulatory track in a cooing infant and 
in a child with the dorsal realization of alveolar dentalized phones, is identical, 
as it covers the elicitation or the acquisition of the given phonetic feature, which 
results in a target phoneme or a desirable sound.    

Thus, the necessity of teaching of profiling sounds compatible with the de-
velopment of vowel/s and/or consonant/s, the necessity of teaching the norma-
tive phones appears in the speech therapist’s work in different situations and with 
respect to work with children at different ages. The children who need such help 
may be described in the following simplified way:

•	 	in, so called, the prelingual period (the term may raise some doubt), when 
an infant utters sounds not complying with the developmental norm in the 
vocal-articulatory track which plays an important role in the progression of 
the phonetic-phonological path,

•	 	a child does not speak, which is connected with different reasons of the 
primordial and secondary nature (Ostapiuk, 1997); in a child there may be 
no production of any sounds or the production of the sounds profiling vow-
els and/or consonants to with varying degrees; it may sometimes be only 
a scream or with time some sounds may mean something, for example, “I 
want”,

•	 a child produces nonnormative realisations of phonemes.  

FROM THE DESCRIPTION OF NONNORMATIVE 
REALISATIONS OF PHONEMES TO THE COMPLETE 

DIAgNOSIS AND ANALySIS

The analytical-phonetic method of examination and description of the 
phoneme realization. If we could use the metaphor, the examination of the real-
ization of phonemes embodied in speech may be compared to the measurement of 
phones or, more precisely, to the measurement of the particular phonetic features 
which occur together, represent the phoneme in the outer world. The comparison 
of the examination of phoneme realization to the phone measurement is the target 
treatment as the act of measuring something requires the answer to the question: 
what should we measure?, how should we measure?, which tools to use to mea-
sure something? Despite the fact that the comprehensive opinions on the issue 
were presented in other publications (Ostapiuk 1997, 2002; Pluta-Wojciechowska 
2007; 2011: 252-254), in this article we have to stress the following points:    

•	 the basic aim of the examination of phoneme realization, or, more pre-
cisely, of the phonetic features occurring in consonant realizations of phonemes, is 
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checking whether these features conform to the standards of the adopted phonetic-
phonological system,

•	 the measurement/examination of phones is based on the comparison of 
the phonetic features of the examined realization of the phoneme to the phonetic 
features of the phone which is the normative realization of the phoneme and is 
described in the accepted phonetic-phonological system, 

•	 the examination of phonetic features is based on listening, looking, touch-
ing and carrying out some tests and experiments, which are to confirm or exclude 
the features of the observed phone; the basic tools serving to measure phones, or 
more precisely, their phonetic features, are: hearing, sight, touch, but we may also 
take advantage of certain test, for example, Czermak’s test, Gutzman’s test, and 
the one checking the direction of the flow of sound wave, etc.,

•	 the most important thing is the method of examining phones and not the 
list of pictures (being of the secondary character) to be named by the child; the ex-
amination of articulation may be conducted without pictures but just by means of 
talk which can provide us with some general insight into the problem; what is then 
recommended is the repetition of words, syllables, and, in some cases, separate 
phonemes, because the use of the auditory-visual-sensory-experimental method 
of examination of the realizations of phonemes, which I propose and promote, 
requires proper conditions and does not only mean listening; in other words, it is 
based on looking into the oral cavity, checking the tremor of bones and the place 
of the air flow, and putting the mirror next to the nostrils, etc.

In the similar way, the speech pathologist, to a different extent, examines 
and analyzes sounds profiling vowels and consonants (which start to exist in the 
vocal-articulatory track in the prelingual period), adjusting the methods of work 
to the age and capabilities of the child. These sounds start to exist in the vocal-ar-
ticulatory track in the prelingual period. We may conclude that the recommended 
method is of analytical-phonetic nature, which means that the speech pathologist 
establishes the way the particular phonetic features are reflected in the phone. 
Generally speaking, the effect of the examination of phoneme realization can be 
the indication of its absence or the description of 2 categories of the phenomena: 
the normative phonetic features and the nonnormative phonetic features of the 
given realization of the phoneme. The identification of these two categories of 
features is relevant from the point of view of the speech therapy, as it not only 
reveals the difficulties in the realization of the concrete phonetic features, but also 
clearly indicates the patient’s different strengths. In many cases, the therapy of the 
phonetic area can be supported by these strong points.

The particular phonetic features can be arranged in the form of some general 
categories, such as the following ones: location (the place of articulation), modal-
ity (the means of articulation), the degree of resonance (the role of vocal liga-
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ments) and ‘soundness’ (the role of vocal ligaments)3, for instance, the normative 
realization of the phoneme /p/ requires the achievement of the following features: 
bilabiality, plosiveness (contact of teeth), orality and voicelessness. Each of these 
belongs to one of the categories, namely, biliabiality is connected with location, 
plosiveness is connected with modality, orality is connected with the degree of 
resonance, voicelessness is connected with ‘soundness’.

The research on speech tries to answer the question whether there appear any 
phonetic features, which create the normative realization of a phoneme and which 
are connected with the 4 distinguished separate categories. The speech pathologist 
may state, for example, that instead of bilabiality, there is labiality-dentality, in-
stead of dentality there appears interdentality, and that in another child instead of 
plosiveness there is fricativeness. Another patient may realize the phoneme /t/ in 
the dorsal form. However, the practical experience shows that in one patient there 
may exist more changes in the case of realization of, for example, phoneme /c/, 
that is, instead of dentality there is interdentality and instead of occlusive clefts, 
there is only fricativeness. There may also exist such realizations of the phoneme 
which turn the attention to a completely different phoneme than the expected one, 
for example, instead of the features of /sz/ in the phone realizations, we can hear 
the features of the unexpected phoneme, for example, /s/. However, this is not ev-
erything. It may happen that instead of the features of phoneme /sz/, we can hear 
the features of phoneme /s,/ but these features are realized in a nonnormative way, 
for example, in a lateral form.

The complex relations between the expected realization of the phoneme and 
the realization achieved in the therapeutic examination may be presented in dif-
ferent ways. Obviously, a few different possibilities can be mentioned. The speech 
pathologist when diagnosing the realization of the given phoneme should be pre-
pared for them. Taking into consideration the reports of various authors (Kania, 
2001, Ostapiuk, 1997, Pluta-Wojciechowska 2006, 2010), it may be stated that 
most probably during the diagnosis we will find one of the following variants, 
namely:

•	 the normative realization of the phoneme,
•	 the absence of the realization of the phoneme,
•	 the nonnormative realization of the phoneme, but 
	 •	 	we recognize the features of the expected phoneme, for example, /s/ 

is realized in the interdental form, so there appear changes of phonetic 
character, 

	 •	 	we do not recognize the features of the expected phoneme as we can 
hear and observe the features of another phoneme, which:

3 See the classification by:D. Ostaszewska i J. Tambor (1997, s. 27-28). I used the authors’ 4 
categories of the description of consonants.
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	 		is realized in a normative way, for example, the phoneme /sz/ is re-
alized dentally, for example, the popular /sz/=[ s], thus, there are 
changes of phonemic nature, as we do not recognize the features of 
the examined phoneme, 

	 		is realized in a nonnormative way, for example, the phoneme /sz/ 
is realized by means of interdental phone, for example /sz/ = [inter-
dental s]4, thus, there are changes of phonemic-phonetic nature, as 
we do not recognize the features of the examined phoneme, because 
we notice the features of another phoneme which is realized in a non-
normative way,

•	 	it is difficult to establish whether we hear the features of the expected pho-
neme or another one, as the kind of the phoneme does not allow for this, 
for example, glottal stop. Thus, we have to do with changes of multifaceted 
character.     

I would like to draw the reader’s attention to the fact that the above strategy of 
description of phonetic-phonological facets in the aspect of the phonetic side can 
be in its general shape used in the analysis of, for example, sounds during cooing.

The means of description of phoneme realization and the possibilities 
of learning the pathomechanism of impairments. Is the means of description 
of production of phonemes during the testing of speech relevant? The point that 
is important in this paper and  I intend to emphasize is connected with two ways 
of description nonnormative realizations of phonemes: the first one presented by  
J. Kania. He indicates 3 subcategories, namely, elision, substitution and deforma-
tion (Kania, 2002: 14-20) and the second one whose authors take into consider-
ation the nonnormative phonetic features (Ostapiuk, 1997, 2002; Konopska, 2006, 
Pluta-Wojciechowska, 2007, 2008, 2010). Do these two different ways of descrip-
tion of nonnormative realizations of phonemes lead to two different paths of re-
flection of the existing  phenomena? According to the author, they do, as - we may 
cite J.G. Herder- “language marks out the boundaries and the outline of the whole 
human cognition” (grabias, 2001: 41). The way in which the speech deficits are 
described, as well the deficits in the phonetic-phonological dimension by means 
of language marks out the scope of building the scholar and practical reflection. 

The acceptance of the strategy based on, we may assume in a simple way, 
the traditional description (the division into elision, substitution and deformation) 
should be confronted with the one where the description of the phonetic features is 
taken into consideration. In my opinion, the application of the traditional strat-
egy produces the following consequences (see also in:  Ostapiuk, 2002; Pluta-
Wojciechowska, 2002, 2005):

4 This way of description is not precise enough.
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•	 	the researcher’s attitude towards pursuing substitution and deformation 5, 
which leads to some distance from the principle goal of the first stage of 
procedure, that is, the description of speech; that is just linguistics, and 
even more exactly, phonetics and phonology that are indices which should 
define the form of the treatment and the description of the accepted phonet-
ic-phonological system; in spite of the fact that substitution and deforma-
tion are also connected with linguistics, phonetics and phonology are, we 
may state – of the primary nature.

•	 	the application of the term „substitution” is secondary in relation to the 
primary nature of the phonetic way of phone description; if we assume the 
traditional convention, then, in order to state whether we have to do with 
substitution or deformation, the first step the pathologist has to take after 
hearing the phoneme is carrying out the analysis of it. At the same time, 
one has to take into account the phonetic features and then, carry out the 
synthesis. In the case of recognition of substitution, this course of action 
probably looks as follows: listening to the realization of a phoneme, recog-
nition of the nonnormative realization of the phoneme – deciding that we 
hear the features of another phoneme than the expected one, but realized in 
a normative way – stating that it is substitution (compare the cognitive path 
in the examination when the analytical-phonetic strategy is used); when 
the term substitution is used, we are further in a way from the principle 
objective of the first stage, that is, the description (the remarks below), 
which should be done in the simplest linguistic categories and that is just 
phonetics that should become the pattern for the performance of the tasks 
connected with the description of phoneme realization, as one is of more 
primary nature than the theory by J. Kania.   

•	 	the risk connected with leaving out the data, which means that the research-
er’s attitude towards discovering substitution and deformation (besides 
elision) poses the risk that the whole set of data will be left out, which, 
can be observed during the examination aiming at answering the question 
how are the particular phonetic features produced during the phoneme 
realization?; the experience shows that many of, so called, substitutions 
are only seemingly similar to the normative realizations different from the 
examined phoneme, and a lot of information can be found through the pre-
cise examination of the realizations of phonetic features, and not through 
treating substitutions as the replacement of the phones; as I understand it, 
we may only talk about some kind of substitution of phonetic features and 
not about substitution of phones, although the effect of replacement of a 

5 In the case of elision there is the agreement that this phenomenon may be described as the 
absence of a phoneme.
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phonetic feature is a different phone; by taking into account the functional 
aspect, we may even say that we mean the replacement of structures, posi-
tions and movements of speech organs in  the light of the difficulties of 
various nature; it is presented in the scheme below, where the sign = means 
replacement (for example, instead of the phone [sz] the child pronounces 
the phone [s]). 

WHEN THE CHILD HAS THE gOOD PHONEMIC HEARINg SENSE, 
IT IS NOT ALWAyS THE CASE THAT IN THE CASE OF, SO CALLED, SUB-
STITUTIONS 

↓
[sz] = [s]

↓

BUT RATHER

↓

gingivality = dentality
↓

THUS

The movement of the front part of the tongue towards the upper gums = the 
movement of the front part of the tongue towards the teeth; in other words, 
instead of the movement of the tongue towards the upper gums, there is the 

movement of the tongue towards the teeth  

↓
HOWEVER, IN MANy CASES IT mAy SEEm THAT THESE ARE THE 

SAME MOVEMENTS OF SPEECH ORgANS 
↓

THUS

the movement of the front part of the tongue towards the teeth when /sz/ is 
realized ≠ the movement of the front part of the tongue characteristic for the 

phoneme /s/ in the same child

↓
WHy?
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       Therefore, in the case discussed above (with which we often have to deal), the 
movement of the front part of the tongue towards the teeth during the realization of 
the phoneme /sz/ is often not the same as in the case when /s/ is realized, but it is 
similar; our ears are often not able to recognize such minimal sound differences (see 
Jassem6); however, it often happens that the child is conscious of such differences to a 
variable degree (for example, the child feels the pressure of muscles, minimal changes 
in the position of the tongue, and the changes of the means of approaching of the vocal 
organs); the proof of it may often be the following example:  Nie mówi się lyba tylko 
lyba, Nie mówi się safa tylko safa, so 

WE do not notice these differences. Hence the precise registartion of the means of 
realization of phonetic features by means of the treatment with the use of the auditory-
visual-sensory-experimental method is a chance for recognizing these nuances of sound 
and articulatory nature both in norm during, so called, developmental substitutions, as 
well as in the pathological state.

The reason for such a situation (in the case of children) which presents the phonetic 
development in norm can be various developmental features of vocal organs which 
affect the creation of speech sound, for example, the gradual lowering of the larynx, 
the changing shape of the hard palate, the gradual development of the tongue through 
intensifying the alimentary activities, the change of the shape of dental arches, etc. 

In children with developmental impairments there may appear other factors which, 
together with developmental tendencies of the vocal organs, create the picture of 
phoneme realization. 

↓
THEREFORE 

•	 	the above, so called, substitution, is, in fact, the replacement of the move-
ments of speech organs in the light of the existing difficulties of different 
nature; at the same time these movements are similar only seemingly to the 
ones observed in other phones; if the child has a good phonemic hearing 
sense, he or  she does not choose, so called, simple phones, gaining, in this 

6  According to W. Jassem (1973), the human ear has the limited ability to distinguish the spe-
ech sounds. We do not know which acoustic and articulatory features In the audible and observed 
phones of the child’s phonetic system are such phones that we May expect the time of the norma-
tive realization of phonemes. In other words, we do not know what [l] the phone [r] comes from. 

In the light of some production difficulties (also in the course of the normative 
development), the child uses certain compensational strategies connected with 
movements of vocal organs, thus, the child does not choose simple phones, but he 
or she chooses the simpler, more convenient and possible movement of the speech 
organs which results in the specific phonetic feature and not in a phone.
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way, so called, substitutions, but chooses the more convenient and possible 
movement of the speech organs also during the development of the articu-
latory ability, as well as, in disorders.

•	 	the risk of false qualification, and therefore, the risk of false diagnosis; in 
the area of speech therapy what is accepted is a certain degree of interfer-
ence of the criterion of symptom and the criterion of age, which means 
that if certain substitutions occur at a certain age, there is the following 
conclusion: this will stop, this way of pronouncing is of developmental 
character, but in many, so called, developmental substitutions there are 
hidden deformations which started as a result of a lack of possibilities of 
performing certain movements; the application of the interference of the 
criterion of symptom with the criterion of age may therefore lead to, for ex-
ample, wrong qualification of the nonnormative realizations of phonemes, 
which, in turn, leads to the lack of appropriate care and treatment; the only 
reasonable solution is studying the phonemes and their reliable description 
in the phonetic categories and then, searching the reasons of the concrete 
realizations no matter what age the child is.

Another way of thinking and learning about the phonetic-phonological phe-
nomena, meaning another kind of cognitive path, is achieved by means of the 
description in which we take into account the analytical-phonetic strategy, as the 
phenomena under the study are ordered in a quite different way. In the remarks 
presented earlier I stressed that each phonetic feature is a result of the activity of 
the specific tools, which does not undervalue in any way the thesis that a phone is 
a certain whole. The analytical description of the realization of phonemes creates 
a schematic vision of the phonetic-phonological system of the examined person, 
as well as, enables for some “translation/transmission/redirecting” of this descrip-
tion towards searching the reasons of the deficits within the receptive and expres-
sive processes. From this point, it is quite close to the establishment of the direc-
tion of work on the given phone. If we take into consideration in this description 
– apart from the nonnormative features – the normative ones, which we perceive 
in the normative realizations of a phoneme and also the normative features in the 
nonnormative realizations of the given phoneme (for example, the phoneme /d/ is 
realized in the form of dental, oral, occlusive and voiceless phone, and therefore, 
certain features are produced in a normative way and one feature is produced in 
a nonnormative way), we will have a new way of designing the speech therapy 
in the case of impairments in phoneme realization, because it shows, apart from 
the weak points of the patient, his or her strengths – the strong characteristics also 
concerning the function of the vocal organs. The analytical-phonetic descrip-
tion of phoneme production carries the special advantages and opportunities:
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•	 the precise analysis of the disturbed phonetic-phonological system in 
which we take into account the normative and nonnormative features; this analy-
sis allows to focus the attention on the proper and defective speech mechanisms, 
including the receptive and productive ones which are responsible for the realiza-
tion of the specific phonetic features; 

•	 taking into account the following course of action: listening to the phone 
realization – recognizing the nonnormative realization of a phoneme – establish-
ing the main reasons of the abnormality of the phoneme realization in the context 
of phonetic feature, thus, establishing which phonetic feature is realized in a non-
normative way and how it is realized, which opens the door to the question: why 
is the child unable to realize the given phonetic feature?  

•	 concentrating on the recognition of the means of realization of the phonetic 
features of the specific phones during the examination minimizes the risk of leav-
ing out different features of the symptom, which is possible during pursuing, so 
called, substitutions; for example, … during the realization of the phoneme /k/ is 
often not identical with the nonnormative realization of the phoneme /t/, which 
may have the form only seemingly similar to the former;

•	 establishing which features of the realized phoneme are reflected in a 
phone in a nonnormative manner indicates in a special way specific phenomena 
which should be examined (depending on the disorders), namely, in particular: 
1. physiological hearing system, 2. the specific phonological oppositions, 3. the 
definite parameters of the phonetic hearing system, 4. the specific features of the 
productive processes (the build of vocal organs, their mobility and flexibility, the 
biological functions); the basis of this approach is taking into consideration the 
basic principle which accepts the union of the features of phoneme realization 
with the activation of the prototype and the functioning of the vocal organs; hence, 
the precise description of nonnormative features (as well as normative ones) fa-
cilitates the analysis and the therapy of the disorders of phoneme realization,

•	 taking into consideration in the examination the nonnormative phonetic 
features which exist in a patient – which allows to use them in the speech therapy.

To summarize the previous considerations, it should be stressed that Kania’s 
typology, which was proposed a few decades ago, was possibly sufficient at that 
time but, at the same  time, it had some limitations which J. Kania also noticed 
(2001:, 15). Nevertheless, at the present time and in the context of the achieve-
ments in the contemporary speech therapy, several drawbacks should be mentioned 
(see the analysis below, also in Ostapiuk, 1997; 2002; Pluta-Wojciechowska 2002, 
2005). The conclusions drawn by D. Pluta-Wojciechowska (2010, s. 196-197) 
concerning the children with clefts make us develop this reflection. The research 
carried out by the author shows that, for example, in the case of abovementioned 
patients, so called, language substitutions are a rarer case compared to the children 
without clefts, because, in the light of the defected productive mechanisms, it is 
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difficult to achieve, for example, dentality in the case of the realization of dental-
ized dental phonemes. The patients are not able to move the tongue towards the 
teeth in the case of the realization of both dentalized dental and dentalized alveo-
lar phonemes.

This apparently simple division of the speech disorders by J. Kania is con-
nected with the risk of leaving out many pieces of information and, in a way, 
covers some phenomena which are observed in the development of speech in 
norm or in the case of disorders. However, the popularity of his typology among 
young and experienced speech therapists is astonishing. I think that the apparent 
simplicity of the categorization of the phonetic phenomena may have become one 
of the reasons for its attractiveness. Nevertheless, it should be emphasized that the 
world of pathophonetics is not as simple as we can perceive it through the prism 
of Kania’s theory. The results of the latest research and experiment in the area of 
the phoneme realization provide much evidence for it.  

PHONE ELICITATION OR ELICITATION OF PHONETIC 
FEATURES?

Again, I would like to return to the question asked in the title of this work, 
namely, whether the speech therapist elicits phones? The therapeutic activities 
connected with the disorders in the phoneme realizations can be compared to the 
act of repairing a broken car in which, for example, the brake does not work. 
We do not exchange the whole vehicle, but only its broken element, namely, the 
brake. In the case of the disorders in the realization of the given phoneme – we are 
only required to exchange this nonnormative phonetic feature or nonnormative 
features. The result of the action will be the normative phone. Thus, the speech 
therapist, in fact, elicits a phonetic feature or features which are the effect of the 
specific activity in the OFA structures which are controlled centrally. The conclu-
sion results from the abovementioned analysis. Another issue is connected with 
the way in which the exchange of the specific phonetic feature or the phonetic 
features will be carried out, with whether we will be doing it in an analytical or 
synthetic way, with the patient’s consciousness with reference to the introduced 
changes or without such consciousness, at least at the beginning, with the use of 
the strategy I’m teaching a new phone, which may for some children facilitate the 
introduction of the new system, positions and movement in the structures OFA or 
with the usage of the strategy we speak in a new way, etc. this kind of exchange 
can be carried out in different ways.

We should remember that the speech pathologists has at his or her disposal 
different instruments during teaching phones (Pluta-Wojciechowska 2008, 2011), 
which should be adjusted to the given child and the child’s abilities. It means that 
one matches the kind of the exercise, the sequence of phones and the means of 
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their elicitation to the given child and not to the deficit. We know that the children 
with the same speech disorder are different, similarly to the case of healthy chil-
dren who differ on their way to the acquisition of the language. 

The answer to the question: ‘whether the speech therapist elicits phones’ is 
connected with and results from the acceptance of the fact that the wrong pho-
neme realization results from the nonnormative realization of one or a few pho-
netic features  (as well as the lack of the phone realization). In the therapeutic 
procedure we apply the rule of syncretism of causes, symptom and the method of 
therapy. It means  that the specific symptoms and the reasons connected with them 
are correlated with the specific strategy of action. If, therefore, the disturbance in 
the phoneme realization means the nonnormative realization of one or a few pho-
netic features, and this is connected with the defected receptive and/or productive 
processes, then, during the therapy the nonnormative phonetic feature should be 
changed into the normative phonetic one, and, more precisely, the mechanism of 
production of the given feature or features should be changed. Thus, we may say 
that the speech therapist does not elicit a phone, but he or she elicits a phonetic 
feature, or, more precisely,  introduces a normative feature in the place of a non-
normative one, which is connected with the positions and movements of vocal 
organs coordinated with breathing. Obviously, the effect of this procedure is a 
phone, but this vision of the issue changes the way in which the therapy is de-
signed. This also makes us ask the question what we should do, how we should 
activate the organs in order to achieve the given phonetic feature or a set of pho-
netic features which will allow us to achieve a normative phone, which threshold 
conditions enabling the phone elicitation should be demonstrated by  the patient 
before the onset of the elicitation procedure. 

We could ask about the children who do not speak. We have been addressing 
the matter in different sections of the present discussion. The analogous above-
mentioned questions should be formulated by the speech pathologist working 
with the children whose language system has to be built and who do not speak. 
The foundation of phone learning can be different sounds achieved by the child 
in the vocal-articulatory track and which the speech therapist may use and change 
through the introduction of the specific phonetic features. For example, the oral 
resonator can be modeled by means of fingers; in this way, we may facilitate the 
achievement of the phone [o] or even model the position of the tongue to achieve 
this phone. The achieved sound (in a syllable or in isolation depending on the giv-
en strategy of therapy which is connected with the individual features of the child) 
has to be linked with some meaning, for example, surprise, pointing to something. 
Another example: the phone [k] (apart from other resources) can be elicited by 
using the physiological function, that is, snoring or by imitating gargling.

The mechanical interference, the visualization of different phonetic features 
changing them into the accessible physical phenomena (for instance, the visual-
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ization of the airstream, or the visualization of plosiveness, etc.), the transforma-
tion of different units through the peculiar implantation of the new, normative 
phonetic feature are only a few patterns facilitating or even eliciting some skills, 
which lead to the normative phone. However, we must remember that the key to 
such transformations is achieving certain threshold conditions connected with the 
child’s activity, the work of the vocal organs which are the tools of creating the 
phonetic features building phones.

The following example illustrates the previous opinion. The child realizes 
alveolar phonemes in the form of interdental phones, which means that the dislo-
cation has occurred with respect to the realization of the phonemes /l, r, sz, ż, cz, 
dż/ and in the case of the phoneme /r/, apart from interdentality, there is also a lack 
of vibration as there is laterality. During the therapy the speech pathologist teaches 
the child to set the tongue onto, so called, alveolar ridge, so he or she prepares 
the child for the achievement of the given phonetic feature – alveolarity, and then, 
asks the child to pronounce the phone with the proper setting of the tongue – in the 
alveolar form.  Thus, the therapist does not elicit a phone, but a phonetic feature 
which is consistent with the normative realization of a phoneme which results in 
a normative phone. The child, in fact, realizes a phoneme but in its wrong form 
which we know from the dislocation, that is, interdentality. The example of the 
realization of the phoneme /l/ is characteristic. The presented pathomechanism 
demonstrates that the place of articulation is defected and the other phonetic cat-
egories are realized in the proper way, so there is no necessity to work on them (so 
the respiratory exercises or the exercises activating the oral cords are unnecessary 
unless the child has some specific disorders requiring such exercises), but our 
whole energy should be focused on the elimination of the reasons of the difficul-
ties connected with the tongue; we should also take into consideration the biologi-
cal functions if they are defected as well as teaching the child to raise the tongue 
towards the upper alveolar areas during the realization of the phoneme /l/. The 
effect of this procedure is the appearance of the normative phone. 

What I want to say is associated with the problem whether it is necessary 
to perform the exercises of lips, tongue, palate and breathing exercises?, how 
long these exercises should be done? My experience shows that there is some 
minimum of the skills of the vocal organs that is sufficient for learning the given 
phone. These are threshold conditions. If the child sets the tongue in the vertical 
position in a proper way (the wide tongue in the oral cavity), we may work on the 
phone at once, for instance, [l] and it is not essential to prolong the time devoted 
to the exercises on the phone elicitation. However, if the child is not able to set the 
tongue in the specific way, for example, in a vertical-horizontal position, which is 
indispensible in the case of work on the phone [r], then, we have to help the child 
in it in different ways and lead the exercises until the tongue achieves the desir-
able setting of the organs, their position and ability. It is important to remember 
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about the exercises helping the child to achieve vibration. Then, the elicitation of 
the phone [r] will be easy.  In addition, we should notice the fact that not all the 
children and adults accept the sound which is to be the realization of the phoneme 
/r/, which is achieved by means of [alveolar d]. Hence, we ought to apply various 
methods leading to the normative realization of the phoneme /r/ which is con-
nected with vibration in the Polish language.  

The systematic and time-consuming exercises of lips and tongue are indis-
pensible when there are the disorders of the rest position of the tongue and swal-
lowing but they are connected with a certain order: the simple exercises (achieving 
the position) – complex exercises (positional, sequential, with obstacles). These 
exercises should be repeated to improve the ability of the muscles in the light of 
the disorders of the physiological functions and of articulation which very often 
occur together. We may also note that in the case of many articulatory disorders, 
we often deal with not only low muscle ability but also with the improper position, 
limited mobility of the organs which create this pathomechanism of the speech 
disorders. Above all, the positional exercises are essential here before and after 
the elimination of the reasons of limited mobility. 

The acceptance of the fact that the speech therapists elicits a phonetic feature 
or phonetic features is connected with the analytical-phonetic strategy used in 
the examination of speech. It, however, changes the approach towards teaching 
phones in a substantial way. It influences the strategies of the procedure which are 
used and goes beyond the improvement of the vocal organs (which is often done 
at random),  as it indicates the purposeful preparation of the organs to take part in 
the given configuration, position and movement in the OFA structures, which is to 
result in the given phonetic, acoustic and auditory value. I suggest the introduc-
tion the purposeful preparation for the realization of the specific phonetic features 
which is defined by physiology and phonetics (from the birth – in the children in 
whom there is a risk of the disorder of the phonetic path) and I also suggest the 
different strategies facilitating or even eliciting the specific movements of the vo-
cal organs leading to elicitation of the given phonetic features; thus, instead of 
elicitation of phones  - elicitation of phonetic features through elicitation of 
the specific movements of vocal organs. Obviously, the effect of this procedure 
will be a normative phone. The issue in this form is to make young speech thera-
pists aware of the meaning of strategic reasoning. One facilitates this procedure 
of phone elicitation. Simultaneously, the therapist should be ahead of the current 
therapy and at the same time design the tasks which are to prepare the child for 
the subsequent phones. 
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LEARNINg PHONES AS THe ACT bUILDING bLoCKS 
oR MoDIfyING THe ARCHITeCTURAL STRUCTURe

In the book Speech disorders in children with cleft palate. Research-Theory-
Practice I presented the catalogue of the main „constituent skills” which are nec-
essary in order to produce normative (Pluta-Wojciechowska, 2006: 139-141). On 
the one hand, they do not deplete all possibilities and on the other hand, they are 
connected with one another. They may be called the abilities conducive to the 
achievement of the phonetic features of phones or even the phonetic abilities.

The practical observation shows that speech pathologists often teach patients 
the particular skills at the very beginning, for instance, they teach them to lift the 
tongue, round up the lips, the oral air exhalation, and they streamline the pal-
ate. During the next stage, they try to combine these particular skills which is 
compared to building blocks and in this way, they gain the given phone. For ex-
ample, in the case of [sz] the preparatory stage, according to different papers (not 
mine!), is based on the exercises of making the tongue vertical (it is good if these 
exercises concern the wide tongue in the oral cavity and do not refer to lifting 
the pointed tongue towards the nose – this movement is, as we know it, unneces-
sary), rounding the lips to the position of, so called, little snout and some lifting 
of the jaw bones and blowing. Putting together these skills is based on asking the 
child to Lift the tongue to the upper alveolar area, do a little snout and blow or 
Lift the tongue, make a snout and say [sz]. The speech therapist sometimes uses 
a small stick to support the tongue. According to the authors of different papers, 
the strategy is to result in the normative phone [sz]. Unfortunately, we know that 
does not always happen or rather that it rarely happens. What is more, the ‘snout’, 
which was being taught, becomes an obstacle on the way to the proper position 
and work of the tongue in the case of the dentalized alveolar phones. It occurs that 
the child – instead of learning the normative phone – passes from one disorder to 
the other. Why?

We should observe that a phone appears to be a certain integrity which does 
not only mean location, modality, sonantence and resonance, in spite of the fact 
that during the examination of it we pay attention to these features. What is more, 
we describe nonnormative phones in an analytical way according to the model of 
the description of normative phones. We must, therefore, stress that the particular 
phonetic features constitute the new quality which is different than a sum of these 
skills. This may be the explanation of the failures in treating a sum of phonetic 
skills as an alternative of a phone, although this is not the only explanation of the 
difficulties which are observed.

The therapeutic treatment based on the metaphor connected with building 
blocks assumes the belief that by teaching the isolated elements of the activity 
constituting the target phones, the specific preparation is being carried out. It is 
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to result in “elicitation” of a normative phone through the principle “the sum of 
constituent skills”. It sometimes happens. If, however, this strategy was always 
appropriate, it would be enough to create a peculiar algorithm for each phone 
whose application would guarantee success and the speech therapist would not 
have to know phonetics. The fact that summing up the skills is not always effec-
tive is supported by the speech therapy practice and the constant searching of the 
new methods of phone elicitation  (Pluta-Wojciechowska, 2006: 139-141). The 
secret of quick learning of phones understood as the elicitation of phonetic feature 
or phonetic features is not the knowledge of the miraculous recipe, but it is the 
knowledge of phonetics, pathophonetics, physiology and receptive and produc-
tive mechanisms which condition the effective transfer from a scream to a phone 
in a word carrying meaning.  

The difficulties in the application of the method based on summing up the 
skills (block building) during our work on a phone result from the well-known law 
that the articulation of phones means the coordinated functioning of the respira-
tory-phonatory-articulatory system as well as the higher levels of organization of 
the articulatory activity. Improper articulatory habits, the fixed motory-auditory-
articulatory patterns, which are even stereotypes, also make it difficult for patients 
to cope with the task expressed by the speech therapist in the form: Lift the tongue 
to the upper alveolar area, do a little snout and blow or Lift the tongue, make a 
snout and say [sz]. Thus, when we talk about the preparation process or the elici-
tation of the specific phone, we should understand it not only as an exercise of the 
particular constituent elements but also as a certain gradual “sticking the learnt 
phonetic skills” adjusted to the child which implies the modification of certain 
integral parts. It means that building blocks should be based on the gradual join-
ing/adding of the features, thus modifying the integral part - modification of the 
architectural structure. 

The modification of the architectural structure, that is, the manipulation of 
the existing functional integrities in the orofacial space is a different way of teach-
ing phones or phone elicitation than building blocks. The former takes advantage 
of the child’s strengths and gives some support to the patient. Its example may be 
the phone [t] while eliciting another phone. Thanks to the extraordinary properties 
of this sound, I called it a queen of consonants, which implies that its features are, 
in a sense, typical of the Polish phonetic system of proper consonants and they 
open the way – through the different transformations – to the other consonants 
(Pluta-Wojciechowska, 2006: 145).  This short reconnaissance of the strategies of 
phone elicitation does not deplete the range of problems but it aims at signaling 
certain issues. 
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THE CONCLUSION

The superior objective of this article was to present the reflections connected 
with the elicitation of phones. The author’s vision of the diagnosis and therapy 
of disorders in phone realization derive from her work with children who suffer 
from the anatomical-functional disorders within orofacial space. The author also 
uses this experience in the therapy of the speech disorders whose causes are dif-
ferent than the circumferential ones. This is supported by the fact that all children 
learn the same sounds and these sounds have the same phonetic features. The 
children, however, have different instruments, their different mobility, different 
receptive properties and brain functioning. That is why, in the case of every child 
the method of phone elicitation should be adopted to his or her present abilities 
which will facilitate their comparison with the threshold conditions necessary to 
elicit the given phone.  

My afterthoughts are strictly connected with the experience which showed 
me that a phone is a group of phonetic features which should be not only presented 
to the child but also the children should be taught how to realize them or even 
should be helped in discovering them. The beginning of auto-imitating cooing is 
some activity, some movement in the orofacial space and discovery of the sound 
effect – it leads the child to the sound repetition on the basis of the circular reac-
tion.  Thus, sound production during cooing has some auditory-motor dimension. 
The natural path of phonetic development is a source of searching for directions 
of treatment in phone elicitation in all children who need such help.   

In the face of the difficulties of my young and older patients which were 
connected with a short concentration span, difficulties with imitation, the disor-
ders of muscle tension, bad habits, faulty positions, wrong configuration of vocal 
organs during eating, breathing, articulating, the inability to perform the simple 
activities (blowing, directing the air towards the front side of the tongue, snort-
ing, etc.), I learnt modesty and I learnt to create some extraordinary methods of 
sound elicitation by transforming different orofacial activities. For many children 
I had to devise innovative and special methods. However, each day  shows me 
that we have to deal with each child as a separate case and his difficulties should 
be treated individually, which means a constant searching process and devising 
unusual means of work designed ONLy FOR THAT CHILD. Hence, I have no 
conviction that I know any universal methods of phone elicitation, as there are no 
two identical children.   

Danuta Pluta-Wojciechowska
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SUMMARy

The article deals with the issue of voicing implementation in the speech of normally hearin-
gand hearing impaired individuals from the perspective of speech-language pathology, phonetics 
and phonology. The research is based on data acquired in an experiment employing acoustic pho-
netic methodology in the form of voice onset time (VOT) measurements in plosives as well as audi-
tory analysis and transcription of the recorded material performed by specialists.

The paper presents a novel typology of voicing disorders and a comparative analysis of objec-
tive acoustic measurements and subjective auditory impressions. The final part of the article is de-
voted to a discussion on a selection of voicing disorder-related claims available in relevant literature 
and a new interpretation of the matter.

Key words: voicing disorders, children with and without hearing impairment, Voice Onset 
Time (VOT), phonetic transcription.

1. INTRODUCTION

The effect of voicing should be viewed as resulting from an array of com-
plex aerodynamic and myoelastic mechanisms that are controlled by the central 
nervous system and managed by the motor cortex, together with an interaction of 
the sensory and auditory feedback mechanism. The action of the larynx needs to 
be coordinated with specific movements of supralaryngeal speech organs. From 
the physiological perspective, voiced elements of speech are characterised by 
concomitant closings and openings of the glottis repeated at short time intervals. 
These vibrations are a consequence of two opposing forces: rising subglottal pres-
sure induces the separation of the vocal folds, whereas the contraction of larynge-
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al muscles prevents the contained air from escaping. As a result of the differences 
in pressures, the induction of vocal fold vibrations facilitates gradual escape of the 
compressed subglottal air. The laryngeal tone is created by the alternating phases 
of rarefying and compressing the air that travels between the vocal folds.1 

Aerodynamic variables are closely related to the sets of articulatory move-
ments within the larynx and resonating cavities. Experimental studies of laryngeal 
activity (Sawashima, Hirose 1983; Hirose 1997) distinguished four basic types of 
movements, two of which are particularly relevant in the process of speech sound 
production:

1)  adduction/abduction of the vocal folds – regulating the degree of opening 
between the folds depending on sound characteristics and phonation type 
(voiced, voiceless, whispered and their combinations),2 

2)  stiffening/slackening of the vocal folds – regulating the length, surface 
area and tension of the folds, depending on the changes of the fundamen-
tal frequency (F0).

3 

Additional types of movements are:
3) raising/lowering – due to these the larynx moves up and down, 
4)  adduction of the upper part of the larynx – crucial in the production of the 

glottal stop. 

The effect of voicing does not result solely from laryngeal activity. Differ-
ences between voiced and voiceless sounds are also created in the supralaryngeal 
area, which is best exemplified by the phonetic dichotomies of tense/fortis (voice-
less) and lax/lenis (voiced) sounds that relate to the force of articulation. Thus, in 
the case of voiceless consonants, one can observe a more intensive and extensive 
articulatory contact than in the case on voiced consonants (see T. Benni 1931), a 
stronger closure between the velum and the back wall of the pharynx as well as a 
greater elevation of the epiglottis, the hyoid bone and the larynx (cf. H. Koneczna, 
W. zawadowski 1951). Voicelessness is also related to longer articulatory dura-
tion (cf. Trochymiuk 2008). 

1 The laryngeal tone is a complex quasi-periodic sound created by regular vocal fold vibrations.
2 The division of phonation types into voicing, voicelessness, whisper and their combinations 

(falsetto, creak, modal voice, breath, nil phonation) is assumed here after Laver (1994, s. 199).
3 The fundamental frequency (also called ‘F0’ or ‘the fundamental’) is the lowest component 

frequency of the source sound generated in the larynx (the so-called laryngeal tone) that reflects the 
frequency of vocal fold vibrations (number of cycles per second). Changes in the fundamental fre-
quency are related to changes of intonation contours in speech (see Jassem 1973). The fundamental 
frequency in a natural conversation ranges from 50 to 250 Hz in male voices and from 120 to 480Hz 
in female voices (Laver 1994).
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2. ± VOICE CONTRAST IN THE STUDIES 
OF CHILDREN’S SPEECH

The voicing contrast is also subject to linguistic description in the area of 
speech pathology, and its disorders are termed voiceless speech (Kania 1982, 
Sołtys-Chmielowicz 2008) or voiceless pronunciation (Kaczmarek 1988). Chil-
dren with this impediment produce voiced fricatives, affricates and plosives as 
their voiceless counterparts. The phonetic system typical for voicing disorders 
comprises, on one hand, sounds that are non-contrastive regarding the feature 
of voicing (vowels, approximants, nasals, laterals and rhotics)4 and articulat-
ed with active laryngeal participation, whereas, on the other hand, obstruents  
(i.e. plosives, affricates and fricatives) are realized voicelessly. In this way the 
feature of voicing appears to be related to yet another important phonetic distinc-
tion – the manner of articulation. The first, and the most extensive, account of this 
phenomenon is presened by J. T. Kania (1975, 1982). The author classifies voice-
less speech as one of the types of dyslalia5 due to the fact that this disorder affects 
the most frequent phonological distinction in Polish. Kania assumes, after Sieber, 
that the Polish sound system consists of 42 phonemes. Such an approach pre-
dicts that the voicing contrast in Polish appears in 13 pairs of distinctive plosives,  
affricates and fricatives. 

J.T. Kania distinguishes two types of voiceless speech: complete voice-
lessness, in which the disorder affects the voicing of all obstruents; and partial 
voicelessness whereby only some pairs become affected. Most frequently attested 
changes involve substituting voiced consonants with their voiceless counterparts; 
however, Kania also points to the distortion of sounds resulting in the production 
of partially voiced consonants with a voiced initial part and a voiceless offset (or 
the opposite). Such partially voiced consonants were observed by Kania as tran-
sitory realizations appearing in the course of speech therapy. The author did not 
encounter cases with the voiced-voiceless distinction realized through the fortis-
lenis contrast. It should be borne in mind, however, that Kania’s observations 
were made exclusively on the basis of auditory judgements. Regarding the causes 

4 The classification of vowels and consonants, their names and international phonetic symbols 
are adopted here after IPA (1999) and its version for Polish (Jassem 2003). A comprehensive de-
scription of articulatory gestures and their basic as well as extended IPA symbols may be found in 
an article by A. Trochymiuk and R. Święciński (2004).

5 The term dyslalia is usually understood as relating to all speech impediments, within which 
particular subcategories are distinguished, e.g. voiceless speech.  J.T. Kania (1982) classifies dis-
orders relating to the size of  the inventory of sounds as paradigmatic and distinguishes their three 
subtypes: substitution, distortion and elision. I. Styczek (1979) claims that dyslalia is a descendant 
form of alalia – a speech disorder resulting from delayed speech acquisition. In the logopaedic 
classification of speech disorders (grabias 2001), dyslalia is also regarded as a descendant form of 
alalia, alghough Grabias views the lack and disorder of competence as phonological only.
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of voiceless speech, Kania enumerates: physical hearing impairment (deafness), 
phonemic hearing disorders, problems with the coordination of vocal fold activity 
and the articulating organs as well as disorders with kinaesthetics. Both M. Demel 
(1959) and J.T. Kania (1982) notice that the disorder under discussion affects 
boys and girls with the same gravity. Moreover, J.T. Kania, and later A. Sołtys-
Chmielowicz (1989), notice that voiceless speech is almost always accompanied 
by difficulties in reading and writing, including spelling mistakes, hypercorrect-
ness, substituting voiced and voiceless sounds, voicing neutralizations and dis-
similations.

Statistical studies carried out by M. Demel in 1959 showed that voiceless 
speech occurs in 1% of the population above the 6th year of age (it was attested 
in 26 children out of the sample of 2488 first and second grade primary school 
pupils). The study was based on auditory analysis of speech.

The issue of the realization of voicing in children has also been discussed by 
Łobacz (1996) in a monograph on the development of phonological competence 
in pre-school children. Due to the high frequency of occurrence of this phenom-
enon in 3-year-olds, Łobacz views it as a developmental matter and, on the basis 
of spectrographic analysis, distinguishes four realization types of voiced plosives 
in syllable onsets:

1) normative realization – the segment is voiced for at least 50ms,
2) voiceless realization – the spectrographic image shows only plosion and 

aspiration,
3) partially voiced realization – the final portion of the closure (at least 

30ms) is voiced,
4) partially voiceless realization – the initial part of the closure is voiced 

after which there is a voiceless interval of at least 30ms before the burst and aspi-
ration (Łobacz 1996, s. 181).

Table 1 presents the frequency of occurrence of the four realization types 
in various age groups, confirming the claim of the developmental nature of the 
phenomenon.

Tabela 1. The percentage of four realization types of voicing in word-initial plosives by pre-
school children (Łobacz 1996, p. 181).

realization type 4-year-olds 5-year-olds 6-year-olds 7-year-olds

1) normative 46,3 64,8 73,8 80,6

2) voiceless 43,3 30,7 9,8 13,9

3) partially voiced 6,0 2,3 16,4 2,8

4) partially voiceless 4,5 2,3 – 2,8
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In her work on the characteristics of pre-school children’s pronunciation,  
A. Sołtys-Chmielowicz (1998) diagnosed voiceless speech in approximately 2% 
of the population – in 20 out of 1063 assessed children (see Table 2).

Tabela 2. The percentage of voiceless realizations of voiced consonants in pre-school children 
(Sołtys-Chmielowicz 1998, p. 136).

realization type 3-4-year-olds 4-5-year-olds 5-6-year-olds above 6-year-olds

2) voiceless 1,8 3,8 1,9 0,4

There are evident discrepancies between the numerical data for voiceless 
speech obtained by the two authors. The differencies may only be explained by 
the fact that they employed different research tools and methodology. A. Sołtys-
Chmielowicz interprets voiceless speech, similarly to J.T. Kania, in terms of a 
binary opposition whereby voiced obstruents are substituted by their voiceless 
counterparts, which she describes as complete consonantal devoicing. Auditory 
impressions were the basis for the analysis. P. Łobacz, on the other hand, used 
acoustic and auditory methods of analysis, which strengthened the objectivity of 
her study and allowed for a greater specificity in her description.  

3. CHARACTERISTICS OF THE PARTICIPANTS 
AND RESEARCH TOOLS

The study involved 20 children aged between 8 and 12 with a diagnosed bi-
lateral hearing impairment of the severe (2 children) and profound (18 children) 
degree. The participants had been educated and raised with the use of the cued 
speech method. It was imperative that the participants should have been using 
cued speech for at least three years as it is assumed that this period of time is suf-
ficient for the acquisition of a language’s phonology (cf. Krakowiak 1995). All of 
the children were equipped with two independent hearing aids. Children with ad-
ditional ailments, speech motor control disorders or physically anomalous speech 
organs were not included in the study.

For comparative purposes, a control group of children was selected (5 girls 
and 5 boys) aged between 8 and 12 years (two children per age group). Logopae-
dic examination revealed in neither of them any abnormalities in speech, physical 
and phonemic hearing, anatomy or functioning of the vocal tract.

The language material for acoustic analysis was based on two specially-made 
word lists (Trochymiuk 2008) and an articulatory test by M. Golanowska (1999). 

Voicing Contrast Disorders. Acoustic and Auditory Analysis
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Thus prepared lexical sets comprised 198 isolated lexical items to be produced by 
each of the participants.

The realizations were recorded digitally, transferred to a computer hard drive 
in the form of .wav files and analysed with the use of dedicated software.

4. METHODOLOgy

Voice onset time (VOT)
Acoustic studies of speech are based on the visualization of sounds and their 

specific properties. Contemporarily, such research involves most frequently wave-
form, spectrogram and spectrum analysis. 

Trochymiuk (2008) carried out a study of voicing with the use of waveform 
analysis, which is one of the most precise methods of establishing a sound’s length 
or its components. It allows for a precise placement of boundaries between two 
elements of a sound wave (segmentation) and for determining the type of the 
examined wave since the shape of the waveform provides information on the pe-
riodicity and complexity of the sound. Presence or lack of waveform periodicity 
(or, to be more specific, quasi-periodicity that is characteristic of voiced speech) 
facilitates distinguishing voiced and voiceless segments; various shapes of the 
waveform enable one, for instance, to establish boundaries between consecutive 
voiced segments. In the present study, the analysis of the waveform was the main 
method. Additionally, in order to identify a given segment with greater accuracy, 
spectrographic and pitch contour analaysis were employed. 

The analysis of voicing in plosives was carried out in the form of temporal 
measurements of the durational distance between the onset of voicing in relation 
to the moment of consonantal release, i.e. voice onset time (VOT).6

 Regarding various definitions (cf. Lisker, Abramson 1964; Lisker, Abramson, 
1970; Cooper 1974; Klatt 1975; Kent, Read 1992; Pickett 1999; Ladefoged, 2001; 
Roach 2002), it is assumed that VOT is the temporal distance in which voicing (vo-
cal fold vibrations) appears relative to the release of the oral closure, i.e. the plosive 
burst. The degree of voicing in a plosive may be thus described as the duration of 
periodicity that may precede or follow the consonantal release. 

If quasi-periodic vibrations, characteristic of the action of the vocal folds, pre-
cede the burst, VOT has negative numerical values (voicing lead); if the periodicity 
appears after the release, VOT’s values are positive (voicing lag). When the onset of 
vocal fold vibrations coincides with the release, the VOT equals zero. 

6 For more information on VOT see Trochymiuk (2007, 2008).
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Transcription
The transcription is defined as a record of an utterance with the use of special 

symbols in order to identify specific features of pronunciation. Hence, it may be 
asserted that transcribing is a process of transforming an acoustic-auditory signal 
into a graphic form (Ball et al. 1996). Basically, two transcription types are distin-
guished: phonemic and phonetic (Ball, Rahilly 1999; Ball et al. 1996). The former 
is used when the transcriber classifies sounds as realization of particular pho-
nemes, making reference to major phonological categories so as to establish the 
sound inventory of the speaker. Only basic transcription symbols are used since 
diacritics are excluded from this type of notation. Phonetic transcription, on the 
other hand, allows for recording sounds graphically with the use of any available 
symbols. Narrow phonetic transcription is the most detailed type of transcription 
which includes all details of articulatory quality and quantity of sounds, while 
broad phonetic transcription limits the amount of phonetic information to the min-
imum or focuses on a particular aspect of description (Roach 2002).

In the present study, phonemic transcription was created with the use of the 
symbols of IPA. It was performed by two trained phoneticians with the final level 
of concordance of 83.3%7. In the description of spectrograms, however, phonetic 
transcription was employed with the use of the IPA and ExtIPA symbols.   

      
5. ACOUSTIC ANALySIS RESULTS

In the present study, the examination of the voicing contrast concerned mea-
surements of VOT in word-initial plosives. The reference point for the measure-
ment was the time of the release of the consonants, which was arbitrarily given the 
time value of 0ms (cf. Fig. 1).

Fig. 1. VOT measurement diagram.

7 In studies on the transcription of disordered speech (cf. Ball et al. 1996) it is emphasized that 
high unanimity of phonetic transcripts is very rare even in the case of highly qualified transcribers. 
L. Shriberg and G. Lof (1991), in an article on the transcription of disordered speech in children, 
show that the level of concordance between particular transcribers ranged from 28% to 58%.  
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In total, 210 measurements were obtained for [p], [t], [k] in the experimental 
group, and 140 in the control group.

Mean VOT for [p], [t] and [k] in hearing-impaired children was positive, 
with the lowest nominal value for [t], highest for [k] and intermediate for [p]. The 
attested high level of variability and differences between the lowest and highest 
VOT values for [p] and [t] indicate that there is significant lack of stability in their 
articulation as well as considerable difference in relation to the control group. The 
consonant [k] was pronounced with greatest accuracy as the VOT values were 
always positive in the experimental group. The presence of negative VOT values 
in the case of anterior plosives [p] and [t], as well as their absence in the measure-
ments of [k], confirms the observation of voiceless speech therapy that it is easier 
to voice consonants that are further away from the larynx.

The results obtained from the control group reflect the universal tendencies 
related to VOT found in various languages:

– VOT value rises relative to the degree of backness of the supralaryngeal 
place of consonantal articulation and assumes the lowest value (22ms) for labials, 
intermediate one for post-dentals (29ms) and the greatest one for velars (54ms);

– the greater the degree of inter-articulator contact, the greater the VOT 
value;

– the faster the articulatory movement, the shorter the VOT value.
Figure 2 below illustrates mean VOT values for voiceless plosives as realized 

by children in both examined groups. For comparison, data from adult speakers of 
Polish are also included (after Keating et al. 1981).

Fig 2. Mean VOT values [ms] in intended voiceless plosives [p], [t], [k] realized by the exam-
ined children in the experimental group (deaf children) and the control group (hearing children), in 
comparison with the results for adults (after Keating et al. 1981, p. 1262).
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The mean VOT values for [p], [t] and [k] realized by hearing children and 
adults display a high degree of similarity. It allows for an assumption that the 
normative process of the acquisition of articulatorily voiceless consonants is com-
plete by the age of 8, which cannot be asserted with reference to children with 
hearing impairment aged 8-12. 

The VOT measurement values for intended voiceless plosives were also as-
sessed in relation to the number of positive and negative results in both groups of 
children (cf. Table 3). 

Tabela 3. The number and percentage of positive and negative VOT values (in ms) of intended 
voiceless consonants [p], [t] and [k] pronounced by hearing-impaired children from the experimen-
tal group [E] and normally hearing children from the control group [C].

C
O

N
SO

N
A

N
T VOT

NumBEr OF 
POSITIVE VALuES

NumBEr OF 
NEGATIVE VALuES

PErCENTAGE OF 
POSITIVE VALuES

PErCENTAGE OF 
NEGATIVE VALuES

E C E C E C E C

p 77 50 11 0 87,5 100,0 12,5 0,0

t 64 40 6 0 91,4 100,0 8,6 0,0

k 49 50 0 0 100,0 100,0 0,0 0,0

In the experimental group of hearing-impaired children, negative VOT values 
were attested in the measurements of anterior plosives [p] and [t]. Of all realiza-
tions of [p], 12.5% displayed negative VOT and in the case of post-dental [t] the 
percentage was 8.6%. Only positive VOT results were attested in the pronuncia-
tion of tokens containing the velar plosive [k]. The normally hearing children con-
stituting the control group pronounced all their intended voiceless plosives with 
positive VOT values.

In what follows, there is an analysis of the results of the data obtained for 
intended voiced plosives [b], [d] and [g]. 

In total, 224 recorded audio tokens were subjected to analysis in the group of 
hearing-impaired children and 146 in the control group. Mean VOT for [b] and [g] 
in the experimental group displays short positive values of high variability, which 
indicates that there is considerable dispersion of the data around the mean and 
that particular realizations are highly idiosyncratic. The normally hearing children 
in the control group articulated the intended voiced plosives with a long negative 
VOT; longest for [d], intermediate for [b] and shortest for [g]. It may be argued 
that the negative VOT values become greater together with the increase of the dis-
tance between the place of articulation and the larynx. Minimum and maximum 
values range from positive to negative ones in both groups of children.
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Figure 3 illustrates the means of VOT measurements obtained for intended 
voiced plosives in both examined groups. For comparison, similar data for adults 
are also shown (Keating et al. 1981).

Fig. 3. Mean VOT values [ms] in intended voiced plosives [b], [d] and [g] realized by the ex-
amined children in the experimental group (deaf children) and the control group (hearing children), 
in comparison with the results for adults (after Keating et al. 1981, p. 1262).

The results of normally hearing children approximate closely those of adults, 
particularly in the case of the consonant [b]. One could argue that the results show 
stability in the realization of the feature of voicing. Mean VOT values for [b], [d] 
and [g] in the group of hearing-impaired children, however, depart significantly 
from the normative realizations of hearing children and adults, which shows that 
the feature under investigation is still in the process of articulatory development. 

The VOT measurement values for the consonants [b], [d] and [g]  were also 
analyzed in relation to the number of positive and negative results in both groups 
of children (cf. Table 4). 

Positive VOT results appear in the articulation of intended voiced plosives 
[b], [d] and [g] in both groups of children. Nevertheless it should be noted that 
this type of pronunciation is dominant in the case of hearing-impaired children, 
whereas it appears only occasionally in the speech of normally hearing children. 
This kind of articulation occurred most frequently in the pronunciation of the 
velar plosive [g]; 86% of its realizations in the experimental group had positive 
VOT and 8.3% in the control group. Such pronunciations of [d] in the experimen-
tal group totalled 79.9% of all the tokens containing the consonant and 2% in the 
control group. As for the bilabial plosive [b], positive VOT realizations occurred 
in 77.3% of the recorded tokens in the experimental group and 4.2% in the control 

-120

-100
-80

-60
-40

-20
0

20

V
O

T 
[m

s]

DZIECI NIES£YSZ¥ CE DZIECI S£YSZ¥ CE DOROŒLIDEAF CHILDREN HEARINg CHILDREN ADULTS

Anita Lorenc



79

group. Thus it may be generalized that the more distant the place of articulation of 
intended voiced plosives from the larynx, the less frequently there occurs positive 
VOT.

Thus observed great variability in the realization of plosive voicing as pro-
nounced by the two groups of children may be classified in the following manner:

1. Full voicing – vocal fold vibrations considerably precede the consonantal 
release and the voiced segment is at least 50ms long and characterized by an ex-
tensive negative VOT; auditorily, the consonant is perceived as voiced. 

2. Partial voicing – vocal fold vibrations slightly precede the consonantal 
release and the voiced segment is not longer than 50ms and is characterized by 
a short negative VOT; auditorily, the consonant is perceived as either voiced or 
voiceless.

3. Partial voicelessness with short affrication8 – vocal fold vibrations appear 
in the initial  phase of the closure, after which there is a segment of silence before 
the consonantal release that is followed by a short period of affrication; auditorily, 
the consonant is perceived as either voiced or voiceless.

4. Partial voicelessness with long affrication – vocal folds vibrate in the ini-
tial  phase of the closure, after which there is a segment of silence before the 
consonantal release that is followed by a long period of affrication; auditorily, the 
consonant is perceived as voiceless.

5. Voicelessness – the entire duration of the closure is voiceless and quasi-
periodic vibrations appear shortly after the release resulting in positive VOT; au-
ditorily, the consonant is perceived as voiceless.

8 Affrication is a period of fricative noise that may occur after the burst of both voiced and 
voiceless plosives. Aspiration, in turn, is a segment that appears immediately after voiceless plosives 
and bears the acoustic characteristics of a voiceless vowel (Jassem 1973). 

Table 4. The number and percentage of positive and negative VOT values (in ms) of intended 
voiced consonants [b], [d] and [g] as pronounced by hearing-impaired children from the experimen-
tal group [E] and normally hearing children from the control group [C].

C
O

N
SO

N
A

N
T VOT 

NumBEr OF 
POSITIVE VALuES

NumBEr OF 
NEGATIVE VALuES

PErCENTAGE OF 
POSITIVE VALuES

PErCENTAGE OF 
NEGATIVE VALuES

E C E C E C E C

b 68 2 20 46 77,3 4,2 22,7 95,8

d 63 1 16 49 79,7 2,0 20,3 98,0

g 49 4 8 44 86,0 8,3 14,0 91,7
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6. Voicelessness with short affrication - the entire duration of the closure is 
voiceless and quasi-periodic vibrations appear after the release and a short period 
of affrication, resulting in positive VOT; auditorily, the consonant is perceived as 
voiceless.

7. Voicelessness with long affrication - the entire duration of the closure is 
voiceless and quasi-periodic vibrations appear after the release and a long period 
of affrication, resulting in positive VOT; auditorily, the consonant is perceived as 
voiceless.

6. RESULTS OF AUDITORy ANALySIS

The lists presented below aim at showing the scale and characteristics of con-
sonantal voicing and devoicing as judged by expert transcribers. First, we provide 
the symbol of the intended consonant that was subjected to one of these processes, 
followed by the percentage of their occurrence in relation to all realizations of the 
sound. Then the substitutes are listed in the descending order of appearance. 

Consonantal devoicing
− [ʣ] 73%: [t] 35%, [s] 14%, [ʦ] 7%, [p] 5%, [x] 3%, [k], [ʨ], [ʃ], [ɕ] 2% 

each, [ʧ] 1%;
− [v] 70,6%: [f] 57,5%, [t] 6,6%, [p] 5,6%, [k] 0,9%;
− [d] 66,6%: [t] 66,6%;
− [b] 56,5%: [p] 52,7%, [t] 1,6%, [c] 1,1%, [f] 1,1%;
− [vʲ] 55,6%: [f], [fʲ] 16,7% each, [p], [t] 11,1% each;
− [g] 55%: [k] 40%, [x] 7,8%, [t] 5,7%, [p], [pʲ] 0,7% each;
− [ɟ] 52,3%: [k] 22,2%, [x] 12,7%, [t], [c] 6,3% each, [ɕ] 3,2%, [p] 1,6%;
− [ʒ] 50,8%: [ʃ] 21,9%, [t] 10,5%, [p], [ʧ] 3,5% each, [k], [s] 2,6% each, 

[ʦ], [ɕ], [x] 1,7% each, [ʨ] 0,9%;
− [ʥ] 48,5%: [t] 23,2%, [ʨ] 7,2%, [ʦ] 5,8%, [ʧ] 5,1%, [s], [ɕ] 2,9% each, 

[k], [c] 1,4% each;
− [bʲ] 47,8%: [pʲ] 22,5%, [p] 18,3%, [f] 4,2%, [k] 2,8%;
− [z] 46,7%: [t] 16%, [s] 11,8%, [ʦ] 4,2%, [ʧ], [x] 2,8% each, [p], [k], [c], 

[ʨ], [ʃ], [ɕ]  1,4% each, [f] 0,7%;
− [ʤ] 44,3%: [t] 22,2%, [ɕ] 11,1%, [ʨ], [s] 5,5% each;
− [ʑ] 28,8%: [ʨ] 9,6%, [ɕ] 5,8%, [x] 4,8%, [t] 2,9%, [pʲ], [ʧ], [ʃ] 1,9% each;
− [mʲ] 27%: [p] 16,2%, [pʲ] 10,8%;
− [ɲ] 17,2%: [t] 13,8%, [ɕ] 3,4%;
− [n] 15,4%: [t] 13,1%, [ɕ] 1,5%, [ʦ] 0,8%; 
− [j] 6,9%: [t] 6,9%;
− [l] 6,1%: [k] 3,7%, [t], [x] 1,2% each; 
− [m] 2,8%: [p] 2,8%; 
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− [r] 2%: [t] 1%, [p], [k] 0,5% each;
− [w] 0%.

Consonantal voicing
− [ɕ] 48,3%: [j] 10%, [ʑ] 8,6%, [ʥ] 7,1%, [d], [n] 5,7% each, [b], [z], [ɲ], 

[l] 2,8% each;
− [fʲ] 39,1[b] 11,1%, [v], [vʲ], [z], [mʲ], [n]  5,6 each;
− [ʧ] 39,2 [n] 5,6% [d], [g], [ɟ], [ʤ], [ʥ], [v], [z], [ʒ], [ʑ], [l], [r], [w] 2,8 

each;
− [ʃ] 32,4%: [l] 9,8%, [d], [ʒ], [ʑ] 3,9% each, [n] 2,9%, [g], [ʤ], [ʥ], [w] 

2% each;
− [c] 30,9%: [l] 10,3%, [ʑ], [n] 6,9% each, [ɟ], [ʤ] 3,4% each;
− [ʨ] 26,1%: [l] 8,9%, [ʥ], [j] 4,5% each, [ɟ], [z], [ʑ], [n], [ɲ] 1,5% each, 

[v] 0,7%;
− [ʦ] 25,4%: [l] 7,1%, [j] 6,1%, [d], [z] 4,1% each, [m], [w] 2% each;
− [pʲ] 23,7%: [b] 8,3%, [ɲ]  5,6%, [n] 4,2%, [bʲ], [d] 2,8% each;
− [p] 20,6%: [b] 19,9%, [v] 0,7%;
− [s] 18,2%: [l] 8,6%, [n] 5,4%, [m], [r] 2,1% each; 
− [t] 15,1%: [d] 10,6%, [n] 2,8%, [ʥ] 1,4%, [b] 0,3%;
− [f] 11,8%: [d] 4,9%, [b] 2,9%, [v], [m] 2% each; 
− [k] 8,9%: [j] 4,4%, [l] 3%, [b] 1,5%;
− [x] 6,2%: [ɲ] 6,2%.

There occurred more instances of consonantal devoicing than voicing, which 
is in line with the general developmental norm. In the majority of monographs 
on the acquisition of speech in children it is emphasized that voiceless segments 
are acquired before voiced ones in opposing pairs of obstruents. Undoubtedly, 
both processes in the speech of hearing-impaired children appear with greater 
intensity and different proportions. It should be noted that in the lists above there 
appears the consonant [t] (presented in bold font) as a substitute for nearly all 
devoiced consonants. This fact can be explained in a number of ways. First of all, 
[t] is a primary consonant that is mastered very early in the process of normative 
speech acquisition. Developmentally, it functions for a long time as a substitute 
of consonants that are more demanding articulatorily, including velars, affricates 
and fricatives (cf. Smoczyński 1955; Styczek 1979; Sołtys-Chmielowicz 1998; 
Łobacz 1996, 2005). In extreme cases of speech delay in children, it is claimed 
that primary sounds [t] and [a] constitute 50% of segments used in utterances (cf. 
Kania 1982, p. 145). The abovementioned findings explain the high occurrence 
of [t] as a substitute in the speech of hearing-impaired children. Additionally, the 
articulation of [t] is subject to visual and sensorimotor control, which is highly 
relevant in the study of the experimental group. Thus, the more difficult and insuf-
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ficiently acquired articulations tend to be realized as [t]. This type of substitution, 
however, has not been observed in the case of labials (with the exception of [f]) 
and velars, which shows the speakers’ profound awareness of the setting of the 
active articulator.

Considerably fewer instances of devoicing appear in the case of sonorants. 
The process is most frequent in the articulation of consonants that are character-
ized by a low score of correct realizations, i.e. affricates and some fricatives.

Table 5 contains numerical results of auditory judgments of intended plosives 
in relation to their voicing, juxtaposed against the results of acoustic VOT analy-
sis.

Tabela 5. Auditory and acoustic results for intended plosives pronounced by hearing-impaired 
children.

PErCEIVED CONSONANT VOT

VOICED VOICELESS NEGATIVE POSITIVE

IN
T

E
N

D
E

D
 

C
O

N
SO

N
A

N
T

p [b] 21,8% [p] 78,2% 12,5% 87,5%

t [d] 11,8% [t] 88,2% 8,6% 91,4%

k [g] 12,6% [k] 87,4% 0% 100%

b [b] 43,6% [p] 56,4% 29,4% 70,6%

d [d] 26,5% [t] 73,5% 21,6% 78,4%

g [g] 28,2% [k] 71,8% 26,1% 73,9%

The divergent methods of analysis, i.e. the subjective auditory judgements of 
experts and the objective acoustic analysis, produced a high level of convergence 
in the assessment of consonants [g] and [t] (the differences range from 2.1% to 
3.2%). In the examination of the remaining consonants, the differences between 
auditory and acoustic analysis results were much more considerable and varied 
from 4.9% to 14.2%. 

Needless to say, the objective acoustic assessment illustrates the real scale of 
voicing disorders. It also shows the degree of inadequacy of traditional diagnostic 
auditory methods in creating unambiguous statements related to the normative-
ness of pronunciation.

7. DISCUSSION

The results of the carried out phonetic research oblige one to engage in a 
discussion about the previous findings related to the issue of voicing disorders 
as presented in Polish speech therapy literature. Regarding the realization of the 
voicing contrast by the examined groups of children, the study undermines the 
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claims that the so-called voiceless speech in the case of plosives is a homogenous 
phenomenon based on a binary opposition in which voiced consonants are substi-
tuted by their voiceless counterparts (cf. Kania 1982, Sołtys-Chmielowicz 2008). 
The herein proposed classification of the manners of realization of voicing in dis-
ordered speech shows their diversity and highly idiosyncratic character. Mean 
VOT values of intended voiced and voiceless plosives pronounced by hearing-
impaired children are positive, which indicates disorders in the realization of con-
trast within the examined domain. The lack of voicing of [k], which was always 
articulated with positive VOT by hearing-impaired children, lower frequency of 
consonantal voicing in the context of the following high back vowel [u] (the study 
also involved an analysis of the influence of the  following vocalic element on the 
length of VOT, cf. Trochymiuk 2008), and the greater incidence of occurrence of 
consonantal devoicing in the case of anterior sounds allows one to stipulate the 
following order of voiced plosives for articulatory training: [b bj d ɟ g]9.

The more distant the place of articulation from the larynx, the easier it is to 
apply voicing to a consonant. The optimal vocalic context for practising the ar-
ticulation of voiced consonants constitute front vowels and the vowel [a] as the 
examined children achieved negative VOT values in the vicinity of these sounds 
(least often next to the vowel [u]). Therefore the condition of greater displacement 
from the larynx during the induction of voiced consonants should also hold for the 
neighbouring vocalic context.

Needles to say, voicing disorders in hearing-impaired children are caused by 
the lack of full auditory control and problems with phonation. The frequent oc-
currence of the phenomenon may also be explained in terms of the tendency to 
favour sensimotor feedback by people with hearing deficiencies – voiceless con-
sonants are articulatorily strongest and thus produce more intensive kinaesthetic 
sensations than their voiced equivalents. The dominance of devoicing processes 
in the speech of hard-of-hearing children can also be explained by the tendency 
to minimize articulatory effort. The presence of reinforced affrication and long 
delays in the onset of phonation after consonantal release point to deficiencies in 
airflow control.

Designing therapeutic syllabi for children with hearing impairments, one 
should place particular emphasis on the practice of breathing, phonation and kin-
aesthesia. Listening exercises are also crucial for hard-of-hearing children. In 
the case of voicing disorders, they should involve perception, differentiation and 
identification of low frequency sounds up to 1000Hz. They should be initiated 

9 J.T. Kania (1982) suggests an order for voiced consonant practice along the following lines: 
open consonants (fricatives) before more constricted ones (plosives) and more distant from the lar-
ynx (labio-dentals) before those closer to it (velars). It is worth noticing that the author presents an 
inadequate order of sounds to be induced, since this account predicts that palatal  [c] and [ɟ] should 
be trained before velar [k] and [g] (cf. Kania 1982, p. 296).
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by practise on the basis of non-linguistic material (sounds produced by musical 
instruments, e.g. drums, by machines, e.g. vacuum cleaner, or  by nature, e.g. 
mooing of a cow) and with the passage of time they should be supplemented by 
language-oriented materials (discrimination and identification of changing into-
nation, various types of voices, sentences, words, syllables with a high load of 
low-frequency sounds, i.e. the vowels [u] [ɔ] [a], nasal sonorants [m] [n] [ɲ], the 
lateral [l], approximants [w] and [j] as well as the rhotic [r]). The last, and at the 
same time most difficult and demanding, group of exercises concerns distinguish-
ing voiced and voiceless obstruents, beginning (in accordance with the proposed 
order of the induction of voiced sounds) with the most open and proceeding to 
the more constricted sounds (fricatives, affricates, plosives). A similar listening 
training programme should be construed for children whose voicing disorders are 
caused by phonemic hearing deficiencies related to the feature in question.

The last postulate concerns the transcription. International Phonetic Associa-
tion provides a wide array of symbols for transcribing various details related to 
the realization of voicing in disordered speech. Apart from the basic IPA phonetic 
alphabet (IPA 1999), transcribers may resort to extended international phonetic 
alphabet (ExtIPA 2002) devoted specifically to the transcription of disordered 
speech (cf. Table 6). In this way one can easily present various forms of voicing 
realization in a graphic form, including those that are presented in this article.

Tabela 6. ExtIPA diacritics intended for transcribing voicing in disordered speech (after 
http 1). 

The summary presented below compares the main differences in the interpre-
tation of voicing in disordered speech as presented in available literature and the 
author’s own research.

Diacritic Phonetic process Example of usage

̬ pre-voicing ̬z

 ̬ post-voicing z ̬

₍ ₎̥ partial devoicing ₍z₎̥

₍ ̥ initial partial devoicing ₍z̥

̥₎ final partial devoicing z₎̥

₍ ₎̬ partial voicing ₍s₎̬

₍ ̬ initial partial voicing ₍s ̬

̬₎ final partial voicing s₎̥

⁼ unaspirated p⁼

ͪ pre-aspiration ͪp
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Voicing disorders
State of research Own research

voicing disorders viewed as substitutions 
of voiced consonants by their voiceless 
counterparts (Kania 1982, Sołtys-Chmielowicz 
2008)

voicing disorders viewed as a complex 
multistage phenomenon 

the assessment of ±voice based primarily on 
auditory impressions (Kania 1982, Sołtys-
Chmielowicz 2008), rarely on acoustic analysis 
(Łobacz 1996)

the assessment of ±voice based on auditory and 
acoustic criteria 

disregarding acoustic and perceptual sound 
properties in designing therapeutic programmes 
for voicing disorders

designing therapeutic programmes for 
voicing disorders in relation to articulatory, 
acoustic and auditory criteria; inducing 
voiced articulations in children with hearing 
dysfunctions should be preceded by intensive 
listening practice involving reception, 
differentiation and identification of low-
frequency sounds below 1000Hz, based on 
non-linguistic (environmental sounds) and 
language-related material (intonation, voice 
types, low-frequency sounds, the voicing 
contrast in obstruents)

the order of sounds for inducing voiced 
articulations as proposed by J.T. Kania (1982) 
and repeated by subsequent scholars: [v] [vʲ] [z] 
[ʐ] [ʑ] [d͡z] [d͡ʐ] [d͡ʑ] [b] [bʲ] [d] [g] [ɟ]

in line with the observation that voicing is 
most easily induced in sounds whose place of 
articulation is most distant from the larynx, the 
palatal [ɟ] should be taught before the velar [g]

lack of research on the optimal phonetic context 
for inducing voiced sound articulations

the principle of the distance from the larynx 
should be observed not only in the case of the 
target sound, but  also its immediate context, 
with preference for front vowels and [a] 

transcribing with the use of symbols for specific 
voiceless consonants or with a diacritic denoting 
complete devoicing, e.g. [b̹]

transcribing with the use of extIPA symbols, 
which allows to represent various types of 
realizations on the ±voice continuum
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SUMMARy

The article discusses the problems of acquisition of words and their meanings by hearing-
impaired children as compared with the skills of hearing children. The analysis covered the under-
standing of semantically irregular derivatives – the participation of lexical and structural meaning 
in the perception of derivatives. The study is a description of experimental investigations conducted 
in a group of 90 children with the use of a survey questionnaire specially designed for the purpose. 
Conclusions from the investigations pertain to the ways of discovering meanings by children who 
learn language in a natural way and by children with perception limitations, and more precisely, to 
the impact of the word-formation knowledge and of linguistic experiences on the process of devel-
opment of the lexicon. 

Key words: semantically irregular constructions, structural meaning, lexical meaning, deriva-
tive (derived word), hearing-impaired child 

INTRODUCTION 

A large part of the Polish lexicon is made up of morphologically complex 
words (or: derived words, motivated words, morphological forms, derivatives). 
Word-formation is situated on the borderline between lexicology and grammar; 
consequently, the appearance of motivated words or children’s etymologies (in-
dicative of the interest in language) in the speech of a young child is an extremely 
important moment for the development of  his linguistic competence (in the lexi-
cal and grammatical aspects). With language, the child acquires a social group’s 
specific way of perceiving and interpreting the situations and events around him 
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(grabias, 2007). Language is a “specific, socially established conceptual structure 
contained in vocabulary and grammar, which reflects a cognitive interpretation of 
the world made by people who have developed a given language in the histori-
cal process” (Grzegorczykowa, Szymanek, 2001: 469). Lexical and grammatical 
facts and the word-formation processes that are on the borderline between the 
above two types of facts manifest the cognitive and interpretive character of lan-
guage in a special way (Grzegorczykowa, Szymanek, 2001). 

Therefore, it is, in many ways, a special situation of children who cannot 
learn the language in a natural way because of serious perception limitations, for 
example hard-of-hearing children, who are “compelled to build their own semiot-
ic system” and are thus condemned to “[having] an extremely subjective although 
intellectualized manner of interpreting the world” (Grabias, 2007: 358 and 367). 
This process is reflected at the lexical and grammatical levels as well as in the 
word-formation of hearing-impaired children. 

The thesis about the reflection of the structure of thought in the structure of 
an analyzable word goes back to the early 20th century. Jan Rozwadowski (1921) 
was the first to point out a relationship between the two-stage learning of the 
phenomena in the surrounding world (“an insight into the world around us”) and 
the dual structure of the names given them. First, we take the whole object (or  
a set of its features) in a perceptual way, Rozwadowski contended, and classify it 
into a particular conceptual class (in this way new phenomena are assigned to a 
general class of previously known concepts), then we focus only on some part of 
the object that distinguishes it out of the other similar specimens of this class. The 
cognitive process in question is reflected by the two-constituent structure of words 
made up of a distinctive (specifying) constituent, which expresses the perceptu-
ally dominant feature, and an identifying (generalizing) constituent, which applies 
to the well-known concept.  In Rozwadowski’s interpretation, the bi-partite name 
(noun) is thereby a shortened definition condensed into a “conceptual form” be-
cause, like a regular definition, it expresses the generic feature as genus proximum 
and the differentiating feature as differentia specifica. According to Rozwadowski 
the direction of word development in Polish proceeds from loose syntactic phrases 
to compounds and suffixal constructions to words that are uniform roots, because 
names tend towards “complete compactness” or uniformity. 

Rozwadowski’s idea had its continuators. It was developed in structuralism 
by Miloš Dokulil (1979) as a concept of onomasiological categories which are 
the fundamental conceptual structures that form the basis of a name in a language 
(Dokulil 1979: 41). 

The drawing of attention to the logical rather than psychological aspect of 
Rozwadowski’s theory was in turn the essence of the examination of derivational 
phenomena in Witold Doroszewski’s presentation, who maintained that the basic 
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logical pattern within which man interprets the world are the categories of sub-
stance and feature (“something is of some kind”). This pattern underlies the way 
a name and a sentence are formed, hence there are analogies between sentence 
structure and the structure of a motivated word (cited after: Grzegorczykowa, 
1982). Doroszewski explains this phenomenon philosophically: “man presents 
the whole surrounding world in terms of the subject and the predicate which are 
the elementary particles of  consciousness” (cited after: Kawyn-Kurzowa, 1964: 
236). Linguistic facts reflect fragments of external reality and the human attitude 
towards them:  “Word-formation investigates types of associations, i.e. forms in 
which human consciousness reflects relationships between elements of the exter-
nal world and the types of word structures that can be reduced to the same types 
of associations” (Doroszewski, 1963: 71)

The examination of derivational phenomena from a cognitive perspective 
does not challenge any of these views; on the contrary, it utilizes each of them, 
thus creating a new research perspective, which strongly emphasizes the cognitive 
and interpretive character of language, and assigns a special place in it to word-
formation (Grzegorczykowa, Szymanek, 2001).

  
THE PURPOSE OF THE STUDy

The purpose of the article is to analyze and interpret the ways of how seman-
tically irregular derivational constructions are understood by profoundly hearing-
impaired children as compared with analogous abilities in hearing children. Anal-
yses covered the names of personal doers of actions (personal agentive nouns). 

Semantically irregular constructions are those whose meaning does not result 
from the sum of their constituents. Their meaning as that of units of the lexicon 
(real meaning) is richer and comprises more information than it is suggested by 
the word structure (structural meaning). They have a certain “irregular semantic 
surplus” (Puzynina, 1976), e.g. for the meaning of the deverbal form pisarz [writ-
er]: ‘the one who writes’, more significant is the additional information contained 
in the object ‘the one who writes (what?) literary works’, whereas for the meaning 
of the denominal form rybak [fisherman] (‘the one who performs some action as-
sociated with fish’), the crucial information is contained in the predicate, which 
does not have its reference in the structure of the derived form  ‘the one who (does 
what?) catches fish’. “The less the part of real meaning is communicated through 
the form, the more semantically irregular the form is, and its structure is no longer 
important in communicating” (Grzegorczykowa, 1982: 23).

The opposite of derived irregular forms are semantically regular forms, or 
those whose real meaning is fully communicated by the constituents. Their struc-
tural meaning is thereby identical with the real meaning, e.g. lampka is really and 
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structurally ‘a small lamp’, or oskarżyciel [prosecutor, accuser] ‘the one who pros-
ecutes, accuses]’ (Grzegorczykowa, 1982, Grzegorczykowa, Puzynina 1984).1

The fact that there are disproportions between the information communi-
cated by the word structure and its real meaning opens a special investigation 
perspective: it provides an opportunity for observation of the way word-formation 
constructions function in the child’s consciousness (the participation of real and 
structural meanings in perceiving a derivative) and for specification of the impact 
of the meaning communicated by the form on the processes of development and 
extension of the lexicon.

The problem that has not been finally solved even today is the way of how 
the meanings of words with a complex morphological structure are acquired in 
the contexts of the ways of acquisition of unanalyzable (simple) words. There-
fore it is relevant to ask: “To what extent, in the process of acquisition of derived 
words, do children pay attention to formal-semantic relationships between words 
and conclude on these grounds on the meaning of new, unknown words, and to 
what degree do they simply assign the meaning to morphologically analyzable 
words on the same basis as they do so with unanalyzable words?” It should be 
emphasized at this point that understanding the meanings of semantically irregu-
lar forms is associated with identification of relationships that occur between the 
non-derived word and a derivative. The meanings of irregular derivatives reflect 
syntactic relationships of the root word, which has the form of a phrase (so-called 
phrasal base). It is made up of the derived word and its attributes reflected in the 
semantics of the derivative, e.g. pić wódkę > pijak [drink vodka > drinker] , pić 
kawę > kawiarz [drink coffee – coffee lover, coffee drinker] (Kreja, 2000). The 
knowledge of meanings of semantically irregular derived forms thus follows from 
the knowledge of the context of their usage. The lack of knowledge of the con-
texts, and being influenced only by the form of a word (structural meaning) leads 
to false interpretations of their meanings. 

The present article attempts to answer the following questions: 
Do profoundly hearing-impaired children know the semantic elements of 

words, not communicated by the word form? 
Which derivative forms cause the least definitional problems to hard-of-hear-

ing children, and which the most and why?
In what way does the degree of complication of the semantic structure of 

derivatives (in denominal and deverbal constructions) influence the order of their 
acquisition? 

1 For semantically irregular constructions S. Grabias suggests the term “depth of structural 
meaning” understood as a different degree of lexicalization of derivational formations. “The depth 
of structural meaning” applies therefore to the degree of complication of the semantic structure of 
derivatives and the way they function in the linguistic consciousness of language users (unpublished 
information, source: discussions held at seminars in the UMCS Department of Logopedics and Ap-
plied Linguistics).
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Do the child’s actual hearing abilities and the accompanying ability to speak 
influence the process of the acquisition of word meaning? 

Does the way of interpreting the meanings of semantically irregular construc-
tions by hearing-impaired children differ from the way of their interpretation by 
hearing children? 

Does the knowledge of the structural meaning of derivative forms impact the 
process of their acquisition? 

STUDy gROUPS 

The investigations were carried out in two 30-subject groups of children with 
diagnosed prelingual profound hearing impairments and in one 30-subject group 
of hearing children. A total of 90 children were examined.

The investigation covered first-grade students at junior high schools for hard-
of-hearing children. The abilities of profoundly hearing-impaired students were 
compared with the abilities of far younger hearing children.2 The profiles of the 
study groups have been presented below.  

group I – 30 profoundly hearing-impaired children, speaking children, igno-
rant of sign language, who came from hearing families and were taught using oral 
methods. 

group II –  30 profoundly hearing-impaired children, unable to speak, using 
sign language, who came from hearing-impaired families, and were taught, using 
sign language methods. 

According to the terminology used in the pedagogical typology of hearing 
impairments, the first group consisted of hard-of-hearing children: they used hear-
ing in the process of communicating, but visual perception prevailed over hearing 
perception.  Children in group II did not use hearing in the acts of linguistic com-
munication, they often did not even wear hearing aids, hence they can be termed 
deaf, or functionally hearing impaired (Krakowiak, 2006.) 

group III – hearing children starting education in primary school. The com-
parison group would by assumption consist of children whose language con-
sciousness was still natural, i.e. it was acquired by way of experiment rather than 
as a result of systematic teaching process, or it is the result of social personal 
experience rather than a scientific view on language (Kwarciak, 1995). 

2 The development of children with profound hearing impairments is generally delayed and 
does not take place in a natural way, i.e. it means that learning the first language occurs with the use 
of the appropriately prepared teaching process. These grounds determined the selection of the age 
of the children studied. The junior high school first grade is the time when children finish the first 
stage of education: developmental delays can be made good to some extent. The linguistic skills of 
hard-of-hearing junior high school students should therefore achieve the level approximating that of 
the hearing child, whose speech development is regarded as completed (the limit is defined by the 
child’s going to school). 
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METHODS

The research procedure described in this paper used the method of experi-
mental studies (Cf. Nagórko-Kufel, 1977). In order to collect research material, 
the author used her specially designed questionnaire containing a set of closed 
questions i.e. questions with a set of possible answers (Łobocki, 1978). The in-
vestigation was a questionnaire survey (Pilch, 1978). Each child completed  
the survey questionnaire individually, always in the presence of the investigating 
person.

The questionnaire consisted of six questions with three possible answers as-
signed to each question. The questions pertained to the definitions of names of 
doers of action derived from nouns and verbs by means of various derivational 
morphemes. The basic question was: Który pan/ które dziecko to (e.g. pisarz, 
słuchacz)? [Which man(mister)/which child is (e.g. a writer, listener)?].  Three 
possible structural-semantic definitions were appended with each derivative form. 
In each, the base word of a derivative appeared and the explanation of the mean-
ing of its derivational morpheme. Therefore, these were derivational paraphrases. 
However, they also contained an additional semantic element which potentially 
made up the lexical meaning of the units being defined. Only one of the proposed 
choices was correct, i.e. the definition of a phenomenon accepted in the language. 
The other given examples of definitional answers contained semantic elements 
inconsistent with the dictionary meaning of  the word, e.g..

Który pan to pijak? [Which man is a drinker?]
Ten pan pije soki. [This man drinks juices]
Ten pan pije wódkę. [This man drinks vodka]
Ten pan pije wodę. [This man drinks water]
The task of the subjects was to indicate one answer which they believed was 

correct. The questions were about the definitions of six derived forms: two de-
nominal ones (drogowiec [road-construction worker, derived from the word dro-
ga - road]) and cukiernik [confectioner]) and four deverbal ones (pijak [drinker], 
pisarz [writer], pracuś [eager beaver, derived from praca – work], and słuchacz 
[listener]). Two forms were expressive: pijak and pracuś (Cf. Grabias, 1981: 
169–188).

RESULTS

Hard-of-hearing children showed a better knowledge of the meanings of 
personal agentive names than deaf children.  Correct paraphrases accounted for 
43% of possible answers in the group of hard-of-hearing children, and 30% in the 
group of deaf children. On average, there were 2.6 correct definitions to one hard-
of-hearing child, and 1.8  to each deaf child. 
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In neither group there was a child who knew the correct paraphrases of all 
the derived forms. In contrast, two hard-of-hearing children committed only one 
error in the same example – słuchacz [listener] was interpreted as a  ‘dziecko, 
które słucha, co mówi mama [a child who obeys what mother says]’. The high-
est score in the group of deaf children ranged within two committed errors and 
was achieved by one boy who wrongly assigned meanings to the forms słuchacz 
and drogowiec [road-construction worker]. He understood the former as ‘ktoś, kto 
słucha mamy [someone who obeys mother]’, and the latter as ‘ktoś, kto jeździ po 
drodze [someone who drives along the road]’. No case of failure to understand all 
the derivatives was reported in the group of hard-of-hearing children, whereas this 
was the case with three children in the deaf children group. 

The most difficult to interpret for both the hard-of-hearing and deaf children 
was the same derived form słuchacz [listener] (there were only very few correct 
answers). At least half of the subjects in each group associated it with the mean-
ing ‘dziecko, które słucha, co mówi mama’. Somewhat fewer, about one third of 
all the hearing-impaired subjects assigned to słuchacz the definition of ‘dziecko, 
które nosi aparaty słuchowe [a child who wears hearing aids]’. 

The hard-of-hearing children found it the easiest to interpret the construction 
pijak [drinker]. As many as two thirds of the hard-of-hearing students correctly 
indicated the semantic  element not communicated by the structure of the derived 
form but constitutive of its lexical meaning, which defines the kind of bever-
age drunk by the doer of action: ‘ten, kto pije (wódkę) [he who drinks (vodka)]’. 
The hard-of-hearing children very seldom associated with the derivative pijak 
the wrong definitions: ‘ten, kto pije wodę [he who drinks water]’, and even more 
rarely  ‘ten, kto pije soki [he who drinks juices]’. 

The deaf children, in turn, understood the agentive names: pracuś [eager bea-
ver, workaholic] and pisarz [writer] best. More than half of the deaf subjects suc-
cessfully eliminated the definitions that contained false semantic elements. Only 
several deaf children defined pracuś as ‘ktoś, kto nie lubi pracować [someone 
who does not like working]’, and pisarz as ‘ten, kto pisze w gazetach [someone 
who writes for newspapers]’. The deaf children found it more likely that a pracuś 
is ‘ktoś, kto pracuje w urzędzie  [someone who works in an office]’, and a  pisarz 
– ‘pisze wiersze [he who writes poems]’. 

The frequency of occurrence of correct interpretatiosn of particular agentive 
names in the groups of hard-of-hearing and deaf children is shown in Chart 1. 

The chart shows that there are similarities and differences concerning the 
knowledge of meanings of semantically irregular derivatives among the children 
in the two investigated groups. Similarities and differences are distributed in equal 
proportions, which means that half of the analyzed derivatives are characterized 
by an approximate degree of difficulty while in the interpretations of the other 
half there are distinct disproportions between hard-of-hearing and deaf children. 
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The analysis should begin by focusing on differences in interpreting the meanings 
of the names of doers of action by hearing-impaired children in both the study 
groups.   

The identifi cation of the derived word pijak, which was the easiest for the 
hard-of-hearing children, turned out to be very diffi cult for the deaf ones. Almost 
two thirds of deaf children associated the noun pijak with the ‘osoba pijąca soki 
[person who drinks juice]’.It is probably in this context that they came into con-
tact with the verb pić [drink]. The association with the object ‘vodka’ [wódka] is 
entirely alien to deaf, non-speaking children because it usually appears in utter-
ances made in colloquial situations rather than in written texts that are the primary 
source of linguistic knowledge for non-speaking children. This kind of answer 
decidedly aroused smiles on the faces of hard-of-hearing children and occurred 
only sporadically. 

Despite the fact that hard-of-hearing children exhibited a better knowledge 
of the meanings of the analyzed agentive names than deaf children, in one case, 
however, the latter proved to have obtained better results with regard to the form 
pisarz [writer].  The reason for this disproportion was a high recurrence (50% 
of the subjects) of one error committed by hard-of-hearing children. This was 
the wrong specifi cation of the object of the writer’s activities as someone who 
writes poems (‘ten, który pisze wiersze’). This error should not be regarded as very 
signifi cant, however, because the distinction between the meanings of the words 
writer (pisarz) and poet (poeta) may also pose problems to hearing children at the 
early stages of education (the two names denote a person practicing literary activi-
ties). With regard to the other forms the knowledge of their meanings in hard-of-
hearing children was always better than in deaf children. 

Chart  1. Correct interpretations of the meanings of morphological forms in the groups of hard-
of-hearing and deaf children 

hard-of-hearing children
deaf children
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The last significant difference observed between the two studied groups of 
hearing-impaired children pertained to the interpretation of the meaning of the de-
rivative drogowiec [ road-construction worker]. For one third of hard-of-hearing 
children this is a ‘pan, który buduje i naprawia drogi [a man who builds and 
repairs roads]. In contrast, for most of deaf children (over half of the subjects) 
a drogowiec  is ‘ktoś, kto jeździ po drodze [someone who drives along a road], 
or (one third of the subjects) – ‘ktoś, kto chodzi po drodze [someone who walks 
along a road]’. Only very few deaf students associated the form drogowiec with 
the category of persons working in a specific field (expressed by the root word i.e. 
derivational base). It turns out that that this sphere of human activities is alien to 
deaf junior high school students and has no referent in their language.

On the basis of the analysis of disproportions in interpreting the meanings 
of agentive names by hard-of-hearing and deaf children, one can observe a dis-
tinct influence of individual children’s experience on the process of acquisition of 
words and meanings. Deficiencies in experience caused by perception limitations 
and consequent language limitations underlie the child’s subjective interpreta-
tions of unknown lexical units.  They contribute to assigning semantic elements to 
words, imposed by the context in which the child had an opportunity to encounter 
them. The assignment – in deverbal forms – of a particular argument (the object 
or adverbial) to the predicate expressed in the root word, or – in denominal forms 
– the specification of the kind of action directed at the object contained in the 
derivational base, thus takes place in reference to the child’s individual experience 
and, which is closely connected with it, in reference to his own lexis (learned in 
some specific syntactic context). This is how a specific assimilation of new words 
into the child’s lexical system and his own system of perceiving the world takes 
place. 

When the child cannot participate in many daily dialogic situations because 
he simply does not speak, an obstacle to the development of words and meanings 
arises, which has different characteristics than in the case of the child who can 
speak despite his hearing deficits. The meanings of many colloquial forms can-
not then be established dynamically enough. Hence, according to deaf children, 
pijak pije soki [a drinker drinks juices] because one generally drinks juices [pije 
się soki], and ‘a road-construction worker drives along roads’ [drogowiec jeździ 
po drogach], or sometimes ‘he walks along the road [chodzi po drodze]’, because 
children probably know very little about road construction or repairs ‘budowanie 
lub naprawianie dróg’ 

As far as similarities pertaining to the process of interpreting agentive names 
are concerned, both hard-of-hearing and deaf children exhibited a similar, com-
paratively high level of understanding the meaning of the derived forms pracuś 
[eager beaver] and cukiernik [confectioner], but a very low level of understanding 
the meaning of the form słuchacz. 
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A question arises whether the degree of difficulty in assigning the right ele-
ments of the lexical meaning to a lexical unit depends on the degree of complica-
tion of its semantic structure. The issue is whether the process of the development 
of the meanings of deverbal derivatives and the process of the development of the 
meanings of denominal derivatives runs parallel in the development of speech or 
whether one of the two categories is easier for hearing-impaired children.  In the 
group of hard-of-hearing children the percentage of correctly indicated semantic 
definitions in reference to deverbal derivatives was 45%, while in reference to 
denominal ones it was 38%. In the group of deaf children, the correct definitions 
of deverbal derivatives were 33%, and of denominal ones – 22%. For profoundly 
hearing-impaired children the acquisition of the meanings of denominal forms 
seems therefore to be a more complicated process than in the case of deverbal 
forms. Thus, in general, the closer determination of the kind of action not ex-
pressed directly in the structure of a derivative form (i.e. the specification of what 
a drogowiec [road worker] has to do with a road droga, and a cukiernik [confec-
tioner] with cukier [sugar]) causes more problems to hearing-impaired children 
than the closer determination of the type of object indicated by the action defined 
in the root word (i.e. to specify that which  a pisarz pisze [writer writes]), and the 
manner of executing the action  (to specify how a pracuś pracuje [an eager beaver 
works]). In order to confirm this hypothesis, it would be necessary to conduct 
similar investigations in a larger group of hearing-impaired children, and on the 
basis of extended tests.

The conducted surveys covered six semantically irregular derivational con-
structions and 18 proposals for their structural definitions containing the elements 
of lexical meaning. The selective range of the research material makes it simply 
necessary to conduct analogous surveys (using the same tool) in the group of hear-
ing children in order to define the comparative point of reference for the results 
obtained. 

The hearing primary-school first-graders had far fewer problems with show-
ing the right definition of the names of doers of action than the hard-of-hearing 
junior high school students. The percentage of correct interpretations of the mean-
ings of derivative forms in the group of hearing children was 63%, in the group 
of hard-of-hearing children it was slightly over 40%, and in the group of deaf 
children – 30%). Each hearing primary-school first-grader indicated an average of 
3.8 (out 6) correct definitions (one answer more than in hard-of-hearing children, 
and two answers more in than deaf children). The frequency of correct definitions 
of the indicated agentive names in the hearing children group as compared with 
the results obtained by hearing-impaired children is illustrated in the chart below. 

In comparison with the hearing-impaired junior high school students, the 
hearing primary-school first-graders showed better knowledge of the meanings of 
all the names of action doers, with one exception: they incorrectly interpreted the 
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name of the form pracuś [eager beaver] more often than hearing-impaired chil-
dren. The difference between the results obtained in the three study groups was, 
however, negligible in this case, which does not change the fact that the greatest 
number of correct defi nitions of the  pracuś form were recorded in the group of 
hard-of-hearing children (19). The hearing primary-school fi rst-graders reached 
the level (16) approximating that of the deaf junior high school students. The error 
of hearing children consisted in that many of them regarded the specifi cation of 
the place of action rather than its manner as the crucial element of meaning for the 
name pracuś, hence they often believed that pracuś meant ‘someone who works 
in an offi ce’. When they do not know the meaning of a particular formation, the 
hearing children, like hearing-impaired ones, refer to their own experience and 
ideas of the surrounding world. To many hearing children, however, less signifi -
cant was the information contained in the morphologically analyzable word: many 
children did not recognize the expressive meaning conveyed by the derivational 
morpheme in the word pracuś, and in their interpretations they disregarded the 
positive evaluation of the phenomenon. Unlike hearing children, those hearing-
impaired fi nd the information drawn from the structure of the word more helpful. 
In both the groups of hearing-impaired children the form pracuś was most often 
correctly defi ned out of all the forms analyzed, which was due to the identifi cation 
of the ameliorative meaning of the derivational morpheme. (Cf. Grabias, 1981).   

The hearing children scored best in understanding the derivational construc-
tions pijak, drogowiec, and pisarz, and with worse results with cukiernik and the 
abovementioned pracuś. They found it most diffi cult to assign the right semantic 
elements to the word słuchacz, which hard-of-hearing children also failed to un-
derstand. As many as two thirds of hearing children identifi ed słuchacz as ‘the 

Chart 2. Correct interpretations of the meanings of derivative forms in the groups of hearing, 
hard-of-hearing, and deaf children. 

hearing children
hard-of-hearing children
deaf children

Acquisition of Words and Their Meanings by Hearing-Impaired and Hearing Children...



100

child who obeys what mother says’. While in the case of hearing-impaired chil-
dren the difficulty in learning the meaning of this word resulted form insufficient 
experiences caused by perception limitations (only very few children associated 
the agent noun słuchacz with “listening to the radio”), in the case of hearing chil-
dren one can speak of insufficient experiences closely connected with their devel-
opmental ages. At the time of the survey, hearing children only started education 
in primary school.  According to most of them the verb słuchać (listen/obey) col-
locates with the object “mother” in utterances. Their linguistic consciousness has 
therefore established the meaning of the word słuchać conditioned by the context 
of its use, i.e. ‘obey someone’ rather than ‘receive and understand someone’s ut-
terance’) (www.sjp.pwn.pl). For that reason the process of assigning semantic  
elements to the construction słuchacz took a somewhat different course than it 
was probably the case with older children. 

A significant observable difference between hearing and hearing impaired 
children is that one of the constructions less known to hearing children (pracuś) 
was correctly defined most often by children with hearing impairments (when 
taking into account the joint results obtained in the groups of deaf and hard-of-
hearing children) The form pijak, usually correctly defined by hearing children 
turned out to be one of the most difficult for deaf children (but not for hard-of-
hearing children, who obtained results close to those scored by hearing children 
in this case).  

In the case of hearing children, the degree of complication of the semantic 
structure of the analyzed derivational constructions did not impact the process 
of assigning appropriate meanings to them. The frequency of correct interpreta-
tions regarding deverbal and denominal derivatives was similar. The problems 
in understanding the meanings of derivational constructions by hearing children, 
whose speech development is regarded as completed, do not thus stem from the 
ignorance of the rules in Polish or from difficulties in learning a specific type of 
them but from certain inadequate linguistic experiences. 

The specification and comparison of the results of the quantitative survey in 
the groups of deaf, hard-of-hearing and hearing children enables qualitative as-
sessment of the collected material. The definitions of agentive names most often 
indicated by the children make it possible to study the manner of the linguistic 
interpretation of meanings, characteristic of a study group. 

According to hard-of-hearing children, pijak (drinker) is ‘someone who 
drinks vodka’ (ktoś, kto pije wódkę)’ (22), ‘writer  (pisarz) writes poems (16), 
sometimes ‘he writes books’ (10), pracuś (eager beaver) is ‘someone who works 
a lot’ (19), słuchacz (listener) is ‘a child who obeys (listens to) what mother says’ 
(17), sometimes it is someone who ‘wears hearing aids (aparaty słuchowe) (10), 
drogowiec (road construction worker) builds and repairs roads’ (12), but ‘[it’s 
a person who] walks (9) or drives (9) along roads, and cukiernik (confectioner) 

Ewa Muzyka-Furtak



101

bakes products (cakes) from  sugar (cukier) (11), although he also often ‘sells 
sugar (cukier)’ (10) and he simply ‘likes candies (cukierki)’ (9).

Hard-of-hearing children found it the least probable that a ‘drinker drinks juic-
es’ (3), an ‘eager beaver (pracuś)  does not like working’ (3), a ‘listener (słuchacz) 
does not listen to the radio(3), and a writer (pisarz) writes for newspapers’ (4).

According to deaf children, ‘a drinker drinks juices’ (19), ‘a writer writes 
books’ (16), or sometimes writes ‘poems’ (12), an ‘eager beaver pracuś works a 
lot’ (17), but fairly often he is ‘someone who works in an office’ (10), a ‘listener 
(słuchacz)’ obeys (listens to) mother’ (16), but also just as often he ‘wears hearing 
aids’ (13), drogowiec (road construction workers) mainly ‘drives along the road’ 
(17), and he ‘walks’ along it far less often (9), while a ‘cukiernik (confectioner)’ 
basically ‘sells sugar’ (cukier) (11) and he ‘likes candies’ (cukierki) (10) just as 
often  as he bakes ‘cakes and gateaux from sugar’  (9). 

Deaf children found it doubtful that ‘a listener listens to the radio’, (1), ‘a 
writer writes for newspapers’ (2), an ‘eager-beaver/workaholic does not like 
working’ (3), and that  ‘a road construction worker (drogowiec)’ builds and re-
pairs roads’(4). 

Both hard-of-hearing and deaf children regarded ‘listening to the radio’ as 
the least probable semantic element out of all the proposed definitions of agentive 
names. Hearing-impaired children believed that the object of the action of ‘listen-
ing’ could not be ‘the radio’ but rather ‘mother’ or a ‘hearing aid’ (as a tool). In this 
case, the obvious influence of the child’s experience on the process of the develop-
ment of word meanings is so clear that no comment is needed. 

In comparison with hearing-impaired children the answers of hearing chil-
dren are not only quantitatively but also qualitatively different.  According to 
hearing primary-school first-graders ‘pijak pije wódkę – a drinker drinks vod-
ka’ (29), ‘pisarz pisze książki – a writer writes books’ (22), ‘pracuś bardzo dużo 
pracuje – an eager beaver works a lot’ (16), but often it is also ‘ktoś, kto pracuje 
w biurze – someone who works in an office’ (13), ‘a słuchacz - listener’ ‘dziecko, 
które słucha, co mówi mama – a child who obeys (listens to) what mother says’ 
(22), ‘a drogowiec – road construction worker’ is ‘ktoś, kto buduje i naprawia 
drogi – someone who builds and repairs roads’ (24), and  ‘a confectioner – cuki-
ernik’ – ‘pan, który piecze ciastka i torty z cukru – a man who bakes cakes and 
gateaux from sugar’ (17), sometimes ‘ktoś, kto sprzedaje cukier – someone who 
sells sugar’ (9).

Hearing primary-school first-graders found it improbable that ‘pijak pije 
wodę – a drinker drinks water’ (0) or ‘pije soki – drinks juice (1), ‘pracuś nie lubi 
pracować – an eager beaver does not like working” (1), ‘drogowiec chodzi po 
drodze – a road construction worker walks along the road’ (1), and that  ‘słuchacz 
– a listener’ is ‘someone who wears earphones - ktoś, kto nosi słuchawki’ (3), ‘cuk-
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iernik lubi cukierki – a confectioner likes candies’ (4), or that  ‘pisarz pisze wi-
ersze –a writer writes poems”’ (4) or ‘pisze w gazetach - writes for newspapers(4).  

With regard to the ways of interpreting the names of semantically irregular 
forms there are more similarities between heard-of-hearing and deaf children than 
between hard-of-hearing and hearing children. The common experience devel-
oped under the influence of perception limitations unifies the characteristics of the 
ways of interpreting the meanings of lexical units by hearing-impaired children. 
In contrast, the differences between the results obtained by hard-of-hearing and 
deaf children are the same in quantitative terms as between the results obtained 
by hearing and hard-of-hearing children. There are thus such great discrepancies 
in understanding the meanings of derivative words by speaking hearing-impaired 
(hard-of-hearing) children and by non-speaking (deaf) children that they cause the 
results obtained by hard-of-hearing children to come close to the results achieved 
by hearing children. 

CONCLUSIONS

There is a relationship between the knowledge of word-formation rules and 
the degree of the development of linguistic competence (Pastuchowa, 2010). Un-
der the conditions of learning the language through a programmed teaching pro-
cess, which is the situation we are dealing with in glottodidactics and surdologo-
pedics: “teaching the skills of interpreting derivative forms and then the ability to 
actively use the knowledge of rules of forming derivatives, are the most important 
manifestations of the development of linguistic competence at the lexical level” 
(Pastuchowa, 2007: 23).

There are opinions in literature that the word-formation rules are useless in 
creating and understanding texts, and the accompanying arguments try to prove 
that even derivatives understood by the receiver owing to the knowledge of deri-
vational bases and word-formation rules have to be also known by the sender 
as vocabulary units (he must know their lexical meaning) (cf. Puzynina, 1970; 
Grzegorczykowa, Puzynina, 1984). It is said, nevertheless, that “the reading of 
derivational meanings by the receiver makes it easier to understand, decode the 
meaning of the whole text, which is particularly significant when learning a for-
eign language” (Grzegorczykowa, Puzynina, 1984: 328). It can be therefore con-
cluded that the perception of semantic-formal relationships between words is not 
necessary for understanding and producing texts, yet it is useful in the conditions 
of the limited lexicon, and this is what we are dealing with in the period of  chil-
dren’s speech development and in the cases of speech disorders. The knowledge 
of structural meanings then facilitates understanding unknown words and the pro-
cess of remembering them, thereby being conducive to the dynamic extension of 
vocabulary. 
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SUMMARy

The present paper discusses the key deficits present in the development of children with Down 
syndrome, which determine the course of speech therapy. The reduction of intellectual capacity, the 
impairment of perception development, irregularities in the anatomy of speech organs and incorrect 
socio-emotional development, all of them constitute the limitations which result in the delays in 
language acquisition by children especially in their early years. Nevertheless, the retarded language 
acquisition does not mean that the child would not master the language at all, but rather it means that 
this process is much slower than the pace of life. 

Key words: development deficits, mental retardation, sensory integration, interpersonal 
relationships.

INTRODUCTION 

“In every faculty of human nature there is the urge to raise itself out of its 
state of lifelessness and clumsiness to the developed power. […] The eye wants 
to see, the ear wants to hear, the foot wants to walk and the hand wants to grasp, 
the heart wants to believe and to love, the mind wants to think. (J. H. Pestalozzi,  
1973: 8)”.  This statement formulated by J.H. Pestalozzi – the pedagogue and 
thinker of the first half of the 19th century, the forerunner of the contemporary 
knowledge about spontaneous inclination of small children to self-development 
and their “elementary”1 learning can be reliably applied to children with Down 

1 Pestalozzi called his educational system “elementary”, as every educational system starts at 
child’s birth. At this stage a child cannot do anything and its parents or therapist rely on the “seeds” 
of its skills (after: H. Olechnowicz, (1999),  o elementarnym kształceniu najmłodszych dzieci [in:] 
U źródeł rozwoju dziecka. o wspomaganiu rozwoju prawidłowego i zakłóconego, ed. H. Olechno-
wicz, Warszawa:  51– 69



106

syndrome, who in their first months of life are on the level which can be referred 
to as “elementary” (see H. Olechnowicz 1999: 51). Despite the fact that their de-
velopment is assisted2 and stimulated at an early stage, the success of all of them 
is not guaranteed. The deficits in their achievements are intrinsically related to: 
reduced intellectual capacity, disturbed physical, perceptive, social and emotional 
development, and also to incorrect development of language skills, which is more 
often delayed than in a correctly developing child. Extensive research shows that 
children suffering from this syndrome produce their first words when they are three 
years old, or even older. The most frequent phenomena include: the gap between 
the receptive and expressive language functions; the so-called development spurts 
(a child does not speak for a long time, and then there is an explosion of words 
which s/he uses, and then again s/he definitely does not speak so much), and the 
development of speech competence in stages.  The language skills do not develop 
in a child with Down syndrome parallel to his/her aging and they fall behind it  
(J. Kostrzewski 1966, E. Minczakiewicz 2001, B. B. Kaczmarek 2008). Never-
theless, the need to communicate with others is the supreme mental need of any 
human (see T. Kaczan 2008: 353). It is an indispensable condition for the perfor-
mance of any other needs and it plays a huge role in the intellectual development 
of the child (see K. Krakowiak, M. Panasiuk 1992). The slowdown in language 
acquisition does not mean that the child does not learn the language at all, but 
rather that the process of this language acquisition is definitely slower than the 
pace of life. The child’s development and progress should be very important both 
for parents and speech therapists and they should consider that “the consecutive 
development stages occur and that the child is moving forward – as child’ consis-
tent development is the key issue […]. The sequence of stages is more important 
rather than their timing.”  (B. B. Kaczmarek 2008: 105).  

Man’s development is conditioned by many factors which may be defined 
as his potentials. The most important ones include inter alia: innate development 
potentials inherent in the organism structure (genes); the environment in which 
the child is raised; the child’s own activeness; his/her potentials to acquire new 
skills and experiences; the methods applied in order to facilitate the development 
of a small child, and expectations formulated in respect to the child – the high-
er such expectations are, the better results are achieved, (see R. J. Piotrowicz,  
www.rozwój –dziecka –z- zespołem- downa). 

2 According to one definition – man’s development consists in his growing and acquiring 
experiences, trying to achieve certain life skills […]. Such development is determined by genetics 
and the environment – i.e. by the brain with inherent genetically determined unsurpassable barriers, 
and by the living conditions of a child, its own activeness, and upbringing methods. Therefore, ge-
netically determined development potentials play a crucial role, but at the same time the environment 
as well as active and focused upbringing process is also important (K. Rożnowska, (2007), Dziecko 
z zespołem Downa. Jaka to musi być miłość, Warszawa: 76
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Children with Down syndrome have their own strengths and weaknesses (the 
so-called retardations, disharmonies and disorders) pertaining to their develop-
ment both in physical, cognitive, personality and emotional-motivational spheres 
of their life, which influence their development and determine therapeutical ap-
proach. Since the development of children with Down syndrome is retarded, it 
must be facilitated and quickened. Parents and therapists should remember that 
intervention in the development should be as early as possible: it is best to start it 
right after the child’s birth and it should not be launched later than by the end of 
the third year of child’s life. The fact is that “the development rate of the human 
brain is the highest up to the seventh year of life, and at that time the brain may 
record the greatest volume of information coming from the environment. By the 
sixth month of life, the child’s brain doubles its birth weight. By the third year 
of life the brain performs 70% of the anatomic functions of the grown up brain, 
whereas the brain of a 7-8 year-old child is almost anatomically mature, and later 
on it only refines its functions. The intellectual development is most dynamic up 
the third year of life (…) An infant with Down syndrome sleeps a lot and s/he 
is not very active (…). If we do not induce his/her activeness (…) we will lose 
a great chance to facilitate his/her development. This is the time which we will 
never make up for” (Rożnowska, 2007:  85). According, to inter alia, C. Cun-
ningham (1993),  E. Minczakiewicz and J. Błeszyński (2012) it is necessary to 
promptly commence speech therapy only due to the fact that some children with 
this syndrome already in the first months of their lives “demonstrate unusual ac-
tiveness, good apprehension, a well visible tendency to imitate, good procedural 
memory, and ease in establishing new relations, which allows them to create liai-
sons with their environment, including their family and especially their mothers” 
(Ibid 2012: 69).

THE PURPOSE OF THE PAPER 

This paper will demonstrate such barriers in the child’s development which 
determine the quality of the work performed by a speech therapist, and which 
contribute to the development of the child’s communication skills: 

Mental Disability and Retarded Psychomotor Development.

This is the so called cardinal feature of persons with Down syndrome.  Many 
researchers have tried to determine the intellectual development level, i.e. the in-
telligence quotient – IQ, the basic thinking skills of children with Down syndrome 
(inter alia in: J. Carr 1985; J. Kostrzewski 1963, 1965, 1970;  J. Smoleńska 1962; 
E. zasępa 2003, and others). According to them, the level of intellectual disabil-
ity is most often mild or severe. An average intelligence quotient of 100 patients 
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tested by Quaytman (after: J. Kostrzewski 1963), equalled 44, whereas the highest 
IQ obtained in this group equalled 52. In J. Kostrzewski’s own research (1963) 
on the group of 122 persons: 5.7% had a severe disability level, 89.4% had a 
considerable and moderate disability, with 4.9% having a mild disability level. 
Today, children with Down syndrome are different than several or dozens of years 
ago. Most of them have a higher IQ. According to L. Sadowska, M. Mysłek-
Prucnal and A. gruna-Ożarowska (2008: 51) the majority of children with Down 
syndrome demonstrate mild, or moderate intellectual disability. The disability of 
some children might be deeper, but the IQ of others may be almost on a standard 
level. Nevertheless, the reduction in IQ has been recorded with the progressing 
age.  According to researchers, the social maturing age of children with Down 
syndrome is usually 3 years higher than their intelligence age. Therefore, the so-
cial development profile of e.g. the five-year-olds with Down syndrome is similar 
to such a profile of healthy three-year-olds.

The intellectual development of children with Down syndrome was in-
vestigated by such Polish researchers as J. Kostrzewski (1963, 1965, 1970),  
J. Smoleńska (1967) and E. zasępa (2003), who applied the following techniques 
in their studies: interview, the Stanford–Binet Intelligence Scale, Doll’s Social 
Maturity Scale, Cattell’s Infant Intelligence Scale, Kostrzewski’s Basic School 
Skills Scale, Niepokójczycka’s Logical Reasoning Scale, and Kostrzewski’s Word 
Auditory Perception Scale. On the basis of the research results of the aforemen-
tioned authors it may be concluded that perceptiveness is the best developed intel-
lectual process (e.g. children pointed to the missing parts of a picture, they drew a 
presented figure, etc.); the attention of the tested children was very short-term and 
only involuntary; they demonstrated perceptual thinking. At the same time, such 
intellectual operations as concluding, synthesizing, creating judgements and no-
tions, identifying similarities and differences between objects, creative imaging, 
were practically inaccessible to them; their low capacity memory operated on a 
very low level.   

According to E. zasępa (2003), 10 to 13-year-old children with Down syn-
drome in the three tested groups (with simple trisomy, translocation and mosaic 
trisomy) demonstrate an average general level of basic school skills development. 
This proves that their mental disability level is considerable. Only children with 
mosaic Down syndrome achieved significantly higher results than their peers 
with simple trisomy and translocation in terms of verbal and non-verbal skills. 
All three groups obtained low results in the case of word perception skills. The 
results of other psychological tests also indicate that the auditory association and 
memory of children with Down syndrome is particularly defective (visual percep-
tion and memory are definitely more developed). Such defects may be caused 
by the irregularities in the operation of the auditory receptor, e.g. a higher hear-
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ing level in both, or in one ear, which proves the existence of the peripheral au-
ditory system disorder, unusual development and maturing of the auditory tract 
(inter alia W. Pilecki et. al. 1996 after: E. zasępa 2003: 160).  Different levels of  
hearing impairment are caused by otitis media and irregularities in the develop-
ment of this organ (including among others narrow ear canals which become wid-
er with age).  

IRREgULARITIES IN THE ANATOMy OF PERIPHERAL 
ARTICULATORy ORgANS

  
Small jaws, and therefore also small lips (as compared with the size of tongue, 

which is of normal size against some cbeliefs3), a downturned lower lip, the man-
dible moved forward and down, are typical of children with Down syndrome. The 
underdevelopment or even lack of nasal sinuses is observed along with increased 
palatine tonsils and enlarged adenoids influencing the breathing manner. A child 
breathes through the mouth. Such breathing results in recurrent respiratory infec-
tions, pharyngitis, laryngitis, bronchitis with cough, hoarseness and reduced re-
spiratory capacity (after: B. B. Kaczmarek 2008: 107- 108).  The palate is higher 
and narrower, and jaw-bone is smaller, which makes it difficult for the child to 
keep its tongue inside the mouth. Flabby tongue muscles result in the protruding 
tongue which reduces air flow through the oral and nasal cavities. The child tries 
to compensate for this by pushing its tongue into the direction of his hard palate 
(A. Regner, 2008: 83). All of these irregularities in the anatomy of the oral cavity 
contribute to problems with chewing and swallowing (dysphagia). The anatomy 
differences are also present in the larynx which is too high with swelled vocal 
cords and occlusal abnormalities (open bite occlusion and overbite, distances be-
tween teeth, and delayed or irregular teething). 

The different hearing impairment level caused by otitis media and the irregu-
larities in the development of this organ (including among others narrow auditory 
canals which grow together with the child) constitute another material cause hin-
dering speech development.  

Nevertheless, the low muscle tone (the so called hypotonia) of the tongue, 
lips, soft palate and respiratory muscles constitutes the most important factor 
hampering speech development. The tenuousness of the respiratory and phona-
tion muscles makes it difficult to control them, and thus in consequence it prevents 
early production of sounds, adequate suction and swallowing. 

3 According to some Polish researchers (referring to the most recent papers, e.g. of E. Minc-
zakiewicz, J. Błeszyński, 2012: 68) the tongue is too big, heavy and inflexible, sometimes craggy –  
a geographic tongue; to a considerable extent it hampers, or even totally thwarts correct articulation.
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According to M. Sustrova (1999, after: T. Kaczan 2008: 351) children with 
Down syndrome have limited maximum inspiration and expiration capacity, 
whereby the total lung capacity (sum of inspiration and expiration) is reduced. 
The reduction of lungs capacity is caused by the instability of abdominal muscles, 
humerus muscles and pathological tongue protrusion limiting the air flow through 
oral and nasal cavity.

As speech therapists note, phonation of children with Down syndrome is weak 
and interrupted with short breaths, whereas the duration of a sound is shortened.

SENSORy INTEgRATION DEFICITS 

Children with Down syndrome demonstrate sensory integration deficits.  
J. Ayres defined sensory integration (SI) as the “the process that organizes sensa-
tion from one's own body and from the environment and makes it possible to use 
the body effectively within the environment” (after: V. Maas, 1998, 18). In other 
words, this is a correct organization of stimuli coming through the receptors. The 
brain of a developing child receives information from all the senses (visual, audi-
tory, vestibular, tactile, proprioceptive), then it recognizes, segregates, interprets 
and integrates them with earlier experiences. This is the basis for the develop-
ment of the so called adaptive reaction (adequate to the circumstances). Chil-
dren with Down syndrome have irregularities in sensory integration. This means 
that their nervous system incorrectly organises sensory stimuli coming from the 
environment. Such dysfunctions influence both motor system development and 
perception processes and are caused by incorrect operation of brain structures and 
insufficient sensory experiences resulting from retarded motor development at the 
beginning of the child’s life (see B. Odowska-Szlachcic, 2008: 133–153; 2010,  
M. Wiśniewska, 2012:16–170).  The symptoms of sensory dysfunctions in chil-
dren with Down syndrome may be inter alia demonstrated by reduced muscle 
tone, disordered protective reactions, hypersensitivity to touch, sound, and smell,  
by motor clumsiness, weak perception of own body, reduced sensitivity to stim-
uli, increased fatigue, low dexterity of hands (graphomotoric skills, self-services 
tasks), bad visual-motor coordination, and hyperactivity (see www.wspomaganie 
– rozwoju- dziecka- z – zespołem – downa). All intellectual operations are con-
ditioned by the correct intellectual development and any dysfunctions in sensory 
processes which are not subjected to therapy inhibit the child’s development. 
Therefore, therapeutical action preceding and accompanying speech therapy 
aims at the stimulation of senses, sensory-motor integration and development of 
somatognosia4. Such efforts undertaken as early as possible will enable “taking 

4 Any efforts undertaken by mothers of not only children with Down syndrome, but also of 
healthy children, allow the youngest infants who have not yet acquired the identity of their own 
body, own physical autonomy, to learn and feel themselves, and “mother’s hands, often unaware, 
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advantage” of the extraordinary ability of the brain to change and modify, the so-
called compensatory brain flexibility (pursuant to the assumptions of the sensory 
integration method) which creates new neural networks. This mechanism allows 
a partial or total elimination of many development disorders.

SOCIO-EMOTIONAL FUNCTIONINg   

Reference literature shows that different aspects of socio-emotional function-
ing of children and adults with Down syndrome constitute one of their strengths, 
and that their behaviour meets social expectations (see żyta, 20011: 39). Nev-
ertheless, they quite often demonstrate the so called problem behaviours which 
may negatively influence their functioning in the environment. Such behaviours 
include obstinacy, withdrawal, self-talking, hyperactivity, stereotype mannerism, 
increased anxiety and a depression level demonstrated among others by inertia 
and autoagression; improper social behaviours (e.g. refusals to carry out instruc-
tions, non-compliance with social rules, jactitation on the floor, persistent crying, 
damaging of things); compulsive behaviours (e.g. arranging objects, obsessive 
repeating of actions, obsessive attachment to certain objects)5. 

Problem behaviours occur more frequently in children with Down syndrome 
than in the case of persons with proper intellectual development, but less frequent-
ly than in the case of mentally handicapped persons without Down syndrome  
(E. zasępa 2008: 15).  

The difficulties in language acquisition are related to the deficits in socio-
emotional development. According to some researchers, “cordiality, emotionality 
are demonstrated by Down syndrome patients in different situations in, as it were, 
a routine, maladaptive manner, without true understanding of others, their inten-
tions, or emotions. In many instances this may result in different problems with 
interpersonal relations” (after: E. zasępa, 2008: 100–101). 

It is commonly known that the development of language and communica-
tion skills and abilities may take place at home, in the kindergarten and at school. 
Parents, and especially mothers, play a crucial role in this process. The early and 
sometimes very simple stimulation methods applied by them determine whether 
and how the child would be able to communicate with the environment. The child 
needs a regular emotional contact with the persons to whom s/he feels that s/he 
belongs (A. Rakowska, 2003: 130–131).   

are the wisest teacher. The contact with the child’s hand – touching child’s hands – is especially 
important, as hands are an educational tool”  (U źródeł rozwoju dziecka. o wspomaganiu rozwoju 
prawidłowego i zakłóconego, (ed.) H. Olechnowicz, 1999: 127). 

5 The issue is elaborated by A. żyta, 2011: 39.  Problem behaviors were also analyzed by 
E. zasępa, Psychospołeczne funkcjonowanie osób z zespołem Downa, Kraków 2008 
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The education of children with Down syndrome at regular schools and not 
special schools constitutes an important factor stimulating the development of 
their speech and language acquisition. The researchers focusing on this aspect 
of child’s development conclude that education among healthy peers contributes 
to better school achievements and verbal communication for two reasons: firstly, 
because the peers with good spoken language competence stimulate the develop-
ment of language competence in children with the subject syndrome, and sec-
ondly, children participate in all the classes having at the same time access to indi-
vidual assistance. Despite its multiple advantages, the education of such children 
among correctly developing peers does not improve social integration, and does 
not “result in new friendships”; however, it contributes to the achievement of bet-
ter school results and development of general knowledge about the world. Never-
theless, special schools’ advantage consists in a definitely better contact with the 
peer group with the same level of cognition, which has a great influence on the 
good disposition of children with Down syndrome (see A. żyta, 2011: 48–49).  

Family plays a crucial role in the emotional development process. Parents 
are children’s first teachers on how to master their emotions, they spur their 
curiosity and interest in the world (see the studies by H. Olechnowicz 1999,  
E. Minczakiewicz 2001). As J. Cieszyńska wrote, “a child gets to know the world 
in the environment shaped by parents and therapists. This idea of the extended 
mind also covering man’s closest environment seems to be useful in developing 
the most effective therapy strategies for children with development disorders. (…) 
In other words, the more the child’s extensive vocabulary resources and language 
skills are, the greater are his/her chances for the development of his/her cognitive 
functions. (…) The development therapy which shapes and stimulates auditory, 
visual, motor, tactile, gustatory, and olfactory functions creates the language 
system indispensable for communication, play and performance of social roles” 
(J. Cieszyńska, 2011: 129). 

CONCLUSIONS

This paper presents only basic issues influencing the development of speech 
and communication skills in children with Down syndrome. I hope that the major-
ity of parents and speech therapists are aware of the fact that assisting the child’s 
development is central to every child.  “Development is not a race” - logopedic, 
psychological, or pedagogical therapy must be focused on the “understanding of 
the child”, uncovering his/her strengths and weaknesses, potentials and threats 
and “monitoring the child’s development”. Development will be successful if we 
try to remember about a few instructions, namely: let’s try not to limit the child’s 
activeness, let’s help him/her with satisfying his/her curiosity and the need to 
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move; let’s not replace the child in doing things she/her can do him/herself; let’s 
define clear limits and let’s be consistent in our decisions. We should grade diffi-
culties, but we should create potential situations for the child to be successful, and 
we should verbally describe the performed actions. Every child works at different 
pace, his/her fatigue level and reaction to comments and instructions may differ, 
and that is why every therapy programme for the child with Down syndrome 
should be individually tailored  (see also: C. Rose, g. Dryden, gdańsk 2009: 11; 
J. Pilecki, P. Olszewski, T. żurek, 1998: 17–18).    
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SUMMARy

Many similarities between music and speech encourage observation of relationships between 
mechanisms of perception of the two phenomena. One of the ways of investigating them is to study 
patients afflicted with amusia related to difficulties in music reception and expression. Congenital 
amusia, the subject of the present article, is most often defined as a deficit in musical pitch percep-
tion. The latest research results suggest that it may also be related to auditory memory disorders, im-
pairments in musical timbre perception, and their temporal organization. Because in speech prosody 
many items of information are encoded by means of changes in vocal pitch, temporal organization of 
prosodic features and timbre of voice, it is necessary to find out how perception disorders concomi-
tant with amusia are related to the process of perception of prosodic structures.

The article presents the results obtained in tests for music perception and speech prosody per-
ception by three six-year-old amusic girls, which were compared with the results obtained by the 
control group consisting of 10 six-year-old children (five girls and five boys) The results obtained 
confirm the relationship between amusia and a reduced ability of speech prosody perception.

Key words: speech prosody, congenital amusia, speech prosody assessment, development of 
prosody perception

1. INTRODUCTION

Studies on the relationship between language and music point out that there 
are many analogies between these phenomena. In ontogeny we have a natural 
ability to learn music and language by imitation. Language and music acquisi-
tion probably occurs through the same learning processes. Musical and language 
forms are determined by the participation in specific culture. Language and music 
are hierarchically organized systems which are constructed of a series of discrete 
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elements (phonemes or sounds) that make up higher structures. Both within lan-
guage and music we are able to generate an infinite number of sequences, the 
manner of conjoining the elements being determined by strict rules.  Like in lan-
guage, phonological, syntactic, and semantic rules can be shown to operate in 
music. There are also suggestions that music and speech may come from certain 
functional properties of auditory perception.  They use the same vocal features: 
pitch, intensity, timbre and duration of elements to mark and express relations be-
tween constituents (after: Patel et al. 1998; Shuter-Dyson, Gabriel 1986; Sloboda 
2002; zatorre et al. 2002).

In view of so many similarities between language and music, scholars have 
for years asked the question about the existence of common neural mechanisms 
responsible for the perception and expression of both of them.  One of the ways of 
investigating them is to study patients suffering from amusia. 

For the logopedist, of special importance is to characterize the impact of amu-
sia on the possibilities of speech prosody perception by children in whom prosod-
ic competence is only developing. It is impossible to achieve full communication 
skills without the appropriate formation of this competence. 

2. AMUSIA

Amusia in a very broad sense is defined as disorders of music perception, 
memory and expression. Two kinds of amusia are distinguished: expressive and 
perceptive.  Amusia can be acquired (it appears after damage to the right of left 
brain hemisphere, in the latter case the patient has problems in processing higher-
organized musical structures) or congenital (related to impairments in the white 
and grey matter of the auditory cortex and frontal structures). 

Congenital amusia is defined by most researchers as disorders of perception 
and expression of musical pitch and organized pitch contours i.e. tune. It is called 
tone deafness and affects about 4-5% of society. It is usually characterized as a 
developmental and neurogenetic disorder (Peretz et al., 2008, Stewart, 2008).

Results of perception tests show that patients with congenital amusia have 
problems with discriminating pitch, identifying pitch variations and the direction 
of melodic contours (Foxton et al., 2004; Hyde and Peretz, 2004). Some scholars 
also point out the impaired perception of tone timbre (Tillmann et al., 2009). Con-
genital amusia is not related to impairments of the hearing organ, cognitive and 
motor deficits, or lack of musical experience (cf. inter alia Jiang et al., 2010; Patel 
et al., 2008; Peretz et al., 2007, 2008, 2009; Stewart, 2008; Tillmann et al., 2009). 
The overwhelming majority of congenital amusics have a reduced ability to sing 
clearly, and have problems with vocal reproduction of pitch, melodic intervals 
and contours, and with maintaining pitch (Hutchins et al., 2010). Some amusic 
individuals do not, however, have those performance difficulties, which suggests 
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a separate character of neural processes related to musical perception and expres-
sion. (Dalla et al., 2009). Research results also suggest that individuals afflicted 
with tone deafness may have problems with receiving information encoded in the 
pitch structures of the sounds in their environment (Loui et al., 2012). 

3. CO-OCCURRENCE OF AMUSIA WITH OTHER AUDITORy 
PERCEPTION DEFICITS  

Dysfunctions termed congenital amusia exhibit relationships with other per-
ception deficits. The subject of many studies is its co-occurrence with disorders 
of auditory memory. Studies by Williamson et al. (2010) suggest that amusic indi-
viduals have problems with discrimination of sound pitch, in particular when the 
time interval between the compared pitches increases, which indicates that under-
lying amusia there may be impaired mechanisms of short-term memory. Tillmann 
et al. (2009) investigated the relationship between memory for pitches, timbres 
of musical sounds, and memory for words. The results show that amusics are 
characterized by poorer results in tasks of memory for pitch and musical timbres, 
while their verbal memory remains unimpaired. Similar conclusions were arrived 
at by Williamson and Stewart (2010). Unimpaired verbal memory combined with 
a good skill in acquiring nonsensical words in adults with amusia was also dem-
onstrated in the studies by Peretz et al. (2012).

Investigations on the relationship between music perception deficits and dis-
orders of speech prosody perception constitute a large group among the studies 
devoted to the problem of amusia. Some scholars reported the absence of strong 
connections between amusia and the perception of prosodic structures.  In 2002 
an article was published by Ayotte et al., according to whom in the tests for into-
nation perception, and the tests for memory of texts and environmental sounds, 
amusic individuals achieved similar results as the control group, while decreased 
results were observed in tests for music pitch perception, for naming and identifi-
cation of tunes, and for memory and performance of tunes.

At present, however, the effect of amusia on a decreased ability of speech 
prosody perception is generally demonstrated. Patel et al. (2008) studied the abil-
ity to discriminate, by English-speaking individuals with amusia, intonation con-
tours: cadence and anticadence in two sentence types: statements and questions. 
The authors report that the subjects had problems with discriminating the direc-
tion of intonation changes (problems increased as the contour range decreased) 
and were unable to distinguish between falling and rising contours when pitch dif-
ferences were comparatively small in their final parts. A similar experiment was  
conducted by Liu et al. (2010). Amusic subjects showed diminished results as 
compared with the control group in tasks of discrimination, identification and 
imitation of intonation contours in statements and questions. The mechanisms of 
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perception of intonation structures may thus show a connection with the processes 
of pitch perception in music. Disorders in the discrimination of the direction of 
pitch variations found in amusic individuals comprise both musical sounds and 
intonation structures. 

The ability to discriminate between statements and questions by amusic users 
of a tonal language was studied by Liu et al. (2012). The results of their study show 
that the subjects obtained low scores for the tasks that used intonation contours 
with no text whereas for the tasks consisting in the discrimination between full 
statements and questions, complete both with respect to segmental and supraseg-
mental structures, the amusic subjects did not score as low as before in compari-
son with the control group. The authors believe that amusia only slightly impairs 
the process of language communication. In the complete structure of language, 
information is encoded not only through pitch variations but also through com-
binations of other acoustic features whose perception is not disturbed in amusia. 

Jiang et al. (2010) verified the truth of the proposition which asserts that early 
exposure to a tonal language may improve the process of pitch perception in amu-
sic individuals. The experiment was conducted with adult subjects who had used 
the tonal Mandarin Chinese language since their childhood. The results show that 
the subjects had problems not only with discrimination of musical pitches but also 
with tonal patterns and intonation structures. Amusia can therefore disturb com-
munication in tonal languages, in which the meaning of lexical units depends on 
the tone height to a significantly greater extent than in non-tonal languages.

Despite the fact that scholars are interested in the relationships between con-
genital amusia and speech prosody perception, it should be emphasized that their 
attention focuses on adult language users. Studies devoted to the characterization 
of these relationships in children are few.

4. OWN STUDIES

The goal of my studies was to investigate the relationship between the pro-
cesses of perception of music and speech prosody occurring in six-year-old chil-
dren. Previous studies with the participation of non-amusic children aged 5-7 
years (Wysocka 2007) showed that the development level of prosody and music 
perception competences is similar in particular age groups, which suggests that 
there are similar mechanisms responsible for the perception of these phenomena. 

The tests described in the article were conducted with the participation of 
three six-year old amusic girls (mean age 6.3), in whom hearing loss, cognitive 
and motor deficits, or lack of musical experience were not found. 
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4.1. The Investigation Tool and Test Procedure
The children were studied with tests devised by the author, which comprised:
1. The test for perception of instrumental tunes, made up of tune discrimina-

tion tasks (consisting of two-, three-, or seven-elements) and identification of tune 
contour direction. 

2. The intonation perception test consisting of intonation structure discrimi-
nation tasks in speech (in two- and three-syllable words and in seven-syllable 
utterances and in their vocalic forms) and identification of intonation contour di-
rection. 

3. The test for perception of tune in singing, made up of tune discrimination 
tasks (two-and three-syllable words, a seven-syllable utterance, and their vocalic 
forms) and identification of tune contour direction. 

4. The rhythm perception test, made up of tasks of rhythmic contours dis-
crimination.

5. The accent perception test in rhythm composed of tasks of determination 
and discrimination of accent position in two-, three-, and four-syllable rhythmic-
accentual structures. 

6. The accent perception test in instrumental tune, consisting of tasks of iden-
tification and discrimination of accent position in two-, three-, and four-element 
tunes.

7. The stress perception test in a sentence consisting of tasks of identification 
and discrimination of stress position. Each sentence was composed of four stress 
groups. In successive realization variants presented here, a different group was 
stressed.  

8. The emotional prosody perception test composed of tasks of emotion de-
termination and discrimination in speech. Particular realization variants contained 
realized utterances that were emotionally unmarked, or marked with joy, anger 
and sadness. 

The testing of each child took place within two weeks, during several indi-
vidual sessions, which lasted 10–20 minutes each. Their duration depended of the 
possibilities of the child’s concentration. The tests were conducted with the elimi-
nation of outside acoustic stimuli that could disturb the signals presented in the  
tests. After the instruction was given and explained, prerecorded material was 
presented, and repeated at the child’s request if the need arose or when it was ob-
served that the child did not concentrate during the presentation. 

The girls tested were seated at the distance of one meter from the loudspeak-
ers, this position permitting simultaneous perception of the signal by two ears. 
The volume of the signal was adjusted to their preferences; special care was taken 
to make the volume level sufficient for accurate hearing of the signals played. The 
series run in a given test was always preceded by a preliminary trial run accompa-
nied by the explanation of how to perform a task. 
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It was assumed that alternation of musical and prosodic tasks would be con-
ducive to a better concentration of attention and would reduce fatigability of the 
subjects. 

The obtained scores were compared with the results of the control group, 
which consisted of fi ve girls and fi ve boys aged six (mean age 6.2).

4.2. results of the Tests 
The tested girls scored worse in all the tests as compared with the control 

group of children (cf. Fig. 1. and 2.)

4.2.1. Tests for Perception of Tune and Intonation
Tone deafness impairs perception of musical pitches and melodic structures: 

their discrimination and the perception of variations occurring within them; that 
is why a particularly high disproportion of results between the experimental 
group and the control one was found in tasks of instrumental tune discrimina-
tion (23.33% versus 87.66% obtained as the mean result in the control group of 
six-year-old boys, and 83.3% scored by six-year-old girls) and in tune contour 
direction identifi cation tasks (7.77% versus 51.3% and 29% respectively in the 
control group). 

Amusic girls scored higher in the tests for perception of the tunes of sung 
words and sentences as compared with the test for perception of instrumental 
tunes.  In the tune discrimination tasks their score of correct answers was 58.88% 
(in the control group 80.5% and 76%). Better results were reported in tasks tune 
discrimination in words and sentences (65.55%); in contrast, in the tasks using 

Fig. 1. Correct answers in the experimental and control groups in musical tests [%].
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vowel structures, in which the subjects had to rely exclusively on the pitch of the 
vowels sung there was a decrease in the score of correct answers – 52.22%.  For 
the tasks of direction identifi cation in sung tunes the amusic girls gave equally 
correct answers both for text and vowel tasks  at the level of 11.11% (versus 49% 
and 30.66% in the control group).

A slight increase in answer accuracy as compared with the previous tests was 
reported in the intonation perception test (in intonation discrimination tasks, amu-
sic children scored 64.33% in answer accuracy: 65.55% for text tasks and 63.33% 
for vowel tasks). In the control group the mean percentage of correct answers was 
84.2% (with the girls in this group scoring 82%). In tasks of intonation contour 
identifi cation, the correctness percentage in amusic girls was 15% (16.66% for 
text tasks, and 13.33% for vowel tasks). In the control group, mean accuracy was 
52.5% (for girls – 32.7%).

The results obtained show that intonation perception and tune perception is 
worse in amusic children than in their peers not suffering from this defi cit. The 
tasks that proved to be most diffi cult were those based exclusively on musical 
material, while the easiest were those that tested the perception of speech prosody, 
in particular the text tasks. In the perception of singing the amusic girls achieved 
intermediate scores, approximating, however, the results of prosody perception 
tests.  It may be thus surmised that during the perception of singing the tested 
girls (possibly using the defi cit compensation mechanism) applied the strategy 
for speech perception. Worth noting is the fact that non-text tasks, in which the 
subject had to take only pitch variations into account, were performed with lower 
correctness only in the tasks of discrimination of sung tunes, in the remaining 
tasks these differences were negligible or not present at all.

Fig. 2. CORRECT ANSWERS IN THE EXPERIMENTAL AND CONTROL gROUPS IN 
PROSODIC TESTS  [%].
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4.2.2. rhythm and Accent Perception Tests
In the case of the three amusic girls lower scores were also reported in the 

test for rhythmic structure discrimination (58.33%  versus 91%  scored by all the 
control children, and  88%  by the girls in this group). This suggests that in the 
amusic subjects deficits in pitch perception may occur with rhythmic organization 
disorders. 

Far lower results scored by the amusic girls were also reported in the test for 
accent perception in a tune. For the tasks of accent position discrimination the 
subjects achieved the correctness level of 36.66% (the mean score in the control 
group being 77.3%, for the girls in the control group – 81.3%). For the tasks of 
accent position identification in a tune the result obtained was already better – 
60%  (in the control group all children scored 88%, with girls scoring  90.7%). 

Similar results were achieved in the test for accent perception in rhythm. For 
the tasks of accent discrimination, the accuracy of answers of the amusic girls was  
30% (for the control group 85.3 % and 78.7%) respectively) while for the tasks of 
accent position identification in rhythmic structures  this score was 57.77% (with 
respective 93.3% and 90.7% correctness in the control group). The better result 
for the tasks of accent position identification was probably influenced by the fact 
that the subjects used, more eagerly than in discrimination tasks, the available 
cards which symbolized individual elements of the melodic structure, which also 
involved visual perception and proved helpful in identifying accent positions.

In the test for stress perception in sentences this tendency reversed. The amu-
sic girls obtained the lowest scores for the tasks of stress position identification 
(25% versus 81.25% and 85% scored in the control group), for the tasks of stress 
position discrimination the correctness of their answers was 63.33% (all six-year-
olds in the control group achieved 81.25% of correct answers, with girls in the 
group obtaining – 85%). The low result for the tasks of stressed word identifica-
tion can be attributed to the fact that in the test material a stressed word stood out 
above the remaining words by an increased voice pitch, consequently tone-deaf 
persons might have found it difficult to identify it. 

4.2.3. Tests for Emotional Prosody Perception  
Very interesting results characterize the test for emotional prosody perception. 

For tasks of emotion discrimination the amusic girls achieved a 76.25% correct-
ness of answers while their peers in the control group achieved an average score 
of 95% (girls 95%). Even lower results were reported for the tasks of emotion 
identification (41.66% versus 80% and 78.75% obtained in the control group). 

The encoding of emotions in prosodic structures is performed by means of 
combinations of many features of speech sounds, in particular syllabic vowels: 
pitch, volume, articulation duration, and timbre essential in emotional prosody. 
The results of some studies (Tillmann et al. 2009) show that amusic patients may 
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also suffer, apart from tone deafness, from disorders of timbre perception. These 
deficits may perhaps underlie the impaired perception of emotional prosody. This 
problem seems certainly to require further investigation. 

RECAPITULATION

The obtained results confirm the effect of perception disorders concomitant 
with congenital amusia on the perception of speech prosody. The studied children 
obtained the lowest results in the tasks based on musical, in particular melodic 
material, which required the skill of pitch discrimination and identification of 
variations within tunes. They also had serious problems with the tasks of accent 
position discrimination in a tune and in rhythm. In the test for rhythmic structure 
perception the scores obtained by the amusic girls are also far lower than in the 
control group. In the tests for speech prosody perception the results of the control 
group are higher than those achieved by the amusic children in all types of tasks, 
in particular in the tasks that required identification and determination of prosodic 
structures.

Difficulties in the perception of music and speech prosody by patients af-
flicted with amusia are undeniably related to disorders of pitch discrimination but 
also, as the obtained results suggest, they may be caused by the impaired percep-
tion of timbre (the test for emotional prosody perception) and, although to a far 
lesser extent, by the impaired perception of the temporal organization of rhythmic 
structures (rhythm perception test).  

It follows from the presented test results that the perception mechanisms of 
music and speech prosody are interrelated.  This allows the utilization of music 
in stimulating the development of prosodic competence and the treatment of pro-
sodic disorders but only in the case of patients who are able to perceive musical 
structures. For amusic patients this solution may prove ineffective, that is why 
when conducting therapy it is necessary to use the supporting methods meant for 
amusia treatment.  
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SUMMARy 

Cleft lip and palate belongs to the most severe developmental defects. Its treatment is long-
lasting and requires multidisciplinary approach, while its stigmatization in the form of disturbance 
of facial aesthetics and/or speech disorders often remains forever, despite long and complex surgical 
treatment, correction of occlusion and laborious speech therapy. The speech of a patient with cleft lip 
and/or palate (henceforth: cleft lip/palate) reflects the location and extent of the anatomical defect. In 
cleft palate speech, one can distinguish active and passive compensations of the structural disorders. 
This article presents a less widely known visual aspect of cleft lip/palate speech production, i.e. 
compensatory facial movements during speech, as well as dysfunctional activity of the tongue that 
is inserted between the teeth or even operates outside the oral cavity in the production of anterior 
sounds in patients with considerable maxillary hypoplasia and occlusal disorders typical of cleft lip/
palate manifested as severe pseudo-progenia. 

Key words: cleft lip and palate, speech outcome assessment, open nasalisation, compensatory 
facial grimacing, interdental lisping, malocclusion 

Cleft lip/palate is one of the most severe developmental disorders and, at the 
same time, it is the most frequently occurring craniofacial anomaly ranking sec-
ond after inborn heart defects. Its treatment is very difficult, time-consuming and 
requiring multidisciplinary approach, while its stigmatization comprising facial 
aesthetic disorders and/or speech disorders often remains forever, despite long-
term multi-aspect surgical and orthodontic treatment and laborious rehabilitation 
of specific speech disorders. 
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The facial expression that communicates varying emotions and carries non-
verbal information for the surrounding can also be disturbed by distortions of the 
facial aesthetics caused by scars remaining after the surgical closure of the cleft lip 
(even after best possible surgery) or a small flattening of the nostrils or the tip of 
the nose. If this is accompanied by specific disfiguring compensatory nasal/facial 
grimacing aiming at decreasing air escape through the nose to enable the produc-
tion of pressure-requiring sounds, the distortions of facial expressions can seem 
shocking.  (Hortis-Dzierzbicka i Izdebski, 2008). 

The speech of a patient with cleft lip and/or palate constitutes a reflection of 
the location and extent of the anatomical defect that has survived surgical treat-
ment. Although the basic stigma of cleft palate speech is open nasalization that 
results from the velopharyngeal insufficiency, or from the presence of the oronasal 
fistula, the substitute strategies used to compensate these structural deficiencies 
vary widely. These strategies include: vocalic speech, voice weakening, fronting, 
backing, palatalizations, pharyngeal and glottal compensations, or active nasal 
fricatives. 

In accordance with the proposal made by Hutters and Broensted (1987), the 
extra-systemic closures, retracted articulation and other forms of substitution of 
oral sounds, vocal overexertion, or the accompanying compensatory nasal/facial 
grimacing are referred to as active compensations of palato-pharyngeal inefficien-
cy. On the opposite pole there are the so-called passive compensations in the form 
of hypernasality, excessive muffling of the voice, or avoidance of oral consonants 
that in an extreme form in the Polish terminology is called ‘vocalic speech’. 

Thus the presence of the compensatory facial expressions in the speech of the 
cleft palate patient with concomitant palate-pharyngeal insufficiency, or with an 
oronasal fistula, alters also the appearance of the face, disturbing further the facial 
aesthetics that is already present in cases of cleft lip and alveolus. The compensa-
tory facial movements are implemented as more or less visible grimaces that ac-
company speech and are caused by unconscious attempts to decrease the escape 
of the air through the nose by increasing nasal resistance.  (Warren et al., 1989). 
Their effect exerted upon the appearance and expression of the face depends on 
the degree of their manifestation that can be assessed on a three-valued scale. 
Grade 1 is a slight movement of the nostril, Grade 2 includes also the midface 
musculature, while Grade 3, the most severe one, embraces also the muscles of 
the forehead (Fig. 1–2). 

In a monograph by the first author concerning the results of surgical treat-
ment of velopharyngeal insufficiency in cleft palate patients with the use of a 
pharyngeal flap (the so-called pharyngofixation), compensatory facial expressions 
accompanying speech, evaluated against a generally accepted three-valued scale 
were present in 48% of the studied population (Hortis-Dzierzbicka, 2004). Thus 
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such compensatory facial movements are not marginal, both in their frequency of 
occurrence, and in their characteristic disfiguring appearance of the face. 

The disturbance in the articulation of the anterior consonants, described as 
interdental lisping, also has a mainly visual aspect. Although it is not charac-
teristic of the cleft lip/palate, this disturbance very frequently coexists with this 
defect, with the accompanying abnormal mouth breathing or/and strongly mani-
fested dento-occlusal distortions and a secondary pathological tongue placement 

Fig. 1. A 9-year-old boy after isolated cleft palate repair.  A fistula in the hard palate, slight 
open nasalization, severe compensatory facial grimacing. (a) face at rest, (b) a dynamic image while 
speaking.

a b

Fig. 2. A 17-year-old patient after total cleft palate surgery. Open nasalization, compensatory 
facial grimacing. (a) face at rest, (b) a dynamic image while speaking.

a b
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(Fig. 3). With considerable maxilla underdevelopment and a following pseudo-
progenia, the tongue has insufficient room in the oral cavity and places itself on 
the lower teeth, often more anteriorily. This is seen particularly well seen in the ar-
ticulation of dentalized consonants. In patients with most severe forms of cleft lip/
palate deformity (complete unilateral cleft lip and palate, complete bilateral cleft 
lip and palate) this visual defect is frequently very intense, to a degree correspond-
ing to disorders in occlusion and teeth placement (Fig. 4). In turn, lateral lisping in 
these cleft subtypes is usually manifested by pushing the tip of the tongue in the 
alveolar cleft. However, articulation disturbances such as interdental and lateral 
lisping are not specific for cleft lip and palate (Stecko i Hortis-Dzierzbicka, 2000; 
Konopska, 2006) and they have no relation with the velopharyngeal insufficiency. 
In the literature they are often referred to as “minor articulation errors”. Because 

Fig. 3. A 7-year-old boy after closure of unilateral cleft lip and palate. (a) face at rest, notice-
able mouth breathing; (b) a dynamic image while speaking – discrete nasal grimacing, noticeable 
pseudoprogenia; (c) an occlusion image: missing second incisor bud on the cleft side; first incisor 
shortened and rotated, lateral and anterior crossbite; (d) close –up photo of lip and nose area – typi-
cal tongue placement at articulation of dentalized consonants.

a b

c d
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of their frequent occurrence and high intensity they are described as a “visual as-
pect of cleft speech”.  (Witzel, 1995).

In children born with cleft lip and/or palate, social withdrawal, excessive shy-
ness or, conversely, aggressive behaviour are observed. Such behaviour is often an 
unconscious reaction to the requirements of the contemporary world, the world of 
the media imposing canons of beauty and overcome with the idea “what is beau-
tiful is good”. This increases the distance from the social environment towards 
persons with cleft lip/palate. If the visual speech distortions in the population of 
patients described in the present article occur, they can often significantly inten-
sify this negative perception of persons with cleft lip/palate. They also hinder the 
choice of the path of life and make unavailable the professions in which the visual 
aspect is significant. 

Another reason why we point out this problem is the fact that in attempts at 
standardization of cleft lip/palate speech, attention is paid to auditory evaluation 
that is regarded as the “golden standard”. In this assessment there is a growing 
tendency to use anonymous speech recordings and evaluation by at least two rat-
ers well acquainted with the issue of cleft lip/palate speech, who have at least a 
five-year-long experience in working with cleft lip/palate children. In our opinion, 
such evaluations are taken out of context, because they do not include a simultane-
ous clinical examination of the patient with regard to air tightness and efficiency 
of the palate, lips or the alveolus. Such assessments do not contain evaluation 
of facial expressions, whose distortions while speech, as was argued,  constitute  
very important compensatory element of speech of a patient with cleft lip/palate. 

Fig. 4. An 18-year-old female patient after closure of complete bilateral cleft lip and pala-
te Well manifested pseudo-progenia caused by a considerable maxillary underdevelopment in rela-
tion to the mandible; the lower dental arch significantly protruding over the upper arch. (a) A static 
image – typical sinking in of the upper lip and the subnasal region; (b) a dynamic image while spe-
aking – typical tongue placement at the realization of dentalized consonants. 

a b
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Thus, in the evaluation of clinical results with regard to speech, in order to 
attain its full credibility, the present authors employ for each individual patient a 
broad detailed package of examinations embracing: (1) perceptual auditory as-
sessment of spontaneous speech as well as recordings of speech; (2) assessment 
of video recordings of facial expressions during speech; (3) if open nasalization 
has been ascertained auditorily, we employ videonasofiberoscopy of the vocal 
tract, with special attention paid to the velopharyngeal sphincter function while 
speaking; (4) detailed clinical ORL and phoniatric assessment; (5) examination 
of hearing. 

Recordings of speech are done with the use of a broadened word test that 
comprises all sounds of the Polish language, developed specially for the needs of 
speech examinations in patients with cleft lip and palate. The test is compatible 
with tests used in Western countries (zdunkiewicz-Jedynak and Hortis-Dzierzbic-
ka, 2000). Simultaneously, video recordings of facial expressions are performed.

The word material used in videonasofiberoscopic recordings of the palato-
pharyngeal sphincter function has been constructed so that it would include all the 
three plosives and fricatives and affricates representative of the Polish language 
in sequences with both high and low vowels, as well as single nasal consonants. It 
also contains syllables and short utterances, and counting to 10 or 20, depending 
on the patient’s age. In order to ensure compatibility of assessment outside the 
clinical and international forum, the test was composed basing partly on word ma-
terial created for the need of cleft speech assessment in Sweden, Denmark, Great 
Britain and USA. (Hortis-Dzierzbicka, 2004;  Hortis-Dzierzbicka et al., 2012).

Clinical ORL and phoniatric assessment includes detailed examination of oral 
cavity, air tightness, symmetry and mobility of the palate, nasal patency, adenoid 
and tonsils’ configuration, otoscopic examination and hearing test. 
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SUMMARy

Speech reception is a perceptual phenomenon. Hence in the assessment of cleft palate speech 
its auditory evaluation is a basic golden standard with respect to identification of speech disorder 
and  defining the degree of its intensity. yet auditory evaluation does not provide information about 
the cause of this disorder. And here, with a good knowledge of the cleft palate issues and per-
fect skills in using the endoscopic technique, nasofiberoscopy, i.e. endoscopy using flexible optics, 
is irreplaceable. It enables direct visualization of the velopharyngeal sphincter at rest and during 
speech, allowing the simultaneous assessment of its structure and function. It also allows simultane-
ous endoscopic evaluation of other elements of the vocal tract that exert a direct effect on speech 
resonance. Thus it has fundamental significance for the choice of the treatment procedures and for 
the evaluation of the successive stages of treatment and rehabilitation. 

Key words: cleft palate, speech assessment, hypernasality, velopharyngeal insufficiency, 
nasofiberoscopy, pharyngoplasty.

The basic problem and the starting point with regard to the possibilities of 
proper speech acquisition in children with cleft lip and/or palate is a defect in the 
peripheral speech apparatus.  The presence of orofacial clefting  creates a patho-
logical opening between the oral and nasal cavities, and the inability to achieve 
the velopharyngeal closure. This physical impossibility to create an appropriately 
high pressure in the oral cavity that in fact forms one common space with the na-
sal cavity, or even opens up at the front to the outside world through the  split in 
the  alveolus and the clefted lip, is responsible for the impossibility to implement 
oral consonants whose articulation requires the c reation of pressure in the oral 
cavity. Moreover, cleft muscles of the velum, instead of joining  medially, and 
synergically drawing together in speech, guaranteeing its correct resonance, are 
attached alongside the cleft margins. The impossibility to implement the velopha-
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ryngeal closure results in the escape of the air through the nose at the realization 
of oral sounds, giving the speech a characteristic tone called open nasalisation.  

Cleft lip and/or palate is the most frequent developmental craniofacial defect. 
In Poland, about 600-800 children with this developmental defect are born every 
year, with an average frequency of occurrence equalling 1,6-2/1000 live births. 
The defect is constituted by partial or total lack of fusion of facial and palatal 
outgrowths of the maxilla in the midline, normally occurring in the first months of 
fetal life. Depending on the site, or sites, in which this lack of fusion has occurred, 
one has to do with cleft lip, alveolus or palate, uni- or bilaterally. The extent of the 
defect within a given site can differ with regard to the velum from the marginal 
form, e.g. the uvular cleft without the involvement of other muscles of the velum  
to a total clefting of the hard palate and the soft palate that reaches the foramen 
incisivum. A particularly difficult  to diagnose form of the palatal clefting is the 
submucous cleft palate, especially in its occult form (Hortis-Dzierzbicka, 2011). 
It also seems worth noting that about 30% of the submucous cleft palate are re-
vealed following a careless adenotomy (Witzel, 1986). In this context it must be 
remembered that it is not only the extent of the cleft on the Veau or Kriens scale 
that decides on the gravity of the defect, but also the cleft width of the and the 
degree of the development of the muscles of the velum. 

The delay in the development of active speech in children born with cleft 
palate becomes apparent very early. As soon as at the period of babbling, the 
speech of infants with palates not treated surgically is characterized with lack or 
limited number of anterior consonants, a high frequency of retractions and glottal 
compensations. Thus, early surgical closing of the cleft palate crevice, i.e. in the 
first year of life, has a fundamental significance for the development of speech in 
children born with that developmental defect, simultaneously conditioning early 
rehabilitation on the basis of the reconstruction of the correct anatomical struc-
tures.  It simultaneously decreases the impact of the defect upon the acquisition of 
the ability of correct articulation and upon language competence in children born 
with cleft lip and/or palate.  This happens because pronunciation errors occur in 
those children as a direct result of the anatomical defect. Starting as soon as at 
the earliest years,  over time they are incorporated into the phonological system 
of a given child (Chapman, 1993), thereby, in the long run, they adversely affect 
the  communication of the child with the social environment and the chances of 
obtaining proper education. It is within the first three years of the child’s life that 
most dynamic acquisition of the phonological system takes place (Łobacz, 1996). 
Hence, as correctly observed by Pluta-Wojciechowska (2011), the impact of the 
palatal cleft on the speech acquisition should be looked upon in an integral way, 
not only with regard to distortions in the realizations of phonemes. 
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According to the data in the literature of the subject, velopharyngeal insuffi-
ciency occurs on the average in about 25-30% of the cases, following the primary 
palatal closure. (Peterson-Falzone, Karnell, Hardin-Jones, 2001). (Fig. 1-2). An-
other frequent complication of primary palatoplasty are palatal fistulas, i.e. unin-
tended communication between the oral and nasal cavities in the form of resting 
openings that have remained despite the surgery on the palate. (Fig. 3). The effect 
of the fistulas in the palate exerted upon speech depends on their localization and 
size, but generally it is similar to the symptoms of velopharyngeal inssuficiency, 
caused by insufficient length or dysfunction of the surgically joined palate. Hence 

a b

a b

Fig. 1. Endoscopic view of the velopharyngeal sphincter function after surgical closure of  the 
cleft palate:  a good result of the surgery: (a) breathing; (b) phonation – complete velopharyngeal 
closure, correct speech resonance, open nasalization (-). 

Fig. 2. Endoscopic view of  the velopharyngeal sphincter after surgical closure of  the cleft 
palate:  an unsatisfactory result of the surgery: (a) breathing; (b) phonation – incomplete velopha-
ryngeal closure,  open nasalization in speech (3+). 

The Role of Endoscopy in the Assessment of the Vocal Tract...
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it is crucial to realize that not only the moment at which the operation is performed 
is important, but also the skill and experience of the surgeon. The unsatisfactory 
result of the surgery consisting in the failure to obtain full air-tightness of the pal-
ate (oro-nasal fistula) or a failure to obtain tightness of the velopharyngeal closure 
(short palate, extensive scars, wrongly joined muscles) is more or less equivocal 
with an operation that was either  late/delayed or for some reasons abandoned. 
Regardless of the cause , a common clinical sign of both velopharyngeal insuf-
ficiency and the presence of fistulas in the palate is air escape through the nose 
accompanying the articulation of oral sounds, manifested by open nasalization 
and/or specific air escape produced by the so-called anterior fistulas or a mar-
ginal velopharyngeal closure. These symptoms can be accompanied by a delay 
or complete inhibition of the development of articulation of oral consonants and 
the development of the so-called vowel speech, shifting of places of articulation 
of certain sounds to other places in the oral cavity (palatalizations, retractions, 
coarticulations) and outside it (compensatory pharyngeal and glottal closures). 
Secondary operations aiming at the repair of the above-mentioned effects of pri-
mary operations are as a rule performed later than at the 5th year of age and their 
result is often dubious, both in terms of surgery for velopharyngeal insufficiency 
and fistula closures . In the world literature, the effectiveness of pharyngoplasty 
procedures with regard to the elimination or significant reduction of hypernasal-
ity is evaluated as 70%, while the effectiveness of palatal fistula closures is about 
30% and these operations must often be repeated several times. 

Previously, the researchers dealing with open nasalization, the main cleft 
speech feature, wanting to explain its nature, focused their attention exclusively 
on the role played by the soft palate and its ability to approach the posterior pha-
ryngeal wall  during speech. It had a direct relation with the fact that the first meth-

Fig. 3. The most frequent complication remaining  after primary palatal repair 
– the so-called oro-nasal fistulas: (a) anterior (in the hard palate); (b) a fistula in 
the soft palate, an intraoral view.
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od of the evaluation of soft palate activity during speech was cephalometry with 
the use of lateral radiograms. However, it enables evaluation exclusively in the 
sagittal plane, that is, of the length of the palate and its position and distance from 
the posterior pharyngeal wall at rest and speech – pronouncing isolated sounds, 
most often, [a] or [e] or [s]. In the1960’s, this method evolved into the direction of 
cineradiography and, later, videofluoroscopy, a technique commonly used at pres-
ent, especially in the USA and great Britain (Hortis-Dzierzbicka and Komorows-
ka, 1994). These methods allow one to analyze the activity of the velopharyngeal 
sphincter during speech using not only isolated sounds, but also consonant-vowel 
sequences and short utterances, both in the sagittal and horizontal planes. 

Another method of the assessment of soft palate and pharyngeal activity dur-
ing speech is nasopharyngoscopy, i.e. the assessment of the degree of velopha-
ryngeal closure during speech with the use of fiberoptics, preferably using stan-
dardized speech tests (Heningson, 1988, Hortis-Dzierzbicka, 2004). Undoubtedly, 
the greatest advantage of nasofiberoscopy in the assessment of velopharyngeal 
closure lies in the fact that it allows a direct simultaneous and multiplane visual-
ization of all elements of the velopharyngeal sphincter, i.e. the soft palate, poste-
rior and lateral walls of the pharynx. When performing nasopharyngoscopy, the 
clinician observes the soft palate from the top, having simultaneously a detailed 
view of the velopharyngeal sphincter area, both at rest and during speech. Using 
this method one can diagnose even the minute details such as e.g. the missing 
uvula muscle and irregularities caused by the presence of the adenoidal tissue. 
Joining the endoscope with the vision track and a simultaneous connection of a 
high quality microphone allows to register on durable carrier media the velopha-
ryngeal activity during speech, which allows not only a direct assessment, but also 
archivization of  the data for retrospective and comparative analyses. This has a 
fundamental significance for both final and periodic, often far removed in time, 
assessments of the effects of treatment and rehabilitation. 

A significant argument for the endoscopic technique can be the fact that the 
velopharyngeal sphincter function assessment should not be removed from its 
context, that is, it should not be done without a simultaneous thorough assessment 
of other component elements of the vocal tract. This is because the efficiency of 
the vocal apparatus in children born with cleft palate is determined not only by the 
reconstructed palate, but also by the patency and air tightness of the nasal passag-
es, the size of the palatine and pharyngeal tonsils, the state of the larynx, and the 
correct functioning of the Eustachian tubes that enables ventilation of the middle 
ear. All these organs exert an influence on the ultimate speech resonance, and di-
rect visualization by means of nasofiberoscopy is indispensable in their complex 
assessment  (Hortis- Dzierzbicka, 2001). 

Sole rehabilitation of speech by a speech therapist following cleft palate sur-
gery in patients with significant tissue deficit or restricted mobility of the palate 
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is often ineffective. It must then be supported by surgery. Surgical treatment of 
the secondary velopharyngeal inefficiency is aimed at the improvement of the 
velopharyngeal closure. These operations divide into two basic types: carried out 
with the involvement of the palatopharyngeal muscles (Sloan 2000). In cases of 
suspected wrong muscle fusion following primary surgery, the re-operation on the 
palate can be performed and the correct direction of the muscles of the palate can 
be then reconstructed. However, when the newly joined palate is too short, this 
operation can be connected with posterior pharyngeal flap pharyngoplasty pro-
cedure (Fig.4). The preoperative assessment with the use of the nasofiberoscopy 

Ryc. 4. Severe velopharyngeal insufficiency following palatal surgery before and after second-
ary surgery for speech:   

a) Endoscopic view of the velopharyngeal sphincter before a palatal re-repair and pharyngo-
plasty  - the breathing phase

b) Endoscopic view of the velopharyngeal sphincter function  prior to a palatal re-repair 
and pharyngoplasty – phonation – incomplete velopharyngeal closure with a large centrally located 
velopharyngeal gap ; open nasalization in speech (3+)

c) Endoscopic view following palate re-repair with concurrent posterior pharyngeal flap  
pharyngoplasty – the breathing phase; the pharyngeal flap is seen in the midline. 

d) Endoscopic view following palate palatal re-repair with concurrent posterior pharyngeal 
flap  pharyngoplasty– phonation – complete velopharyngeal closure with the flap at the bottom; cor-
rect speech resonance, open nasalization. (-)
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permits the estimation of the degree of the velopharyngeal sphincter inefficiency 
and evaluation of the movement of its individual elements at speech (palate, the 
posterior and lateral walls of the pharynx), which has a fundamental significance 
for the choice of the method of the operation. Post-operatively, nasofiberoscopic 
assessment of velopharyngeal sphincter function during speech enables to deter-
mine the cause of its possible failure in the form of a persistent velopharyngeal 
inefficiency and a reflection of this state in speech as a persisting hypernasality 
or velopharyngeal snort (Hortis-Dzierzbicka, 2004). As was mentioned above, 
the results of various reparative operations that aim at an improvement of the 
functioning of the velopharyngeal sphincter are controversial, although they are 
regarded as satisfactory more often than in the case of palatal fistulas. 

Next, the effect of the oro-nasal fistulas is to a considerable degree condi-
tioned by their localization and size. Their most frequent location is the post-
alveolar region and the anterior part of the hard palate (i.e. the so-called anterior 
fistulas), and the border between the hard and soft palate. The fistulas in the soft 
palate are relatively least frequent. As a rule, larger fistulas, of a diameter exceed-
ing 5 mm, cause open nasalization, and smaller than that, especially retroalveolar 
fistulas or small fistulas in the hard palate cause characteristic noises accompa-
nying speech. In the Polish language, these noises usually accompany sibilants 
spelled as {s} and {sz}, because of particularly frequent occurrence of fistulas in 
the articulatory region of these consonants. yet the hoarse or metallic nasal noises 
that sound definitely different and are often unpleasant to the ear are associated 
with the borderline, or small velopharyngeal inefficiency (Kummer at el., 1992). 
When one is not sufficiently acquainted with the cleft palate issues and has an 
untrained ear, the fistula noises are often confused with velopharyngeal insuf-
ficiency. The same can be said of the compensatory grimaces, often very intense, 
of the facial muscles, which is an unconscious defence of the organism against 
the escape of air through the nose during speech, independently on the cause. Not 
without significance is also the fact that the sole presence of oronasal fistulas is 
sufficient to disturb the functioning of the velopharyngeal sphincter, because as 
a result of a fistula presence the intraoral pressure can decrease, causing insuf-
ficient stimulation of the sphincter during speech (Henningson and Isberg, 1987). 
It also is important in planning and choice of further secondary operations aimed 
at improving the quality of speech. The integrity of the palate should be the re-
stored first, and then, according to need, other reparatory operations should be 
performed, aiming at the improvement of the velopharyngeal sphincter. However, 
every case requires careful consideration of the choice of the method if treatment, 
as well as individual approach, that is, extensive experience in complex treatment 
of the defect. 

The fact that the symptomatology of oronasal fistulas and velopharyngeal 
inefficiency is often similar is the reason why lack of adequate knowledge and 
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lack of the possibility of establishing correct differential diagnosis makes that 
the choice of the surgical method is often erroneous and leads to an unnecessary 
operation that does not remove the cause of the speech defect, not giving a chance 
for its improvement. Thus the endoscope is indispensable for correct differen-
tiation of the participation of palatal fistulas and the velopharyngeal dysfunction 
in the persistence of the described features of cleft speech, both pre- and post-
operatively.

In the literature on complications following pharyngoplasty, the issue of the 
occurrence of obturation of the upper respiratory tract following the use of a pos-
terior pharyngeal flap is often raised (Shprintzen, 1988; Fraulin at al., 1998). Its 
extreme form leads to the development of the obturative apnea syndrome (Wells 
at al., 1999; Liao et al., 2002). It seems that the conception of the use of extra 
large flaps, accepted by many surgeons, also known as ‘overcorrecton’ is errone-
ous. This procedure is applied to patients with weak movements of the lateral 
walls of the pharynx in speech; the condition is usually diagnosed prior to sur-
gery by means of nasofiberoscopy or vieofluoroscopy. Another cause of the sleep 
apnea syndrome following posterior pharyngeal flap pharyngoplasty is leaving 
intact hypertrophied palatine tonsils. As a rule, they should be removed as early as 
several months before pharyngoplasty (Witt, 2000), or as a concurrent procedure  
(Eufinger i Eggeling, 1994). Otherwise, the tonsils can obstruct, partially or fully, 
the bottom side of lateral portals, obstructing the patency of the respiratory tract 
at this level. With regard to the pharyngeal tonsil, because of the mentioned large 
percentage of velopharyngeal closures with its indisputable participation, also fol-
lowing pharyngofixation, especially in young patients, qualifying for its removal 
in cleft palate patients should be performed with extreme caution. 

It should be emphasized again that in all these classifications for additional 
or complementary surgeries, pre-operative  nasofiberoscopic assessment is neces-
sary, as only it enables a targeted therapy rather than a blind treatment. It is pres-
ently regarded as an instrumental “golden standard” in establishing the diagnosis 
of speech disorders in cleft palate patients. 

Identification of the adenoid hypertrophy, its involvement in the velopharyn-
geal closure, assessment of tonsillar hypertrophy, especially posteriorly directed, a 
resulting obturation of the upper respiratory tract, identification of extra large pha-
ryngeal flap or flap retraction, and  its involvement in the velopharyngeal closure 
can be performed only with the use of an endoscopic examination. Thus fiberop-
tic endoscopy, enabling a direct and complete assessment of the velopharyngeal 
sphincter shape and function, as well as of those other elements of the vocal tract 
that exert a direct effect on the nasal resonance, is indispensable at every stage of 
speech pathology treatment in cleft palate patients. What is absolutely significant, 
this technological possibility must be backed up by excellent knowledge of the 
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cleft issues and wide experience in the evaluation of cleft speech, as well as in 
assessment of the velopharyngeal sphincter function. 

Nasofiberoscopy has also a fundamental significance for diagnosing and ap-
plying appropriate treatment in submucous cleft palate. As was widely discussed 
before  (Hortis-Dzierzbicka, 2011), so-called occult submucous cleft palate that 
defies recognition even in a detailed intraoral examination, constitutes a particu-
lar diagnostic difficulty.  It does not manifest the  triad characteristic of the overt 
submucous cleft palate: a cleft uvula, „zona pellucida”, a notch in the hard palate 
in place of a posterior nasal spine at palpation. Sometimes it involves only a part 
of the palate muscles and can be diagnosed only endoscopically. The contrast 
between the degree of velopharyngeal insufficiency and the image of the palate 
in endoscopy, vs. the image obtained at intraoral examination can often be amaz-
ingly strong, pointing clearly at the need of operative treatment. Unfortunately, 
in Poland this method is not used besides the authors’ home institution. More-
over, the concept of occult submucous cleft is little known, which is reflected 
negatively in the possibility of appropriate management in such cases. More often 
than not, children with not only with occult submucous cleft palate, but also with 
its overt type (the symptom triad mentioned above) and with severe hypernasal-
ity and strongly impaired speech intelligibility  remain without proper diagnosis 
throughout years. Moreover, what we particularly emphasize, having an excep-
tional experience in this field at the country scale, even if the presence of the 
symptom triad that is easy to recognize, and if the diagnosis of the submucous 
cleft palate is finally  be established, speech therapists for their own or by order of 
a laryngologist or a phoniatrician, spend many years on “rehabilitation” of these 
children, in fact without any chance to obtain a favourable result. Reaching a good 
result is impossible because in such cases what is needed is surgical closure of 
the clefted palatal musculature. Speech rehabilitation should be implemented no 
sooner than after the operation, and not before it or in place of it. 
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SUMMARy 

The article deals with the problem of symptomatology of graphomotor disorders, focusing on 
the situational determinants of the observed symptoms of pathologies and on the related difficulties 
with the assessment of handwriting/writing activity. It is based on the example of my own patients 
under care of the UMCS Department of Logopedics and Applied Linguistics Logopedic Lab. Stu-
dents with disordered graphomotor skills and without being properly diagnosed experience failures 
at school: when trying to prevent them, they follow the remarks made by teachers and parents which 
largely refer to the results of their students’work rather than the manner of performing the writ-
ing activities. Students with graphomotor disorders may sometimes achieve a comparatively high 
graphic level of handwriting, and the legibility of the text, at the same time, however, they are un-
able to function properly under school conditions and at home as writing is too time-consuming and 
exhausting, it engages the student’s attention too much at the expense of other kinds of activities. 
The illustration of the phenomena in question is the patients’ handwriting samples. 

Key words: logopedics; diagnosis;  graphomotor skills; dysgraphy

INTRODUCTION

In logopedics, there is a need for in-depth reflection on graphomotor skills 
and graphomotor disorders. In speech pathology, relationships between an in-
dividual’s verbal communication and written communication can be extremely 
complex: discrimination between the two spheres through the information trans-
mission channel explains the phenomena occurring in the normal state (Grabias 
2001); however, in cases of disorders, particularly developmental, there arise 
many detailed problems, important in the diagnostic and therapeutic aspects. 
This is illustrated inter alia by studies devoted to disorders of central auditory 
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processing (Przybyla, Wall 2012) or to ADHD (Stasik et al. 2009), which deal 
with the problem of determinants of various types of difficulties experienced  
by patients.

Graphomotor skills currently tend to be seen in many aspects and dimen-
sions. The investigation trend oriented towards the kinematic analysis of writing 
emphasizes that the use of the digital drawing board for assessment of drawing 
and writing has changed the attitude to the problem: from product-oriented to 
process-oriented; apart from the quality of handwriting the automation of writing 
movements and their fluency is studied (Stasik et al. 2009). As these studies show, 
therapeutic management cannot always reconcile expectations and requirements 
concerning the product and process at the same time. It is certainly impossible to 
help all patients, especially in cases of too late intervention. 

It is a fact that practitioners do not have the specialist apparatus enabling 
exact examination of the handwriting activity. This aspect of handwriting can-
not however be disregarded in diagnostic procedures because this may adversely 
affect the development of writing skills and the whole school education in pa-
tients with graphomotor difficulties. A broad approach to graphomotor skills con-
sisting in the combination of the process and product of graphomotor activities 
determines a multi-level assessment: the two aspects are equally important here 
(Domagała, Mirecka 2010b). Nevertheless, under school conditions, teachers and 
educators largely focus their attention on dysgraphy understood as “untidy and 
illegible handwriting” (Wrońska, Nowak 2007: 93) – “The term ‘dysgraphy’ usu-
ally applies to the low graphic level of handwriting, which makes it illegible or 
difficult to read” (Wrońska 2009: 336). J. Wrońska and E. Nowak stress that it 
is necessary to develop good criteria for dysgraphy and define standards (2007). 

In the basic aspect, the problem is that the level of knowledge about writing 
and reading disorders is still comparatively low in society. M. Półtorak (2007) ex-
amined the level of knowledge on the subject among future educators and teachers 
(students about to complete their MA studies)1 – even on these grounds one might 
think that difficulties of many students at school will not be noticed at the right 
time.

THE gOAL OF THE ARTICLE

The article deals with the problem of symptomatology of graphomotor dis-
orders, focusing on the situational determinants of the observed symptoms of 
pathologies and on the related difficulties with the assessment of handwriting/
writing activity. It is based on the example of my own patients under care of the 

1 The highest level of dyslexia was found in future educators (42.35% of correct answers in the 
Dyslexia Awareness Questionnaire”), a lower level was reported in early-school education teachers 
(22.58%), the lowest in teachers of Polish (8.14%). 
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UMCS Department of Logopedics and Applied Linguistics Logopedic Lab. The 
goal of the article is to discuss and illustrate the phenomena that occur in the case 
of graphomotor disorders not identified at the patient’s optimal time and hidden 
from the environment, i.e. from teachers and parents who understand the disorders 
in a different way, thereby depriving the child f appropriate support and specialist 
help. Under such conditions, graphomotor disorders are related to the growing 
problems in learning and the rise of general difficulties with many school subjects 
in the course of education. 

INVESTIgATION PROCEDURES 

Investigation methods involved an analysis of the handwriting product car-
ried out on large material (school notebooks, notes, handwritten texts made during 
therapy classes) and observation of subjects during classes, interviews with sub-
jects and their parents, analysis of documentation and results of specialist tests. In 
the present study I present the results of investigation procedures applied to two 
selected patients:  

1/ Konrad J., sixth grade, elementary school.
At the stage of early education the boy had great difficulties with reading and 

writing; he learned to read in fourth grade and has since read without errors, at 
the right rate and with understanding whereas writing difficulties still continue. 
Konrad did not consult a specialist until he was in sixth grade; at this stage the 
problem reported by his parents to the Logopedic Lab was orthographic errors. 
In the interview with his parents the issue of the lower level of handwriting was 
raised: difficulties in this sphere had long worried them but these were attributed 
to the child’s lack of diligence and carefulness, and his unwillingness to make an 
effort, with the parents waiting for spontaneous improvement. The interview indi-
cated that some teachers lowered his grades because of the condition of his subject 
notebooks but others had no reservations in this respect. Very positive remarks 
about the student concerned his many interests and his vast knowledge in selected 
fields. To the boy himself, writing is the source of growing frustration.

In this case, in view of my own findings concerning his orthography and 
the graphic aspect of his handwriting, a complete diagnosis at the psychological-
pedagogical counselling centre was recommended: as a result, the student was 
diagnosed to have developmental dyslexia (dysorthography, dysgraphy), and his 
above-average intelligence was emphasized at the same time.  A significantly di-
minished manual dexterity was identified as one of the causes of his dyslexia. 
Konrad is thus an example of a patient who for years battled with graphomotor 
disorders by himself, without proper diagnosis and specialist help, with a reputa-
tion of “an able idler”.

Symptomatology of Graphomotor Disorders – Situational Determinants...
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2/ Dominika K., fourth grade, elementary school. 
At the stage of early education, growing difficulties in studying were reported 

in the student; in second grade she was sent by the school to a psychological-
pedagogical counselling centre for diagnosis. It was found that the child’s general 
intellectual development was in the lower range of average abilities and was dis-
harmonious. After the next two years, her results in fourth grade were even worse: 
below-average general intellectual development, and numerous persisting partial 
deficits. During the period in question it was shown that the graphic level of her 
handwriting was significantly diminished (the student writes letters slanted in dif-
ferent directions, shows great fatigability, the rate of work is slow, the muscle tone 
of the hand being observed while writing. The characterization of her personality 
emphasizes that Dominika is very sensitive and reacts emotionally to her difficul-
ties related to school failures. 

The girl was under care of the Logopedic Lab from the end of third grade 
because of difficulties in learning to read and write. In this case, the analysis of 
school records points out the teacher’s high assessment of the child’s handwrit-
ing (here: the mid-year assessment of handwriting in third grade says “her hand-
writing is well-formed, careful and aesthetic”). Dominika is an example of the 
subject whose graphomotor disorders, from the standpoint of her teachers and 
parents, remain hidden, to the extent that the graphic level of her handwriting is 
regarded as the “strong point” of the child, who has general learning difficulties 
(she is a so-called “weak student”). The diagnosis of dysgraphia (developmental  
dyslexia) in the case of below-average intelligence is an unjustified diagnosis (Bog-
danowicz 2009), but, consequently, writing difficulties become one of the girl’s in-
sufficiently diagnosed school problems which her environment failed to understand.  

During the investigation procedure symptoms of graphomotor disorders were 
reported in the two students (in accordance with the categories defined in the 
“Profile of graphomotor Skills” – Domagała, Mirecka 2009a, 2009b, 2010c); the 
situational determinants of the graphic level of handwriting was analyzed and 
the situationally implied difficulties with identification of pathological symptoms 
under school and domestic conditions were determined. 

RESULTS

Disorders of graphomotor skills in students who experience failures at school 
may remain undiagnosed for a long time. The symptoms of disorders in the 
graphomotor sphere tend to be situationally variable, which makes it difficult to 
assess growing difficulties in this field. 

1/ The case of Konrad J.
Konrad’s case demands that we focus attention on the highly differentiated 

graphic level of his products: the texts written down in school notebooks during 
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lessons may even arouse doubts whether they were written by the same person (cf. 
example no. 1a and no. 1b).  

The collected handwriting samples from different subject notebooks (from 
the same period of learning) obtain higher or lower grades during the analysis 
of products of graphomotor activities, which comprises the categories contained 
in the Chart of Assessment of Handwriting and Letter-like Designs (Domagała, 
Mirecka 2010c). The student’s abilities may thus have been perceived in a differ-
ent way by teachers of particular subjects. What determines the diversity of the 
samples is here first of all their writer’s inner motivation: the assignment will most 
certainly be checked/not checked by the teacher, or graded/not graded; this will 
have an effect on the final grade/will not. As a result a legible written entry can be 
produced, which cannot be accused of negligence (cf. example 1a – the student 
gains in the teacher’s opinion, taking care for example of the correct placement 
of writing in the ruling and on the page, using colorful underlining and prevent-
ing the crossing out of letters below their body, or the handwritten entry is hardly 
legible/ illegible in places, showing a total lack of care over the graphic level of 
handwriting (example 1b). In the case of a significantly diminished manual dex-
terity (which was diagnosed in Konrad) the graphic aspect of the texts written at 
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school and at home depends on the effort that the student can make in writing, and 
on the time that he currently has. Konrad complains of being quickly tired while 
writing, of exhaustion, and time consumption: he often has the impression that the 
writing movements are getting out of control (one might guess this by assessing 
writing samples such as 1b). His Polish notebook (often checked by the teacher) 
looks comparatively good – a higher graphic level of notes in this exercise book 
is achieved, however, at the expense of other, not inspected notebooks, which pa-
tently reveal the student’s inefficiency during lessons (as shown in example 1b), 
in particular when many texts are written down. In this case, the student’s special 
endeavors made in fear of a negative grade make it impossible for the teacher of 
Polish to notice the scale of the boy’s writing difficulties. 

The analysis of school writing products permits the conclusion that the boy 
usually tries to achieve a legible level of writing for him: this was confirmed dur-
ing the interview with the subject. Alterations in the notes, crossings-out, careful 
writing down of the most important information, e.g. instructions for homework, 
are signs that the boy wants to make use of his texts - he wants to be able to read 
them. With regard to studying, Konrad is an ambitious boy: his parents, both with 
university education, impress him with their professional achievements; that is 
why he would like to do as best at school as he can, which he treats as a condi-
tion for acquiring a good profession and developing his interests. With the lack 

Example 1b. Konrad J. – the writing in the religion notebook, fifth grade
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of specialist help (in the period prior to the dysgraphy diagnosis) he often tried to 
cope with his difficulties on his own. Examples no. 2a and 2b, the samples from 
the same notebook, illustrate his striving to achieve the legibility of handwriting: 
through a special, angular form of graphic signs and regular writing, modeled af-
ter technical lettering (2a) or through writing large signs with distinct shapes, and 
with rounded lines. 

The ways of writing graphic signs illustrated with examples 2a and 2b can 
be only short-term solutions used by the student: they require too much work and 
are not useful as such, especially under school conditions (the manner of writing 
down in the form as in example 2a appears only in several notebook pages). The 
attempts to minimize effort are understandable in his situation. This is illustrated 
with examples nos. 3a and 3b: at the level of the handwriting product the striving 
for economy of the manner of writing manifests itself here first of all in the size 
and direction of writing as well as in the choice of the tool, which is expected to 
make writing less tiring (attempts to write with a fine-tip pen – 3b). However, 
letter forms are thus lost and distortions occur in the structure of words; conse-
quently, texts are difficult to read. 

The collected samples of Konrad’s handwriting, as for example no. 3 (here: 
the boy does not want to be seen as an inept child just learning to write, hence his 
attempts to bend writing to the right, following the pattern of texts observed in 

Example 2a. Konrad J. – striving for the legibility of writing in the math notebook; angular let-
ters and figures
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adults), are evidence of search for his own handwriting in the situation when the 
writing technique has not yet been mastered. With the disordered process of writ-
ing activity, the student has been oriented by his environment towards developing 
an appropriate graphic level of writing: the legibility and aesthetics of writing (the 

Example 3a. Konrad J. – striving for economy of writing in the math notebook; handwriting 
condensed, an attempt to achieve the perpendicular writing. 

Aneta Domagała

Example 2b. Konrad J. – striving for the legibility of writing in the math notebook; large figu-
res with rounded forms. 
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product of graphomotor activities) cannot however be reconciled in this case with 
the economy of writing movements (the process of graphomotor activities).

At this stage of education the effects of disordered graphomotor skills are 
already far-reaching and significantly impede the student’s learning activities. De-
coding his own text with a diminished graphic level is the easiest in Konrad’s 
mother tongue (because of his knowledge of the language system and lexical and 
grammatical predictability, which helps correct errors and sometimes guess the 
meaning from the context, from that which has been written down before); in 
contrast, in learning foreign languages dysgraphy can become an insurmountable 
barrier2. A special problem in writing down a text in a foreign language are false 
spelling mistakes (graphic errors which may formally appear as spelling mis-
takes – Domagała, Mirecka 2010/2011); the student does not have the right visual 
models of words: under such circumstances learning new words and grammatical 
forms will be disturbed. The possibility of using graphic signs other than letters is 
also restricted, thus making it difficult to learn other school subjects (here: punc-
tuation marks, figures, musical notation, etc. - in accordance with the adopted in-
terpretation of the graphic sign  Domagała, Mirecka 2010b).  The above presented 
samples from math notebooks (examples 2a and 2b) characterized by the great-

2 The key problems in teaching foreign languages in the cases of graphomotor disorders were 
indicated in the article Trudności grafomotoryczne ucznia wyzwaniem dla nauczyciela języka obce-
go [The student’s graphomotor difficulties – a challenge to the foreign language teacher] (Domagała, 
Mirecka 2011).

Example 3b. Konrad J. – striving for economy of writing in the religion notebook; handwri-
ting condensed, right-slanting
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est variability of the graphic level show that the student sees the graphic aspect 
as important in the process of learning – wrong encoding of figures will lead to 
errors in calculations. Regarding different types of graphic signs, one can observe 
Konrad’s analogous problems with the process and products of graphomotor ac-
tivities; example 4 illustrates difficulties concerning letters, including those newly 
learned (from the greek alphabet, used in geometry classes: α, β, γ), punctuation 
marks, numerals, and symbols of mathematical operations.

The growing problems with learning various subjects despite the boy’s high 
intellectual abilities, and his futile attempts to eliminate difficulties, illustrate the 
consequence of too late diagnosis - one of the myths cited by Bogdanowicz (2009: 
34) concerning developmental dyslexia (as well as dysgraphy) that disrupt diag-
nostic management says: ”an intelligent  child will always cope at school”. 

2/ The case of Dominika K.
The case of Dominika requires that we focus attention on the high graphic 

level of her handwritten texts if we assess her handwriting in terms of legibility 
and the aesthetics of handwriting. This is how the results of her work were seen 
by the people around her at home and work, to recall the aforecited praise by the 
principal teacher in the third grade that her handwriting was well-formed, careful, 
and aesthetic.  

Example 4. Konrad J. – the writing of different kinds of graphic signs 
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An exemplification will be example 5a.

The parents feel that problems with the graphic aspect of her writing ap-
peared in fourth grade; while she was in her junior grades, they did not think that 
anything wrong was going on.  The girl also boasted about her nice handwriting. 
Because the negative comments from the pedagogical-psychological clinic were 
inconsistent with the teacher’s praises, the parents regarded them as unimportant. 
The remark about the slanting of the letters to different sides did not seem signifi-
cant because the child, when supervised, was able to write them at right angles. 
It should be emphasized that the analyzed grade sheets did not allow the teacher 
to assess the process of graphomotor activities and inform the parents of difficul-
ties in this respect. The descriptive assessment pertained only to the product of 
graphomotor activities, the teacher having no reservation in this area. In fourth 
grade the child performed increasingly poorly when writing in class and at home, 
she lagged behind her class, became tired very quickly, and the graphic level of 
her handwriting also began to raise doubts in her environment. 

At this stage of education, in my evaluation noted that the process of grapho-
motor activities was disturbed in almost all categories defined in the “Observa-
tion Protocol” (Domagała, Mirecka 2010c). The child did not master the proper 
technique of writing, her prevailing behavior was to write down letter by letter 
(usually without connections, with collages or connections begun with the wrong 
part of the letter, also  related  to an undesirable modification of it), the direction of 
writing letters and their structural elements was often wrong and variable (circles 
were done clockwise or anticlockwise, vertical lines were written from bottom 

Example 5a. Dominika K. – the writing in the square-ruled notebook
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to top or the other way round, e.g. the letter f was always begun from bottom to 
top). The writing movements were not fluent, disorganized, and uneconomical. 
The trace of the writing instrument was extremely strong, showing an increased 
muscle tone.

As far as the graphic aspect of writing was concerned, the ruling was help-
ful during writing (e.g. examples 5a, 5b, 5c – respectively: writing-down in the 
square-ruled notebook, in the ruled notebook, in the notebook without ruling) 
-  the writing-down on a square-ruled sheet permitted the student to maintain 
regular writing at right angles; on the ruled sheet the slant direction was already 
highly variable, while on the unlined sheet, apart from problems with maintaining 
the permanent direction of writing letters, there were also growing problems with 
maintaining the verse line and with the organization of the page by the student. On 
the basis of the texts written down on different kinds of sheets the situational vari-
ability of symptoms of graphomotor disorders can be ascertained.  In Dominika’s 
case the graphic level of products of graphomotor activities is not highly diversi-
fied (her writing always remains legible) but it clearly depends on the ruling of 
the page. 

With regard to the writing technique, examples 5a and 5c also allow us to 
indicate different ways of writing down the text, used by the girl: in one text she 
strives to connect the letters, to fluently write several consecutive signs (example 
5a), while in another she writes letters set apart and clearly separates them one 
from another (example 5c). In the latter case she writes down letters more quickly, 
without having to choose appropriate connections in particular cases (as a result 
this produces the so-called spaced-out writing). Dominika cannot cope with con-
necting of letters: in example 5a this is signaled inter alia by the word Dostawiono 
(the letter o in the first syllable is written as separate, while the letters in the next 
syllables: Dostawiono are connected with the preceding letters, they are written 
down with a continuous movement, clockwise, whereby they lose their closed 
form, the circles being modified in an undesirable way.   

The results achieved by the student at the level of products of graphomotor 
activities are incommensurate with the effort put into the writing activity. The 
orienting of the child towards carefulness and aesthetics (“it is good if it is neat”) 
does not take both aspects of graphomotor activities (the process and products) 
into equal account. Disorders of the process of graphomotor activities remain in-
visible to the environment, only the effect, i.e. the handwriting, is assessed. What 
attracts attention in the student’s texts is the distinct shapes of letters (sometimes 
written down as printed ones e.g. the letter a → a) and embellishments (circles 
over letters instead of dots, unnecessary loops in the writing of letters, e.g. l, k, 
t). Ornamented letters with additional graphic elements, which are undesirable 
embellishments, are an undesirable phenomenon, in particular in students of ju-
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Example 5b. Dominika K. – the writing in the ruled notebook

Example 5c. Dominika K. – the writing in the unlined notebook 
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nior grades3. In Ajuriaguerra’s French dysgraphia scale (profile) this phenomenon 
was taken into consideration as a major pathological symptom pertaining to the 
manner of writing down letters in dysgraphy cases. As part of her homework the 
girl copies lengthy fragments of encyclopedia, she eagerly makes poems related 
to homework and writes them down in the notebook, additionally making draw-
ings (the rhymed text given as example 5c was composed by Dominika, who likes 
being called a poet, which allows her to get rid of her role as “a poor student”).  

Because Dominika always put a lot of effort into writing and worked with 
commitment, she cannot understand that the neat handwriting, for which she was 
praised at the stage of early education, is now one more source of her learning 
failures. The psychological opinion confirms that the girl has growing emotional 
problems: the feeling of failure is very acute. 

In her case, one of the most important effects of disorders in the graphomotor 
sphere are orthographic problems associated with the poor automation of the writ-
ing activity and the non-development of the visual and motor patterns of words – 
disordered motor memory makes it difficult to master correct spelling (Domagała, 
Mirecka 2010a). Thus, writing is disordered both in the graphic and orthographic 
aspects. The student cannot master one of the basic school skills.

Writing and reading disorders, if they cannot be qualified as specific (de-
velopmental dyslexia) make the student’s situation at school extremely difficult: 
Dominika’s case shows that problems of persons with below-average intelligence 
have not been sufficiently diagnosed and consequently they grow in the course of 
education. 

THE SUMMINg UP AND CONCLUSIONS 

1/ Graphomotorics is an important sphere in the child’s development; in the 
course of education it is of essential importance to master the appropriate writing 
technique – a basic school skill  (rather than master the art of writing beautifully 
if we refer to calligraphy in this sense; neat handwriting, its aesthetics, are not 
the goal in itself here). A student’s graphomotor competence is determined by 
the process and product of graphomotor activities (Domagała, Mirecka 2010b), 
while graphomotor difficulties should be identified in both these aspects, rather 
than only when they suggest dysgraphy (developmental dyslexia) and criteria for 
its diagnosis have been fulfilled (neurological conditions, impaired sense organs, 
and below-average intelligence make a diagnosis of dyslexia illegitimate, but 
graphomotor disorders remain a fact in such cases, and as such they are marginal-
ized, which has been demonstrated using the example of Dominika). Graphomo-

3 A complete discussion of graphic errors together with illustrative material is contained in the 
monograph “Grafomotoryka u dzieci w wieku 7–13 lat [Graphomotor skills in children aged 7–13]” 
(Domagała, Mirecka 2010b).
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tor difficulties should be diagnosed in the aspect of their determinants. Parents 
and teachers are still prone to explain graphomotor disorders in terms of laziness, 
neglect or negligence, entirely disregarding the fundamental questions associated 
with the child’s psychomotor development (as was the case with Konrad), they 
also fail to see the relationship between graphomotorics and acquisition of ortho-
graphic competence. 

2/ Students with disordered graphomotor skills and without being properly 
diagnosed experience failures at school: when trying to prevent them, they follow 
the remarks made by teachers and parents which largely refer to the results of their 
(students’) work (“write neatly, write legibly”) rather than the manner of perform-
ing the writing activities. Regardless of the determinants of these difficulties, stu-
dents are generally told to write more carefully or neatly (whatever that means), 
which may only aggravate problems in some cases (e.g. with the already exces-
sive effort put into writing, or a greater muscle tone, as is the case with Dominika). 
The lack of specific instructions causes students to try on their own to meet the 
environment’s requirements in many ways (this has been shown with the example 
of the variability of Konrad’s behavior). Accounts by patients with graphomotor 
disorders show that they are sometimes motivated to work with negative remarks, 
also during therapeutic re-education classes conducted by logopedists (even if 
they pertain to other problems in language communication) – they hear the ever-
lasting comment: “your handwriting is like chicken scratch”, as if this was their 
choice rather than the only possible behavior in this situation.  

As has been shown in this paper, students with graphomotor disorders may 
sometimes achieve a comparatively high graphic level of handwriting, and the 
legibility of the text: at the same time, however, they are unable to function prop-
erly under school conditions and at home as writing is too time-consuming and 
exhausting, it engages the student’s attention too much at the expense of other 
kinds of activities. 
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SUMMARy 

One of forms of working with the patient, justified in Alzheimer’s disease, is to stimulate 
speech combined with writing (and reading). My own practical solutions – with the use of writing 
(and reading) – offer narrative exercises thematically oriented towards the patient (his biography), 
this purpose being served by notebooks intended for this group of patients (Domagała 2007). The 
present article focuses on the problem of writing disorders – the approach to a patient has to be indi-
vidualized in this area: such a conclusion follows from Western literature, in which writing disorders 
in Alzheimer’s disease are discussed as an agraphia/dysgraphia problem. The skills of individual 
persons are highly diversified as they are dependent on the functioning of the patient in the sphere 
of verbal and written communication during the period before falling ill, and on changes occurring 
in the course of the disease. Selected problems are illustrated using the example of my own patients 
(the structure of the written text; the problem of writing down basic units of the language system: 
updating of the patterns of cursive and block letters, and capital and small letters; the problem of 
perseveration).

The subject matter of narrative skills is studied as part of the research project “Narrative and 
Its Disorders in the Course of Alzheimer’s Disease. 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). 

Key words: Alzheimer’s dementia; rehabilitation of communication; narrative skills; written 
communication disorders. 

INTRODUCTION

The objective of logopedic management in dementive diseases is to stabilize 
the patient’s interactive capabilities (grabias 2008). Because speech disorders in 
Alzheimer’s dementia are progressive, irreversible and occur with other cogniti-
ve and non-cognitive disorders, therapeutic measures can be taken only to a limi-
ted extent, depending on the patient’s current abilities. One of forms of working 
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with the patient, justified in Alzheimer’s disease, is to stimulate speech combined 
with writing (and reading); the description of Alzheimer’s aphasia has for years 
emphasized the fact that patients retain the writing and reading ability comparati-
vely long (then it is reduced to an automatic form) (Herzyk 2005).

My own practical solutions – with the use of writing (and reading) – offer 
narrative exercises thematically oriented towards the patient (his biography), this 
purpose being served by notebooks intended for this group of patients (Domagała 
2007). The function of the notebooks towards the patient is to organize and collect 
essential information for him, to enable him to access it and remember facts for 
his own needs in the early stage of disease and for the purpose of contact with his 
environment. For the therapist (and other persons in the patient’s environment), 
the function of the notebooks is to provide information about the patient necessa-
ry in daily contact with him, to enable verification of what the patient is speaking  
about, to help understand his utterances owing to reference to the previously writ-
ten down information. The notebooks were designed as an external source of lin-
guistically formed information in a manner suitable for the patient and his inter-
locutors (in the first place, the notebooks are filled in by the patient himself and 
with the help of another person,  whereas at the second stage of therapeutic me-
asures, the information collected therein become the basis for rehabilitation clas-
ses). The fact that written information can be helpful to patients is shown inter alia 
by my own studies currently being conducted in a group of 120 patients under the 
project “Narrative and Its Disorders in the Process of Alzheimer’s Disease. The 
Skala sprawności narracyjnych [Scale of Narrative Skills] as a diagnostic instru-
ment in Alzheimer’s Dementia” (project manager: Dr Aneta Domagała; 39th com-
petition of the Ministry of Science and Higher Education). In the course of these 
studies situations were recorded in which patients made use of their notes or do-
cuments to seek necessary information in order to be more reliable respondents  
(e.g. they showed their school and student IDs, and notebooks so that the interlo-
cutor learnt about their education and achievements: they could no longer speak 
about that without such help or remember basic facts). 

The possibility of narrative stimulation taking into account the writing down 
of texts is closely connected with determining the patient’s current level of wri-
ting/reading ability, and (which is equally important in written communication), 
with identification of the patient’s current  abilities and limitations pertaining to: 
1/ the thematic scope of utterances constructed  by himself or jointly created in 
the course of interaction (the knowledge of reality retained in the patient’s memo-
ry, the possibility of updating information from a specific thematic area), 2/ the le-
vel of the systemic language performance (available language factors, difficulties 
experienced in speaking and the possibility of using a therapist’s help in case they 
occur). (Domagała 2012). The present article focuses on the problem of writing 
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disorders, which was signaled in the earlier publication on the stimulation of nar-
rative behaviors in dementia (Domagała 2012).

Regardless of the abovementioned general opinion about writing as a com-
paratively well-retained ability in Alzheimer’s dementia, the approach to a patient 
has to be individualized in this area: such a conclusion follows from Western li-
terature, in which writing disorders in Alzheimer’s disease are discussed as an 
agraphia/dysgraphia problem (in the broad sense, covering both orthography and 
the graphic aspect of writing). Scholars unanimously point to a high variation of 
the agraphia syndrome and the lack of one pattern of its evolution (Lambert et al. 
2007), and to heterogeneous profiles of writing in patients with Alzheimer’s di-
sease (Luzzatti et al. 2003). What is important for logopedic therapy is that some 
of the patients studied in the early/moderate stage of the disease did not exhibit 
symptoms of agraphia or only minimal deficits could have possibly been diagno-
sed in them. In Western studies these were respectively: 30% of subjects (Hughes 
et al. 1997), 13% (Luzzatti et al. 2003), and 25.5% (Lambert et al. 2007). On the 
other hand, cases of profound disorders manifested in the impossibility of writing 
even the subject’s own name were reported (Luzzatti et al. 2003). 

Luzzatti et al. found that the relationship between writing disorders and the 
progression of disease was not always obvious while Lambert et al. (2007) poin-
ted out a positive correlation in this aspect, taking into account the measuring in-
dicators relating to the tasks used in their own studies, as did Kumar and giacobi-
ni (1990), who showed a relationship between agraphia and the severity of cogni-
tive disorders. Studies emphasize that it is difficult to generalize in the case of Al-
zheimer’s dementia; the picture of writing disorders and their duration are diver-
sified, the total deterioration in writing ability occurring only in the late stage of 
the disease as is also the case with language (Luzzatti et al. 2003). 

There were attempts to make agraphia a factor that differentiates subtypes of 
Alzheimer’s dementia but this proved impossible because of the lack of correla-
tion between the patient’s age, the time of disease occurrence, its duration, and the 
history of cases in the family (Kumar, giacobini, 1990). 

The latest PET-based studies showed that in Alzheimer’s disease dysgraphy 
is a manifestation of the dysfunction of both the brain hemispheres and it is rela-
ted to the disorder of visual-spatial functions; unique studies on the non-linguistic 
aspects of dysgraphia were made possible by the Korean language, which is cha-
racterized by the non-linear order of graphemes in the space corresponding to syl-
lable units (yoon et al. 2012).

Narrative Exercises in Alzheimer’s Dementia. The Problem of Writing Disorders 
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WRITINg DISORDERS IN ALzHEIMER’S DEMENTIA – 
EXEMPLIFICATION OF PROBLEMS

Narrative exercises combined with writing  may have different aspects de-
pending on whether 1/ the patient can (comparatively) construct a written utteran-
ce by himself; or whether 2/ his written utterances are impaired, with dysgraphic 
symptoms, but owing to his partly retained skills the level of performance is sa-
tisfactory when the patient jointly creates a text with a therapist, using the latter’s 
help; or 3/ the patient is unable to write a text  and requires that  the therapist re-
place him in this role; nevertheless, he is able to co-create the text to some extent 
in its formal-linguistic and content aspects. The skills of individual persons are hi-
ghly diversified as they are dependent on the functioning of the patient in the sphe-
re of verbal and written communication during the period before falling ill, and on 
changes occurring in the course of the disease. Below are illustrated selected pro-
blems using the example of  participants in speech-therapy classes  conducted as 
part of the functions of the day-care center for patients with dementive diseases, 
run by the Lubelskie Stowarzyszenie Alzheimerowskie [Lublin Alzheimer Socie-
ty] as a continuing rehabilitation center (PFRON [State Fund for Rehabilitation of 
the Disabled] 2009 program).

1/ Patient M. z., female, moderate dementia; age: 73 years, education: secon-
dary (1/ the text content for writing down: determined in the conversation with the 
therapist; 2/ the language form of the text: the text constructed by the patient, writ-
ten down successively; the patient shows a great need of independence and reluc-
tance to use the therapist’s help) – the patient’s abilities pertaining to the written 
form of utterance are illustrated in example 1. 

The above-cited conclusions of Luzzatti et al. (2003) concerning the relation-
ship between dysgraphia and the progression of Alzheimer’s disease need to be 
complemented in accordance with the findings of these scholars: the level of cor-
relation is low but it increases in complex tasks such as, for example, the written 
description of a picture or writing down sentences in a spontaneous situation (var-
ious language and non-language phenomena then interfere under the condition of 
dementia). Simple test tasks enable a closer examination of selected dysgraphia 
symptoms whereas writing disorders observable at the text level may have more 
complex determinants (Hughes et al. 1997). A reduced amount of information in 
the text, a diminished number of words, syntactic simplifications, and grammati-
cal errors are the features of written texts that are commonly indicated already in 
the early stage of dementia as reported by Groves-Wright et al. (2004), although 
the results of their own studies signal that deficits may have a subtle character. At 
the moderate stage, however, they unquestionably grow. 
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M. z.’s texts are interesting in this respect because the patient writes them 
without the therapist’s interference. She maintains that she has no problems with 
writing: she was always a good pupil and employee (she worked in several work-
places and did different kinds of office work). In class she exhibits self-reliance 
and independence, and she is convinced of her high language performance. Her 
verbal utterances are elaborate but she is often embarrassed when producing writ-
ten utterances: her problem here is the structure of the written text. The mes-
sage tends to be not entirely coherent, the syntactic structure is simplified (with 
a tendency for non-sentence utterances), and text segmentation is wrong (see ex-
ample 1a: “Pracowałm w dziale Socjalnym [I worked at the Social Services De-
partment] / [Organizowanie wycieczek organizing trips]/ Imprezy Dzień Dziecka 
[events Children’s Day]/ Choinka – Kino wyjazy [Christmas Party – Cinema trips 
(in a group)] -  / Wycieczki [Trips]./ W pracy dobre warunki[Good conditions 
at work]/ Stołówka. biblioteka/ Poradnia lekarska[Canteen. Library. Outpatient 
clinic..” The patient has a problem with distinguishing sentences/non-sentence 

Example 1a. M. z. – Exercise book “Dawniej [The Past]”, subject: “Praca [Work]” (excerpt)

Narrative Exercises in Alzheimer’s Dementia. The Problem of Writing Disorders 
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utterances with capital letters and with full stops: it happened that she started all 
words in a sentence with a capital letter, for example: “Rozpoczęłam Pracę Wieku 
20 Lat [I started work at the age of 20 years]”; she sometimes omits punctuation 
marks or sometimes marks them very distinctly (see the end of text in example 
1a). Words separated by dashes (as in the utterance “Zaopatrzenie – dzieci – obi-
ady [Supplies – children – lunches]” – see example 1b), form a condensed way of 
imparting information.  Large letters enable the patients to fill in the pages easily, 
leaving her convinced of the high level of task performance and rich content (the 
text in example 1a was written in an A4 notebook, with two or three words in 
one line). With this manner of writing there are few errors.  As regards the spell-
ing of the words, letter omissions are observed (see example 1a – “Pracowałam  
[I worked]” → Pracowałm, “wyjazdy [trips/journeys]” → wyjazy), as well as the 
omission of function words (e.g. “w wieku [at the age of]” → Wieku). Distortions 
in the final parts of words manifest themselves sometimes (see example 1b, in 
words: “przedszkolu [(in) kindergarten]”, “kupowałam [I bought]”, “zaopatrzenie 
[supplies]”, “paczki [parcels]”, “dzieci [children]” /twice/) – these are connected 
with touch-ups, discreet alterations or not: there are then other structural elements 
including letters (cf. “dla dzieci [for children]” → dla dziee – example 1b). Distor-
tions in the final part of words also appear in normal writing, when we are noting 

Example 1b. M. z. – Exercise book “Dawniej [The Past]”, subject: “Praca [Work]” (excerpt)
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down something quickly or carelessly but we want to be able to decode the text 
later owing to the initial parts of words; however, the patient’s handwriting is 
distinct, large, and she responds to the distortions in the final parts of words by 
correcting them (she is aware of the problem with writing).

2/ Patient Ł. z., female, moderate dementia; age: 68 lat, education: secondary 
(1/ the text content for writing down is determined in conversation with the thera-
pist, using information provided by the patient’s carer; 2/ the language form of the 
text: sentences to be written down constructed by the patient with the therapist’s 
considerable help and written successively) – the patient’s abilities pertaining to 
the written form of utterance are illustrated in example 2.

What attracts attention in the patient is  the problem (discussed in literature) 
of writing down basic units of the language system: updating of the patterns of 
cursive and block letters, and capital and small letters. 

Lambert et al. (2007) found that patients with Alzheimer’s dementia give up 
cursive writing for printing: this phenomenon grows with the progress of the di-
sease (in their studies: in the mild phase – 10% of subjects, in the moderate pha-
se - 53%). In one of the performed tasks the subjects also exhibited problems with 
changing small letters into capitals, and with the choice of letter size. The scho-
lars found that patients cope better while copying letters than while writing down 
letters called by the researcher because they have problems with updating grapho-
motor letter patterns. 

Case studies show interesting phenomena in this area.  For example, in their 
patient, Pietro et al. (2011) pointed out qualitatively different errors in writing let-
ters in the case of block letters (here: substitution related to the letter size e.g. A → 
a), and in the case of the cursive script  (here: letter substitution, e.g. r → n, never 
disturbing the consonant-vowel status, however). They demonstrated  that in the 
case of handwriting the predicator of the occurrence of substitution was the visu-
al-spatial resemblance of letters rather than their resemblance in the graphomotor 
aspect (here: e.g. visual-spatial features make O resemble  D, while graphomotor 
ones make T resemble L – a movement towards the vertical direction and then ho-
rizontal). These findings are important for the discussion on letter representation 
(cursive/block and small/capital letters) in the mind and on the hierarchical mo-
del of writing actions.

With regard to this aspect of dysgraphia, in Ł. z.’s texts single block let-
ters are most often present in words written in the cursive script (see example 
no. 2 – the manner of writing the letter B in words “lubię [I like]”, “najbardziej 
[most]”, and at the same time the correct writing of the letter b in the word “cebulę 
[onion]”); sometimes a transition from cursive to printed writing  within one word 
was observed (see example no. 2 – the writing of the word “truskawki [strawber-
ries]”, of which a larger part was written with block letters), which may be addi-
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Example 2. Ł. z. – Exercise book: “Teraz [Now]”, subject: “Co lubię jeść? [What do I like 
eating?/]” (excerpt)
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tionally  related to letter omission (e.g. the patient writes “Na obiad [for dinner]”in 
the form “NA Oiad”, she switches to the cursive script as if she noticed the pro-
blem and wanted to change the way of writing, but she omits the letter B/b in the 
act). The words written in block letters are less prone to disruption – e.g. when the 
patient was writing words while doing crossword puzzles together with the logo-
pedist, she consistently used block letters and an error did not appear more often 
than once in a twenty-word crossword, usually in the initial part of the word (e.g. 
the word RęKA (hand) was begun with the letter r). 

The problem with writing letters in Ł. z.’s texts has a varying intensity and 
it may occur together with other writing disorders (as in example no. 2). When 
the patient is in a better condition, there are, however, several-sentence texts with  
errors consisting exclusively in the introduction of single block letters into the 
cursive script, their size being adjusted to the sizes of the other letters in the word..  

3/ Patient K. z., female, moderate dementia phase; age: 68 year, education: 
elementary (1/ the text content for writing down is determined on the basis of con-
versations with the patient and her accounts, using the information from the carer 
and the care center personnel; the patient’s utterance are often poor in informa-
tion; 2/ the language form of the text: sentences for writing down are constructed 
together with the therapist; it is then helpful to dictate next words of the sentence 
to the patient) – the patient’s abilities pertaining to the written form of utterance 
are illustrated in examples 3a and 3b.

Note should be taken of the patient’s perseveration problem in respect of wri-
ting, which is diagnosed in Alzheimer’s dementia as persistent repetition of let-
ters and their elements. 

Neils-Strunjas et al. (1998) presented an interesting case study of a man (hi-
gher education, at a moderate stage of the disease and with fast progressing cogni-
tive disorders) with intense writing disorders in the form of perseveration. They 
found that his usual manner of writing (the cursive script) was more prone to per-
severations than the seldom used writing in block letters. The patient wrote bet-
ter when using capital block letters than small cursive letters. In the print writing 
the letters that were most often prone to perseveration were I, R, and E as com-
plete signs; note was also taken of repetition of single elements, perseverations of 
movement from bottom to top (as in the letter M) and from left to right (as in the 
letter E). In the case of the cursive script the most repeated letters were m, n, r, v, 
y, with the 4- or 5- times perseverations of a letter or a particular movement be-
ing quite frequent (this number of repetitions was not reported in printed handwri-
ting). In the material collected from the patient, perseverations (letter repetitions) 
constituted almost 49% of the total number of all errors (the following error ca-
tegories were taken into consideration: substitutions, omissions, letter additions, 
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Example 3a. K. z. – Exercise book: “Teraz [Now]”, subject: “Moje zainteresowania [My in-
terests]. Co lubię robić [What do I like doing]?” [here: the written down text: oglądać filmy [Watch 
films]. Mój ulubiony serial: “Moda na sukces”[My favorite serial ‘The Bold and the Beautiful’]. Ten 
film jest wyświetlany codziennie o godz. 16.30 [This movie is shown everyday at 1630] Występują 
[Starring]: (she lists the names of the characters)]
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wrong order of letters; interestingly enough, almost 10% of errors were not clas-
sified at all because it was impossible to associate them with the patterns of spe-
cific letters). In respect of perseveration typology, the scholars diagnosed continu-
ous perseverations in the patient’s handwriting that consisted in the continuing of 
an activity, in its persistence: in this case it resulted in the repetition of a letter or 
its element.  When discussing the results the authors referred to findings in litera-
ture on so-called central dysgraphia, pointing out that graphomotor disorders can 
also produce severe writing deficits – it is believed that disorders of this type ap-
pear  late in the course of the disease, without excluding, however, their occurren-
ce even at the early stage. 

Regarding the problem of perseveration, in K. z.’s texts there are both repe-
titions of structural elements of letters (see the letter m in the word “odwiedziłam 
[I visited]” – example 3b), as well as those of single letters  (see the three-times 

Example 3b. K. z. – Exercise book: “Dawniej [The Past]”, subject: “Wydarzenia, które lubię 
wspominać {Events I like remembering” [here: the written down text: byłam w Londynie. {I was in 
London} odwiedziłam swoich synów.{I visited my sons}  byłam w Londynie 3 razy {I have been to 
London 3 times}]. 
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repetition of the letter c in the word “swoich ” – example 3b). Within a word, per-
severations are not confined, however, to single letters or their structural elements, 
which is illustrated by example 3a (see in the word: jest [is] → jestst). 

As far as kinds of perseveration are concerned, we need to examine the pro-
blem of the continuity/non-continuity of phenomena more closely. In examples 3a 
and 3b difficulties with writing the letters u, y, and i can be observed. In such words 
as “ulubiony [favorite]” and “wyświetlany [shown (about a movie)]” the writing 
of the letter y involves an additional movement – similar/identical for the letters 
y and u, as if these letters were joined together (see example 3a). At the same time 
the letter u in some words becomes a substitute for the letter y (and the letter i). 
For example, the patient pronounces the names of characters of her favorite film 
in an acceptable way (here: she does not know English), but this is not reflected 
in the spelling. While the spelling consistent with her pronunciation would have 
the form of “rycz” (English: Ridge), “sali” (English: Sally), the patient, when 
dictating to herself slowly, writes down: salu, rucz. In accordance with her own 
pronunciation, however, she correctly writes the letter y e.g. in the word: eryk 
(English: Eric) as in example 3a. The substitution of letters: y → u is also reported 
in Polish words (e.g. byłam [I was] → bułam, see example 3b), when there is no 
need to use the phonological mechanism of conversion (phoneme – grapheme). 
In example 3b the letter u also appears as an additional letter at the end of a word 
(see in the word: swoich → swoiccchu). These examples permit us to perceive 
the reproduction of the letter u (repetition of the movement characteristic of this 
letter as in: y, i) in terms of both continuous and non-continuous perseverations. 
Continuous perseverations described by Neils-Strunjas et al. (1998) are easier 
to identify in a text, whereas non-continuous perseverations raise doubts as re-
gards symptoms, especially when they occur with other kinds of writing disorders  
in a patient. The problem of non-continuous perseverations requires that we  
should take into consideration various kinds of determinants of errors classified as 
substitutions and letter additions. 

RECOMMENDATIONS

The knowledge about writing disorders in Alzheimer’s dementia steadily in-
creases, starting from A. Alzheimer’s first findings, who studied the case of  Au-
gusta D.- Lambert et al. (2007) remind that the patient was found to be unable to 
write several consecutive words, and she broke the writing activity after writing 
a single word (which was recorded as “amnestic writing disorders”). Because, as 
other scholars demonstrated later, writing disorders are non-homogenous in this 
group of patients, narrative exercises combined with writing down a text require 
identification of the most important problems:
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1) Even if the patient’s language performance is still high, the structure of the 
jointly constructed text should be comparatively simple so that the writing down 
will not be beyond the patient’s capabilities and that the content will be later ac-
cessible to him to the highest degree possible. A several-sentence text can be writ-
ten down or one can confine oneself to writing single sentences or words combi-
ned with the illustrative material. When written communication is significantly di-
sturbed, a photo, a drawing, or a postcard (also a stamp, a recipe cutting, a dried 
leaf, etc.) make it possible to specify verbal information, involve emotions and 
thus remind the patient about or familiarize him with a particular area of know-
ledge.  

2) Taking into consideration specific dysgraphia symptoms, it is possible, du-
ring exercises that involve writing, to use the suggestions in literature on the sub-
ject that are cited in the present article in reference to the selected problems he-
rein, and to suggest to the patient that he should copy the text instead of writing 
down a dictated utterance (here: with problems with updating letter and word pat-
terns) or that he should write down the text in block letters instead of the cursi-
ve script (here: with intense perseverations or letter substitution in handwriting).   

3) When the activity of writing is highly disturbed and the text is illegible and 
incomprehensible, doing exercises in a written form no longer achieves the assu-
med goal. The therapist may consider substituting for the patient when writing 
down utterances. Despite intense writing difficulties, patients sometimes want to 
continue writing down the text by themselves in situations in which they are emo-
tionally involved. They enjoy their own work. Nevertheless, because of the poor 
quality of handwriting, they will be replaced by the therapist while doing some 
of the exercises, which will make it possible to record the most important infor-
mation, their memories (for inspection by the patient and by other people around 
him). When the text handwritten by a patient turns out to be far from comprehen-
sible (it will be difficult to decode later), the therapist may append a sheet of pa-
per with useful information obtained in the course of implementation of a particu-
lar theme of the classes. 

On the basis of their own studies, Ryan et al. (2009) show what great benefits 
can be derived from writing by patients with dementia disease. This channel of in-
formation transmission allows people losing their mental capacity to have more 
time to think, to be more flexible when constructing utterances, and helps them 
sort out their thinking. By adopting a broader perspective of the examination of 
phenomena, the scholars demonstrate, using the example of patients at the early 
stage of Alzheimer’s disease, that writing can be a response to the loss of the sta-
tus of a competent interlocutor and the previously performed social roles; it helps 
support social identity, seek and reinforce social roles, and become involved in so-
cial dialogue, thereby having a beneficial effect on the patient’s mental condition. 
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With more intense disorders – such cases having been selected for the present ar-
ticle – written communication breaks down in different aspects and certain pro-
blems can no longer be remedied, yet even then writing can be satisfying to some 
patients. Joint creation of a written text with the therapist involves the patient to 
the degree in which he is able to function at a given stage of the disease. 

“The Study financed from budget funds for science in 2010–2012 as a rese-
arch project”
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The Assessment of Phonological Hearing in Dysarthric Children 
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SUMMARy

The article discusses the problem of the assessment of phonological hearing in children aged 
6-15, diagnosed with dysarthria in the infantile cerebral palsy syndrome. The experimental group 
consisting of 36 children was divided into two equinumerous subgroups: 1) intellectually normal 
children, and 2) mentally retarded children. Diagnostic tests, devised by the author and used in the 
experiments, were described. These were experimental tests for phonological hearing: phonemic 
and prosodic. The presented experiments concern one of the problems examined as part of the 
project “Segmental and Suprasegmental Specificity of the Phonic Sequence and the Intelligibility of 
Utterances in Dysarthria Cases in Infantile Cerebral Palsy.” 

The study financed from science-targeted funds in 2010-2012 as a research project.
Key words: dysarthria, infantile cerebral palsy, phonological hearing, phonemic hearing, pro-

sodic hearing.

INTRODUCTION

In infantile cerebral palsy (ICP), an etiologically and clinically diversified set 
of disease symptoms, along with the dominant motor disorders, the so-called co-
existing disorders, are also reported: usually intellectual dysfunctions  (30–75%), 
speech disorders (50–75%), sight impairments (ca. 50%) and hearing impairments 
(ca. 25%) as well as epilepsy (ca. 35%) (Kułak, Sobaniec 2006; Michałowicz 
2001).  “Symptoms indicating the impairments of the central motor neuron (limb 
pareses), subcortical nuclei (involuntary movements), and the cerebellum (motor 
coordination and balance disorders)” are regarded as the dominant conditions in 
the clinical picture (Kułak, Sobaniec 2006: 442). According to one of the recent 
definitions developed by the international team of experts, the term ICP “describes 



174

a set of permanent motor and posture disorders, causing activity limitation, which 
are attributed to non-progressive disturbances occurring in the development of the 
brain of the fetus or infant. Motor disorders in infantile cerebral palsy are often 
accompanied by disturbances of sensation, perception, cognition, communication 
ability and behavior, epilepsy, and secondary muscular and skeletal problems” 
(Gajewska 2009: 68).

Disturbances in language communication, understood as problems in com-
municating by means of one’s ethnic language in its primary version (spoken lan-
guage) and secondary version (written language) affect most patients with infan-
tile cerebral palsy. The percentage of persons with ICP, reported in literature, in 
whom all kinds of speech disorders are diagnosed such as dysarthria, oligophasia, 
alalia, the hypoacousia- or deafness-induced limitation of speech development, 
dyslalia, stuttering, dysglossia, and delayed speech disorder, ranges between 50 
to 80% (Mierzejewska, Przybysz-Piwkowa 1997; Mirecka, gustaw 2005; Otapo-
wicz et al. 2002).

On account of movement dysfunctions dominant in the clinical picture of in-
fantile cerebral palsy, dysarthria1, as a motor disorder, can be regarded as a speech 
defect specific to ICP. Diagnosing dysarthria in ICP requires special thorough-
ness: diagnostic problems may result from the fact of co-occurrence of all kinds 
of dysfunctions in patients, which, consequently, produces a complex picture of 
symptoms related both to the sphere of competences (cultural, communicative, 
and linguistic) and realization abilities. Of significance is also the age of subjects:  
A. Obrębowski and B. Woźnica (1997) point out that the symptomatology of dys-
arthric disorders in children is less typical, less pronounced than in adults. 

THE OBJECT OF STUDy

The investigations described in the present article embrace one of the prob-
lems studied by the author as part of her postdoctoral-degree research project 
“Segmental and Suprasegmental Specificity of the Phonic Sequence and the 
Intelligibility of Utterances in Dysarthria Cases in Infantile Cerebral Palsy.”  

1 As I propose – as part of standardizing of logopedic management (Mirecka 2008) – to adopt 
one term - dysarthria (without distinguishing anarthria) I define it as follows: dysarthria is a disorder 
at the executive level of the motor speech mechanism induced by structural and functional changes 
in the nervous system (the pyramidal and extrapyramidal systems, cerebellum and cerebellar tracts, 
and peripheral nerves supplying the speech apparatus muscles) and manifested in dysfunctions wi-
thin the respiratory, phonatory, and articulatory apparatus, which result in distortions of the phonic 
substance of utterances at the segmental and suprasegmental levels; disorders in the realization of 
phonemes and in the prosodic organization of the phonic sequence have different ranges and inten-
sity: in extreme cases they consist in the inability to produce speech sounds.  .
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(NN 106 268538 – 38th competition of the Ministry of Science and Higher Edu-
cation) (Mirecka 2010/2011). 

Dysarthria, along with oligophasia, is one of the most often reported speech 
disorders in ICP. In the studies presented by A. Obrębowski and B. Woźnica 
(1997) dysarthria was found in ca. 30% of cases. In the 90-person population stud-
ied by U. Mirecka and K. gustaw (2005) dysarthric disorders were diagnosed in 
26 cases (29% of the investigated group), and oligophasia in 49 cases (54%); the 
co-occurrence of oligophasia and dysarthria was reported in 17 subjects (19%). 
On account of frequent coexistence of dysarthria and oligophasia in patients, this 
question was taken into account in the author’s own studies - the control group 
was divided into two subgroups: 1) children with dysarthria, and 2) children with 
dysarthria and oligophasia. 

One of the project’s research tasks was to verify the effect of possible phono-
logical hearing disorders in the diagnosed patients on the realization of the phonic 
aspect of utterances at the segmental and suprasegmental levels. The present ar-
ticle presents the first part of these studies covering the assessment of phonemic 
hearing and phonological prosodic hearing. 

The experimental phonological hearing tests used in the presented investiga-
tions are based in their assumptions on the concept of phonemic hearing, pre-
sented in a series of articles devoted to the problems of auditory reception of 
speech (Domagała, Mirecka 2001, 2002, 2007). The reception of speech is a com-
plex cognitive process, in which hearing functions are closely linked with other 
sensory-motor functions as well as with intellectual functions participating in the 
process of processing language information. In the adopted concept, phonemic 
hearing is broadly understood, it relates to the reception of speech sounds in all 
the aspects that, when reflecting the multiaspectuality of phenomena in the phonic 
sequence, emerge in the process of language acquisition and in the process of lin-
guistic communication as a source of varied information to the listener. The cate-
gorization of phenomena situated within phonemic hearing enables distinction of: 

1) abilities determining the acquisition of the language system:
 – in the segmental aspect 
 – in the suprasegmental aspect 
2) abilities determining the reception of extra-systemic information 
 – at the phonetic level 
 – at the suprasegmental level of the phonic sequence  
Consequently, we can respectively distinguish: 
 – phonemic hearing related to the phonological subsystem of language in 

its segmental aspect, 
 – phonological prosodic hearing related to the conventional features of 

the structure of suprasegmental units characteristic of a language, and thereby 
belonging to the language code 
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– segmental phonetic (or sound) hearing related to the sound characteristics 
in its different aspects: on the basis of phonetic contrasts as the foundation of 
formation of phonemic features and as the ability to discern differences between 
sounds that are realizations of the same phoneme. 

– phonetic prosodic hearing related to the characteristics of the suprasegmen-
tal level of the phonic sequence in its aspect which goes beyond the systemic pro-
sodic information  and applies to individual differences, including variable ones, 
e.g. depending on emotions, or one’s psychophysical condition.

Phonemic hearing and phonological prosodic hearing are two different hear-
ing abilities but performing the same function: they serve the development of the 
phonological system in the mind and then its functioning in the process of lin-
guistic communication, they determine the reception of phonologically relevant 
elements – they relate to the phonological system in its segmental and supraseg-
mental aspects.

When comparing the proposed treatment of phonological hearing i.e. pho-
nemic and prosodic, with the dichotomy in S. Grabias’s concept (2001): compe-
tence/skills, the phonological hearing should be regarded as a biological-mental 
skill (ability) within the systemic skill, or more precisely, in its aspect which is 
associated with the reception of utterances. Phonological hearing would serve to 
develop the phonological system of language in the mind (i.e. at the level of com-
petence); it would enable reception of speech as well as development of systemic 
skills of different types. 

With linguistic competence broadly understood (without opposing compe-
tence to skills and conscious knowledge), phonological competence comprises 
knowledge and the ability to use it as well as epilinguistic and metalinguistic 
phenomena, i.e. that which is biologically determined and acquired and constantly 
developed in social contact.  Phonological hearing as a component of phonologi-
cal competence refers therefore to abilities serving to develop the phonological 
system in the mind in the segmental and suprasegmental aspects (the phonemic in-
ventory, conventional prosodic units and structures as well as phonological rules), 
to develop phonological skills and metaphonological functions.

THE PROFILE OF THE STUDIED GROUP 

The studied population was composed of children aged 6-15 with a medical 
diagnosis of infantile cerebral palsy. The experimental group, consisting of 36 
children, was divided into two equinumerous subgroups: 1) children with dys-
arthria, 2) children with dysarthria with coexisting oligophasia (in these inves-
tigations these subgroups are identical with the groups: 1) intellectually normal 
children, and 2) mentally retarded children). Between October 2011 and April 
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2011 the children were tested by the project author in the rehabilitation/therapy 
centers and in educational institutions situated in towns in the Lublin province, 
with the consent of heads of these institutions and parents. Dysarthria identified 
in the diagnosed children had different clinical forms and different degrees of 
intensity. The most frequent type of dysarthria was spastic dysarthria (17 cases), 
then mixed spastic-dyskinetic dysarthria (11 cases), dyskinetic dysarthria (5 cas-
es), ataxic dysarthria (2 cases), and mixed ataxic-dyskinetic dysarthria (1 case). 
The following degrees of dysarthria were reported: mild dysarthria – 19 cases, 
moderate dysarthria – 8 cases, severe dysarthria – 8 cases, and 1 case of severe 
dysarthria.

The subjects came form the rural background or from town milieus, some of 
them living outside of the localities where rehabilitation classes or lessons took 
place (they were brought in there). The most essential information in the context 
of the problems dealt with in the article come from medical, rehabilitation, psy-
chological, and teaching information made available (for inspection) to the project 
author by the managers of the institutions. 

Group structure by age of the subjects
– whole group: mean age ca. 10.5 years; the youngest child aged 6, the old-

est – aged 15;
– the group of intellectually normal children: mean age 10 years; the young-

est child aged 6, the oldest aged 14;
– the group of mentally retarded children: mean age 11 years; the youngest 

child aged 6, the oldest at the age of 15.
Group structure by gender of the subjects
– whole group: 19 girls (ca. 53%) and 17 boys (ca. 47%);
– the group of intellectually normal children: 10 girls (ca. 56%) and 8 boys 

(ca. 44%);
– the group of mentally retarded children: 9 girls (50%) and 9 boys (50%).
Group structure by the intellectual development level of the subjects 
– whole group: from moderate mental retardation to average intelligence;
– the group of intellectually normal children: 11 children (ca. 61%) with be-

low-average intelligence, 7 children (ca. 39%) with average intelligence;
– the group of mentally retarded children: 9 children (50%) with light mental 

retardation, 9 moderately retarded children (50%).
Group structure by education of the subjects
The studied children have a diverse level of education: from the stage of pre-

school education to the first grade of gimnazjum [junior high school]; 5 intellectu-
ally normal children and 8 mentally retarded were one year late in the fulfillment 
of the school duty. The forms of education were also diversified: public institu-
tions (schools with and without integrated classes), special schools (individual 
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and non-individual instruction), preschool classes and school grades organized in 
rehabilitation/therapy centers (instruction according to the mass school curricu-
lum and special school curriculum); 

Group structure by clinical forms of infantile cerebral palsy diagnosed in the 
subjects (neurological diagnosis)

– whole group: dominant ICP forms – spastic (24 cases– ca. 67%), then mixed 
forms (7 cases of the spastic-athetoid form – ca. 19% and 1 spastic-ataxic-athetoid 
form – ca. 3%), ataxic forms (2 cases – ca. 6%), and dyskinetic forms (2 cases 
– ca. 6%);

–  the group of intellectually normal children: 10 children (ca. 56%) with  
a spastic ICP form, 2 children (ca. 11%) with an ataxic form, 5 children (ca. 28%) 
with a spastic-dyskinetic form, and 1 child (ca. 6%)  with a spastic-ataxic-athetoid 
form;

–  the group of mentally retarded children: 14 children (ca. 78%) with  a spas-
tic ICP form, 2 children (ca. 11%) with a dyskinetic form, 2 children (ca. 11%) 
with  a spastic-dyskinetic form.

Group structure by the co-existing disorders
– whole group: vision defect (15 cases– ca. 42%), epilepsy (1 case – ca. 3%);
–  the group of intellectually normal children: vision defect (7 cases – ca. 

39%);
–  the group of mentally retarded children: vision defect (8 cases – ca. 44%), 

epilepsy (1 case – ca. 6%).
It should be emphasized at this point that only disorders that were regarded as 

typical co-existing disorders in ICP (hearing and sight impairments, and epilepsy) 
were recorded. 

METHODS OF INVESTIgATION

The investigations used experimental tests assessing phonological hearing:  
a phonemic hearing test and a phonological prosodic hearing test.

Phonemic hearing test
In the present approach, in the application aspect, the range of phenomena 

being part of phonemic hearing is determined by the following three factors: 
1. Features of a phoneme
2. The number of phonemes in the word structure
3. The order of phonemes in the word structure (the sequential arrangement)
The system of investigation reflecting the interrelationship between the hear-

ing ability in question and the phonemic structure of words, taking into account 
the features of segments constructing this structure, the number of segments and 
their orderings, was proposed by the author in the method of studying the pho-
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nemic hearing in 5-6 year-old children (Mirecka 1982). The experimental studies 
conducted at that time, concerning the differentiation of paronyms, words dif-
fering in the number of phones and in their ordering, showed that the use of the 
devised method for diagnostic purposes was right: the investigations enabled a 
multi-aspectual description of difficulties in the studied children.  The pattern of 
examination presented above is based on the arrangement adopted in this method. 
In the later period, experimental tests to study phonemic hearing were used in di-
agnosing children with difficulties in verbal and written communication (Mirecka 
2010, 2011), paying special attention to relationships between written commu-
nication and phonemic hearing disorders (Mirecka 2009). The exact diagnosis 
of these phenomena is required not only in cases of speech disorders but also in 
children with developmental dyslexia (Domagała, Mirecka 2008).

The experimental phonemic hearing test used in the studies conducted under 
the present project comprised  40 word pairs arranged in the following groups2:

1) words differing with one phoneme (with elementary phonological opposi-
tions and differentiated by a greater number of features) – 28 word pairs, e.g.

/pačka/ : /tačka/ /p/ : /t/ 
/žebra/ : /zebra/ /ž/ : /z/
/bućik/ : /buʒ́ik/ /ć/ : /ʒ́/   
/kaśa/ : /kasa/ /ś/ : /s/    
/noc/ : /nos/  /c/ : /s/ 
/but/ : /bat/  /u/ : /a/
/pi̯esek/ : /pi̯asek/  /e/ : /a/ 
2) words with a diverse number of phonemes (words differing with one seg-

ment) – 7 word pairs, e.g.
/osa/ : /kosa/ /k/
/list/ : /lis/  /t/
/pasek/ : /pi̯asek/ /i̯/
3) words with the changed order of phonemes (words with the changed order 

of two neighboring phonemes, and words with the changed order of a greater 
number of phonemes occupying more remote positions from one another in the 
word structure) – 5 word pairs, e.g.

/palma/ : /plama/ 
/smou̯a/ : /su̯oma/ 
/mata/ : /tama/ 

2 This study adopted the phonological system as interpreted by  B. Rocławski (Rocławski 
2001, Milewski 2005), consisting of  36 phonemes: 8 vowel phonemes: /i/, /y/, /e/, /a, /o/, /u/, /ę/, /ǫ/ 
and  28 consonant phonemes:0 /i̯/, /u̯/, /r/, /l/, /m/, /n/, /ń/, /f/, /v/, /s/, /z/, /š/, /ž/, /ś/, /ź/, /x/, /c/, /ʒ/, 
/ć/, /ʒ́/, /č/, /ǯ/, /p/, /b/, /t/, /d/, /k/, /g/. Phonological notation is given in slashes, using the characters 
of the Slavic alphabet.
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The selection of words for a test largely depended on the possibility of pre-
senting their referents in a graphic form. The referents of the words given below 
were represented in colored drawings and placed on separate sheets in pairs, in 
a horizontal arrangement,  in the order of drawings in pairs being in accordance 
with the above notation of words.   

The instruction given to the children at the beginning of this test was formu-
lated in the following way: We are going to look at pictures. I am going to name 
two pictures and then I will give the name of one of them and you will show me 
this picture. Then the tester said the words, pointing to appropriate pictures, and 
then said the word whose referent was presented in the picture, while the child 
was supposed to show it.

During that test, the children looked at the pictures rather than at the face of 
the tester, therefore there was no need to cover the mouth to prevent observation 
of the speech organs (lip-reading). The test lasted ca. 5 minutes, during which the 
tester marked correct (+) or incorrect (-) answers on the form.

Test of phonological  prosodic hearing
Units that form the phonological system in the suprasegmental aspect are 

understood in terms of discrete phonological models (as units made up of smaller 
units) or as units with an analogue continuous structure which constitutes charac-
teristic prosodic arrangements (Sawicka 1995). Suprasegmental phonic features 
regarded as the most essential for the prosodic structure of language: differences 
in volume, pitch and length occurring between the segments of the phonic se-
quence and perceived through hearing by the receiver of an utterance, relate to 
such variable acoustic processes as intensity (volume level), frequency and dura-
tion respectively (Dukiewicz 1995). They are constituents of complex prosodic 
features: intonation and stress, which, together with pause, play a significant role 
in verbal communication. The prosodic phenomena in question are part of the area 
of interest of suprasegmental phonetics and phonology3.

In the experimental test of phonological prosodic hearing devised for the pur-
poses of this research project, two suprasegmental phenomena relating to utter-
ance were selected: stress and intonation. 

Sentence stress (logical, syntactic), which consists in emphasizing a selected 
word in the sentence by means of prosodic factors, is treated  as only one of the 
exponents of the thematic-rhematic structure of utterance, which can perform dis-
tinctive functions4. 

3 Suprasegmental (prosodic) phonology is defined as “a branch of phonology investigating 
phonological phenomena whose scope goes beyond single segments such as stress, rhythm, into-
nation, duration, and tone, as well as the properties of prosodic units such as mora, syllable, foot, 
phonological word, phonological phrase, and utterance” (Szpyra-Kozłowska 2002: 239).

4 “Stress sentence functions as an indicator of the sentence rheme, indicating in the sen-
tence the word most heavily laden with new information” (from the dictionary entry authored by  
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Intonation, based on changes in the sentence tone height, is regarded as its 
obligatory component that can perform various functions: distinctive function (as 
an indicator of semantic differences between utterances: declarative, exclamatory, 
and imperative sentences are characterized by cadence, i.e. the lowering of the 
tone of the last post-stress syllable, while interrogative and declarative sentences 
requiring completion are marked by anticadence or the raising of the tone in the 
last post-stress syllable), delimitative function5, as well as non-linguistic func-
tions, e.g. emotional, social, or individual (Sawicka 1995).

The experimental test of phonological prosodic hearing consisted of 10 pairs 
of utterances, of which five pairs relating to intonation differentiation and five to 
the differentiation of sentence stress: 

1) intonation differentiation 
Mama pisze.  Mama pisze.
Mother is writing.  Mother is writing.
Będziemy rysować.   Będziemy rysować?
We are going to draw. We are going to draw?
Dasz mi ołówek?   Dasz mi ołówek! 
you will give me a pencil? you will give a pencil!
Kotek pije mleko.   Kotek pije mleko. 
The cat is drinking milk. The cat is drinking milk.
Drzwi się zamyka!   Drzwi się zamyka. 
The door should be closed! The door should be closed.
2) differentiation of sentence stress
Kolega poszedł do domu. Kolega poszedł do domu.
My friend went home. My friend went home.
Jacek ma rower?  Jacek ma rower?
Jacek has got a bicycle? Jacek has got a bicycle?
Kupuję owoce.  Kupuję owoce.
I buy fruit.   I buy fruit.
Tata myje samochód.  Tata myje samochód. 
Father is washing the car. Father is washing the car.

R. Laskowski) (Polański 1999: 23); “Syntactic stress, also called logical stress, can be used as an 
exponent of the thematic-rhematic structure of utterance.  It can perform this function on its own, 
then it is a distinctive element, or together with the word order, then it is an element accompanying 
the order” (from the dictionary entry authored by S. Karolak) (Polański 1999: 469).  

5 ”Intonation. Melodic characteristics of an utterance (sentence) consisting in variations of tone 
when speaking it (the utterance). Differences in speech melody (intonation contour) are indicators 
of semantic differences between utterances” (from the dictionary entry authored by R. Laskowski)  
(Polański, 1999: 261); ”It performs a distinctive function when it is the only exponent of difference 
between two sentences /…/ by performing a delimitative function, intonation inter alia enables dis-
tinction between a set of many sentences and a simple or complex sentence” (from the dictionary 
entry authored by S. Karolak) (Polański 1999: 468).  
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Pojedziemy na wieś.   Pojedziemy na wieś.
We are going to the country. We are going to the country.
These sentence pairs read out by the author were recorded on a CD, there be-

ing a two-second pause between the sentences in a pair. After listening to the sen-
tence pairs played from the CD, the child’s task was to say whether the sentences 
sounded the same or different.  Instructions given to the children at the beginning 
of the test were as follows: you are now going to listen to recorded sentences. 
each time you are going hear two sentences and you will tell me if they sound the 
same or different. Listen attentively.    

The test lasted ca. two minutes; during the test the tester marked correct (+) 
or incorrect (-) answers on the test form.

RESULTS

The assessment of phonemic hearing
In the phonemic hearing tests consisting in auditory differentiation of 40 

word pairs, the intellectually normal children coped very well – single errors (1–
2) occurred only in several children.  In the group of mentally retarded children, 
two children did more poorly as compared with the rest of the group: one of 
them made 5 mistakes and the other as many as 17 (almost half of possible er-
rors) – in those subjects, apart from problems with phonemic hearing, there may 
be deficits of auditory attention. Furthermore, several children in the group made 
single mistakes (1–2). In the test for auditory differentiation of words, the major-
ity of children in the two investigated groups coped very well (zero errors). It was 
not possible to carry out experimental diagnostic tests for phonemic hearing with  
a moderately retarded girl with serious difficulties in concentration of attention. 

The analyses of intergroup comparisons (using the Mann-Whitney U test) 
showed a statistically significant difference (p<0,05) in phonemic hearing be-
tween the mentally retarded children and intellectually normal children.

The assessment of phonological prosodic hearing
More problems were caused in both groups by the phonological prosodic 

hearing test based on auditory differentiation of intonation and sentence stress in 
10 sentence pairs. The difficulty of this test in the case of intellectually normal 
children is proved by the fact that only 5 children compared the sentences cor-
rectly, most of them having made errors: several of them single errors (1-2), and 
two made errors in half or more than half tasks (5-6). In the group of mentally 
retarded children, no one managed to differentiate all sentences correctly by ear: 
all of them made 2 or more errors (even 6-7).  The poor results in this test, apart 
from deficits in auditory differentiation of prosodic phenomena, can be the effect 
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of problems in auditory attention, focusing on words in the sentence rather than 
on the whole sentence and the information carried at their prosodic level. Experi-
mental diagnostic tests for phonological prosodic hearing could not be carried out 
with three moderately retarded children: the girl who was unable to take part in the 
prior phonemic hearing test and two boys – the reason was attention deficits and 
problems with understanding the instruction. 

The analyses of intergroup comparisons (using the Mann-Whitney U test) 
showed a statistically significant difference (p<0,001) in prosodic hearing be-
tween the mentally retarded children and intellectually normal children.

DISCUSSION

The acquisition of language, both in its primary version (verbal language) and 
secondary one (written language), is usually made difficult in the case of deficits 
in auditory perception: this is pointed out by the authors of logopedic, psychologi-
cal and pedagogical studies. In Polish literature on the cognitive functioning of 
patients with infantile cerebral palsy, the problems of auditory perception have 
been treated less thoroughly. The first extensive publication in this area is a mono-
graph by S. Mihilewicz (2003) devoted to the problems of auditory processing of 
non-verbal signals (differentiation of sounds by volume, duration, rhythm, pitch, 
tone color, and direction) and verbal ones (recognition and processing of words in 
sentences); the analyses showed a lowered level of auditory processing  in the in-
vestigated group of children with ICP aged 7–10; the author emphasizes the need 
for earlier diagnosis to determine the degree of disorders in processing verbal and 
non-verbal signals, which would be the basis for creating therapy programs ori-
ented towards stimulation of various aspects of hearing functions. 

The problem of the development of phonological hearing in patients with 
ICP, so far omitted in studies, was taken into account in the present project as 
one of the elements of diagnosing dysarthric children in cerebral palsy. The  
experimental phonological (phonemic and prosodic) hearing tests used in the ex-
perimental studies enabled the assessment of abilities important for acquisition 
of the language system at all levels of its organization, in particular its phono-
logical subsystem. In both phonological hearing tests, the mentally retarded chil-
dren did more poorly than the intellectually normal children did, especially in the 
prosodic hearing test, which proved to be more difficult for the two groups than 
the phonemic hearing test. The worse results in the children with global intel-
lectual dysfunction may result not only from the weaker abilities to auditorily 
differentiate verbal signals but also from difficulties in functioning in the testing 
situation, from attention deficits. The phonological prosodic hearing test, which 
caused  considerable problems to children in both groups, used longer units than 
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the phonemic hearing test (sentences rather than words), while the correct answer 
required decoding and comparing linguistic prosody in a pair of heard sentences; 
the results may also have been influenced by problems with auditory attention and 
difficulties with understanding the instruction properly. Consequently, it is obvi-
ously necessary to standardize and normalize the proposed diagnostic tests used to 
assess the phonemic and prosodic aspects of phonological perception. 

Problems in logopedic diagnosis in cases of infantile cerebral palsy are usu-
ally connected with the complex picture of symptoms stemming from intellectual, 
motor, hearing and other dysfunctions which have an adverse impact on the devel-
opment of competences and realization abilities. Despite the fact that dysarthria, 
as a motor disorder, has been recognized as a speech disorder specific to ICP 
because of frequent coexistence of various dysfunctions in this syndrome, it is 
important to diagnose the level of the development of particular cognitive func-
tions. In order to identify the specificity of communication disorders in the patient 
with ICP, it is necessary to assess the level of his/her acquisition of the language 
system, the way of realizing utterances (verbal or written), the ability to use lan-
guage in social situations, as well as the possibility of using forms of non-verbal 
communication. 
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SUMMARy

We present a case of an 80-year-old woman who had a brain infarction located primarily in 
basal ganglia in the left hemisphere. The patient presented with substantial motor and sensory apha-
sia and right-sided weakness secondary to cardiac embolism. The cortical and subcortical-cortical 
lesions were excluded by neuroimaging (MRI and CT) studies. The clinical picture of this subcorti-
cal aphasia is accompanied by dysarthria and hypophonia. The case described corresponds with 
expected subcortical aphasia symptoms, confirming importance of basal ganglia in language pro-
gramming processes.  

Key words: subcortical aphasia, aphasia sine aphasia, dysarthria, hypophonia, subcortical 
brain structures, basal nuclei, thalamus 

INTRODUCTION

Aphasic language disorders occur not only in cases of cortical damage to the 
left cerebral hemisphere but also – as research shows – in the pathology of sub-
cortical structures (discussed in issue 58 of brain and Language, for instance) as 
well as in cases of cortical and subcortical damage to the opposite hemisphere in 
the form of crossed aphasia (A. Herzyk 2005). Since the phenomenon of aphasia 
is most frequently connected with disorders of cortical origin, the use of the notion 
of aphasia with reference to deficiencies of subcortical origin may be considered 
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as unjustified (D. Kądzielawa, 1998). This uncertainty of nomenclature is reflect-
ed by a term used by T. von Stockert (1974) – aphasia without aphasia (aphasia 
sine aphasia). Other scholars have defined the same phenomenon as “pure,” mod-
ally specific aphasia (H. goodglass, 1993). The notion of subcortical aphasia (or 
subcortical aphasias) that takes account of the location of the damage with clinical 
symptoms of various disorders typical of the classical, cortical aphasias is used in 
the contemporary literature (B.E. Murdoch, B.-M. Whelan, 2009).

Subcortical aphasia is most frequently associated with damage to such struc-
tures as the thalamus, basal nuclei and various parts of the white matter. The pic-
ture of language disorders connected with the above-mentioned location is diverse 
to such a degree that – in the opinion of some scholars – it is difficult to capture 
in a concrete set of fixed symptoms (S. F. Cappa, 1997; B. E. Murdoch, B.-M. 
Whelan, 2009). Researchers frequently underline the multifunctionality of partic-
ular deep structures of the brain (A. Herzyk, 2000), damage to which manifests it-
self in not only aphasia, evocatively called a secondary symptom (W. Ambrosius,  
J. P. Mejnartowicz, W. Kozubski, 2003).

However, in the opinion of most authors, one can distinguish a “subcortical 
aphasic syndrome” (A. Ozeren, F. Koc, M. Demirkiran et al., 2006) and differenti-
ate it from a “cortical aphasic syndrome” on the basis of such language skills as: 
naming, verbal expression, comprehension, repetition of lexemes and syntactic 
structures. What is also essential is the assessment of additional criteria such as: 
verbal praxis (ability to repeat short linguistic structures up to 10 times per min-
ute), oral praxis and a possible occurrence of hemiplegia or hemiparesis in the 
right side of the body of right-handed people (M. Pąchalska, 2011). 

There are various classifications of cortical aphasias. In a similar fashion, 
subcortical aphasias are classified in various ways according to different criteria. 
These classifications most frequently include nosologic, linguistic (functional) or 
anatomic divisions. Such diversity stems from the above-mentioned complexity 
of clinical symptoms of aphasia. An element that would help to differentiate them 
may be, for instance, the type of a nervous system disease in which damage to 
subcortical brain structures dominates, e.g. Parkinson’s, Huntington’s, Wilson’s 
diseases or multiple sclerosis. What they have in common is – most of all – a ver-
bal expression disorder in the form of dysarthria (speech disorders), but also other 
language disorders, inclusive of aphasia (B. E. Murdoch, D. Theodoros 2002;   
B. E. Murdoch, B.-M. Whelan, 2009). 

Another criterion in the classification of subcortical aphasias is a linguistic 
character of the clinical picture of disorders. It is built on the basis of a com-
parison to well-known symptoms of cortical or cortical-subcortical aphasias  
(M. P. Alexander, M. A. Naeser, C. L. Palumbo, 1987). This functional differen-
tiation of aphasias enables us to differentiate subcortical sensory aphasia from 
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subcortical motor aphasia. The sensory variant of aphasia, referred to as “pure 
deafness of words” (D. Kądzielawa, 1998), is characterized by deep disorders 
of comprehension of heard speech and disorders of repetition with a maintained 
spontaneous verbal expression and the ability to read and write (H. Goodglass, 
1993). Research shows considerably diverse symptoms and depths of disor-
ders. A pure form of this aphasia is rare. Usually it occurs with other symptoms  
(D. Kądzielawa, 1998), for instance, with difficulties in recognition of tunes (sen-
sory amusia) or in singing only (motor amusia).

Subcortical motor aphasia is connected with speech articulation disorders 
with retained abilities to understand speech, to read and write. Most frequently 
this disorder coexists with oral apraxia with articulatory dysfunctions although 
there is a phenomenon of dissociation of these symptoms. It means that there are 
patients with articulatory disorders with a retained oral praxis as well as with oral 
apraxia and fluent spontaneous articulation. The latter patients are able to move 
their tongue and lips, to blow and whistle. When they are asked to do so, these 
actions are unfeasible for them (D. Kądzielawa, 1998).   

Due to the diverse repertoire of language disorders in subcortical aphasia, 
scholars frequently discuss the problem of correlation between the site where a 
particular structure is damaged and a language deficiency caused as a result of 
this damage. The anatomical criterion allows us to differentiate such subcortical 
aphasias as: thalamic aphasia and capsulostriatal aphasia (anterior, posterior and 
global).

Thalamic aphasia was described in literature at the very earliest (C. Fischer, 
1959) and certain scholars consider it synonymous with all subcortical aphasias 
(J.-F. Démonet, 1997). Furthermore, language disorders associated with thalamic 
damage seem more homogenous than disorders observed in capsulostriatal apha-
sia. Although there is a certain variability in its linguistic profile, some researchers 
claim that features of thalamic aphasia are so distinct that it may be considered a 
“new” type of aphasia (B.E. Murdoch, B.-M. Whelan,  2009).

Its sensory variant (cf. transcortical sensory aphasia) includes fluent verbal 
expression full of elements of the aphasic jargon with accompanying disorders 
of comprehension and a retained ability to repeat (M. Radanovic, M. Azambuja,  
L. L. Mansur et al., 2003). The motor variant of thalamic aphasia is character-
ized by a broad spectrum of production disorders, from aphonia to mutism, with 
a retained ability to understand and repeat. Coexistence of the above-mentioned 
symptoms is typical for mixed thalamic aphasia with accompanying verbal para-
phasias and disorders of semantic coherence at the discourse level with non-spon-
taneity of the speech production process (D. Kądzielawa, 1998). 

Aphasic disorders are also discussed with reference to basal nuclei damage 
(B. E. Murdoch, B.-M. Whelan, 2009). There are divergent opinions on its role in 
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language processes (B. Crosson, 1992, 3) because the profile of language-related 
damage extends from light to severe disorders related to: listening comprehen-
sion, reading, spontaneous speech, repetition, naming, or writing (B. E. Murdoch, 
B.-M. Whelan, 2009). The clinical picture of disorders testifies to at least a par-
tial importance of these structures in language programming. A well-documented 
research into correlation of disorders in the area of the striatum and the internal 
capsule has demonstrated beyond doubt that language deficiencies may occur in 
association with lesions in this area of the dominant hemisphere. In addition, con-
sequences of basal nuclei damage that are related to language skills seem more 
permanent than the nature of language disorders that results from damage to the 
thalamus (C.-W. Wallesch, H. H. Kornhuber, R. J. Brunner et al., 1983). 

Despite the obvious diversity of language disorders, certain scholars attempt 
to define a distinctive pattern of damage, corresponding to anterior non-fluent 
aphasias and posterior fluent cortical aphasias (B. E. Murdoch, B.-M. Whelan, 
2009). Damage to the internal capsule, putamen, anterior upper part of the white 
matter produces symptoms such as retained comprehension without features of 
agrammatic speech with a coexisting slowness and subcortical dysarthria. Dam-
age to the internal capsule, putamen and the posterior part of the white matter 
crossing the auditory temporal isthmus is connected with a coexistence of Wer-
nicke’s aphasia. Global aphasia accompanies disorders at the level of the internal 
capsule, putamen and the anterior-upper and posterior part of the white matter 
(M.A. Naeser, M.P. Alexander, N. Helm-Estabrooks et al., 1982). 

The above-mentioned dichotomous division of capsulostriatal aphasia is 
not fully confirmed in clinical conditions. The accuracy and usefulness of this 
division have been questioned because a certain number of cases has been de-
scribed where patterns of language impairment could not be explained by means 
of such anterior-posterior dichotomy. For example, patients with lesions in the 
area of the striatum and the anterior part of the internal capsule, as described by  
C.-W. Wallesch (C.-W. Wallesch, 1985), showed symptoms of Wernicke’s aphasia 
with semantic and phonemic paraphasias. It is evident, therefore, that the clinical 
and anatomical picture of capsulostriatal aphasia is too heterogeneous (C. Weiller, 
K.W. Willmes, W. Reiche, 1993) and does not make it possible to distinguish a 
homogenous picture of such aphasia (B. E. Murdoch, B.-M. Whelan, 2009).

Both the spectrum of symptoms in subcortical aphasia and the degree of in-
tensity of individual deficiencies are extraordinarily wide. One can even talk about 
their variance (A. Herzyk, 2000; 2005). This is confirmed by research carried out 
by A. Duranowska-Serocka on a group of 10 patients who sustained damage to 
basal nuclei and white matter as a result of an ischemic or hemorrhagic stroke. 
This research was repeated three times at different intervals from the moment the 
patients had fallen ill. All those examined who suffered from a post-apoplectic 
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damage to deep structures had language disorders of varying intensity: from light 
to severe ones. Moreover, the observed disorders could not be connected with a 
strictly defined structure or group of anatomic structures (A. Duranowska-Seroc-
ka 2000).  

CASE STUDy

M.J., an 80-year-old right-handed woman was admitted to the Medical Uni-
versity Department of Neurology and Vascular Diseases of the Nervous System, 
located at the Prof. L. Bierkowski Independent Public Health Centre of the Min-
istry of the Interior in Poznań, due to an ischemic cerebral stroke with a focus in 
basal ganglia of the left cerebral hemisphere.  

Immediately after the admission to hospital, the patient underwent a comput-
ed tomography (CT) examination which did not show significant ischemic lesions 
(CT of the head – as opposed to MRI – usually makes it possible to visualise isch-
emic lesions in the brain only 12-24 hours after the stroke). An MRI examination 
performed on the same day demonstrated an ischemic lesion measuring 19.7cm3 

in the structures of the basal nuclei and the internal capsule in the left hemisphere. 
A follow-up CT performed 4 days after the ischemic stroke showed hypodense 
lesions corresponding to the area of ischemia and a moderate edema around the 
apoplectic focus.

Immediately after falling ill, along with paralysis of the right upper limb and 
paresis of the right lower limb, the patient suffered from language disorders char-
acteristic of global aphasia. Central paralysis of the facial nerve was diagnosed, 
however, no paralysis of the hypoglossal nerve was found.

Initially, the patient did not attempt to communicate verbally. Some improve-
ment occurred in this regard at a later stage, although the patient was incapable 
of speaking spontaneously or story-telling. When spoken to, she only spoke iso-
lated words with an unclear articulative pattern, with continuous perseverations. 
She barely retained the ability of spontaneous conversational speech. The patient 
adequately responded to greetings: good morning, when asked: How are you? – 
Good; Can you see this picture? – I can. She was also able to say a few names of 
her closest family, but she said yeah yeah in answer to most questions. Her spon-
taneous activity was considerably reduced. Automatic speech was also deeply dis-
ordered. The patient was unable to use series of numbers, names of days of the 
week, months or seasons. She made attempts to sing or recite, but only the first 
few words had a relatively clear phonetic and articulative contour and later her 
singing and speech became unclear and then completely incomprehensible.

The skill of repetition was also deeply disturbed. The patient was only able 
to reproduce a few phonetically and phonologically simple lexemes such as: dom, 
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Fig. 1. Visualisation of the location of the ischemic lesion in the patient. The impairment en-
compasses the anterior and posterior limbs of the internal capsule, the head of caudate nucleus and 
the putamen on the left side. The images are presented in the neurological convention. 

A) MNI brain atlas with a visualised location of the key subcortical structures from the Ox-
ford-Harvard atlas;B) CT of the patient’s head performed immediately after the patient’s admission 
to hospital;

C) Diffusion image (DWI) b=1000 in MRI performed during the fi rst 24 hours after the admis-
sion; 

D) CT of the patient’s head during the fourth 24 hours after the admission – evolution of the 
ischemic lesion can be observed

Images B, C, and D were reduced to the common space of the MNI atlas by means of affi ne 
registration.
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tom, bułka, półka, mama, tata, kubek, Maria [home, book, roll, shelf, mam, dad, 
mug, Mary]. Phonemic paraphasias were observed when the patient was repeat-
ing phonetically difficult words. She also demonstrated lack of verbal fluency, 
both literal and semantic (E.M. Szepietowska, B. gawda, 2011) and deep naming 
disorders as regards names of objects and activities. Occasionally, the patient was 
able to name them when she was told the first syllable.

Her comprehension of speech was not disturbed. The patient sporadically 
carried out simple instructions, e.g. she raised her hand. However, she did not 
understand complex instructions, logical and grammatical sentence structures, 
names of parts of the face and body or names of objects and activities. The patient 
would make a gesture of indication but it was frequently inappropriate to the in-
struction. Furthermore, she did not attempt to communicate non-verbally.

Other skills that were disturbed included categorization on the basis of com-
parison as well as visual analysis and synthesis. During unsuccessful attempts to 
copy drawings and shapes there occurred perseverances and the patient persis-
tently repeated circular movements. Attempts to write also proved unsuccessful, 
which testifies to agraphia. The patient did not attempt to read, either (alexia). She 
did not indicate or read letters, words or sentences shown to her.

The patient suffered from respiratory, phonatory and articulative disorders 
which testify to subcortical dysarthria. Her speech was characterized by a short-
ened expiratory phase, it was stiffened, blurred (close to mutter), slow, with a 
monotonous intonation pattern and lack of accentuation. Her voice was hoarse, 
adynamic, monotonous, quiet, she was unable to speak louder (hypophonia) and 
spoke with difficulty. The above-mentioned symptoms were accompanied by dis-
orders in the functions of facial and articulative muscles. Poor facial expression 
coexisted with tightened and retracted lips, a falling corner of her mouth on the 
right side and her mandible in a constrained lockjaw position. Incorrect tension 
and motor activity of the soft palate produced the effect of nasalization. Move-
ments of the tongue and lips were also considerably limited. The patient did not 
imitate or make any articulative movements when requested verbally.

The above-mentioned symptoms of impairment testify to a deep subcortical 
(capsulostriatal) mixed aphasia with dysarthria and hypophonia. 

DISCUSSION

The patient’s language disorders confirm that deep aphasia may occur as 
a result of a cerebral infarction with a focus in the basal nuclei. In the opinion 
of scholars, such damage may lead to global aphasia (B. Okuda, H. Tanaka,  
H. Tachibana et al., 1994) although its occurrence in a post-apoplectic impairment 
of subcortical structures is not frequent (A. Ozeren, F. Koc, M. Demirkiran et al., 
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2006) and is connected with a disruption of tracts in the perisylvial region in the 
cortical areas of speech, without their direct impairment. In a group of 10 patients 
examined by A. Duranowska-Serocka, subcortical global aphasia was diagnosed 
in three people, two of whom had suffered from an ischemic stroke. The etiol-
ogy of the stroke is of great importance here because research results confirm 
a faster remission of lost language functions in the case of hemorrhagic strokes  
(A. Duranowska-Serocka, 2000). 

The language disorders demonstrated by the patient (M. J.) conform to the 
well-described pattern of disorders characteristic of such deep structures as the 
internal capsule, head of caudate nucleus and putamen. These are structures that 
become damaged most frequently as a result of an ischemic stroke. Research on 
ischemic strokes confirms a link between the quality of language skills and dam-
age to the anterior limb of the internal capsule. These associations are confirmed 
by cases of impairment of the above-mentioned structure (A. Duranowska-Seroc-
ka, P. Nowacki, W. Posio, 2003). 

The research also shows a correlation of the impairment of the anterior limb 
of the internal capsule with a patient’s being less active in his/her contacts with the 
environment (A. Duranowska-Serocka, P. Nowacki, W. Posio 2003). The stria-
tum including the putamen also performs an important role in language processes  
(B. Crosson, 1992). Patients with such lesions, similarly to the person we ex-
amined, are apathetic, uninterested in communicating, non-spontaneous. The im-
paired areas constitute the motor centre of the limbic system which, according to 
some authors, also comprises the abdominal striatum with the accumbens nucleus. 
The dorsal regions of the caudate nucleus and of the putamen are connected with 
the motor system (O. Narkiewicz, J. Moryś 2003). The most recent research into 
the function of the basal nuclei shows their connection with broadly understood 
cognitive processes, including language processes. They perform an essential role 
in the process of categorization and (unconscious) learning linked with various so-
cial functions that encompass stereotypes and prejudices. They are responsible for 
attention processes. Their various regions are involved in separate types of tasks. 
The dopaminergic system of rewarding, connected with the abdominal-medial 
part of the prefrontal lobe and the abdominal part of the striatum, performs a sig-
nificant function in the assessment of interpersonal social relations (L. F. Koziol, 
D.E. Budding, 2010: 175). 

Impairments to the basal nuclei are also connected with disorders of produc-
tion of non-verbal signs and recognition of emotional expression. For instance, 
patients with Huntington’s disease, which is linked with an impairment of the 
caudate nucleus, suffer from disorders of comprehension of non-verbal signals  
(L. F. Koziol, D. E. Budding, 2010: 179). In our case study the patient did not 
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attempt to compensate1 language deficiencies by means of non-verbal communi-
cation. Her facial expression was considerably limited. Neuroimaging research 
shows that the basal nuclei affect our ability to recognize, understand and pro-
duce non-verbal signs, not only with regard to emotional prosody or “melody” of 
speech but also to emotional expression of the face (L. F. Koziol, D. E. Budding, 
2010: 179). 

As described above, in the case of subcortical aphasia following from damage 
to deep structures of the brain, it is difficult to indicate a pattern of deficiencies 
corresponding to impairment of a specific anatomical structure. It is, however, 
possible to describe certain elements that are common at the level of language 
functioning, e.g. dissociation between undisturbed language fluency and disturbed 
speech fluency. This dichotomy was introduced by M.P. Alexander (1992), who 
claimed that non-fluent speech is marked by disorders of articulation, disturbed 
melody and hypophonia, whereas non-fluent language production is characterized 
by a reduced length of phrases and agrammatism. For example, M.P. Alexander 
(1992) noticed fluent language production in 12 out of 13 patients examined by 
him, suffering from non-thalamic subcortical lesions. Their speech production 
featured the use of grammatically complex structures (sentences containing more 
than 7 words) with characteristically non-fluent speech. Non-fluent speech with 
hypophonia occurred in the case described by us. However, we did not observe the 
above-mentioned dissociation because verbal production itself was also consider-
ably limited. This skill is frequently impoverished in subcortical aphasia resulting 
from lesions in the striatum region. Lexical and semantic processing is commonly 
disturbed with other variously damaged abilities of language processing, e.g. at 
the phonological level (B.E. Murdoch, B.-M. Whelan, 2009). Despite a large de-
gree of diversity of deficiencies in the described language profiles of patients who 
suffered from the striatum damage, there are certain key features that accompany 
them. Therefore, it is proposed that a striatal aphasia profile, including language 
production disorders, should be distinguished, which profile is accompanied by a 
naming deficiency of various gravity (S.M. Mega, M.P. Alexander, 1994). Obvi-
ously, the distinctiveness of this profile may vary depending on the scope of dam-
age or time of emergence of a language deficiency (B.E. Murdoch, B.-M. Whelan, 
2009). According to other researchers, the predominant feature in capsulostriatal 
aphasia is - on the contrary - phonetic language disorders while deficiencies at the 
lexical and semantic level are linked to impairment of the thalamus (D.C. Kuljic-
Obradovic, 2003). 

1 There are two ways in which the gestural method of communication in aphasia can be in-
terpreted. Some scholars treat it as a reflection of disorders of verbal communication (M. Cicone,  
W. Wapner, N. Foldi et al., 1979; D. McNeill, 1992), while others consider it to be a form of com-
pensation for language disorders (P. Lott, 1999).
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As demonstrated in the case described by us, subcortical aphasias are fre-
quently accompanied by dysarthria. It is a well-known fact that lesions in subcor-
tical regions may lead to speech production disorders, yet the essence of the role 
of such structures as the basal nuclei and thalamus in the motor control of speech 
remains elusive (B.E. Murdoch, B.-M. Whelan, 2009: 237). 

In the recent years, several theoretical models have been developed to ex-
plain the role of subcortical structures, cerebellum, basal nuclei and thalamus in 
the mechanism of occurrence of hypokinetic, hyperkinetic and atactic disorders. 
They were confirmed in experiments with the use of MPTP (1-methyl1-4-phe-
nyl-1,2,3,6-tetrahydropyridine) and functional neuroimaging. There has been a 
renewed interest in procedures of stereotactic neurosurgery and deep-brain stimu-
lation (DBS) in the treatment of Parkinson’s disease and other basal nuclei disor-
ders. These procedures make it possible to examine the relation of specific lesions 
or stimulations in the globus pallidus, thalamus with motoric functions of speech. 
Such procedures contributed to a better understanding of the basal nuclei – thala-
mus – cortex circuit and the cerebellum – thalamus – cortex circuits. Currently 
they are considered as consisting of a series of parallel, multisegmental circuits 
(rings) or loops. New brain examination techniques make it possible to assess 
separate disorders occurred in various nodes of the following loops: basal nuclei 
– thalamus – cortex and cerebellum – thalamus – cortex (inclusive of substantia 
nigra, globus pallidus, putamen, caudate nucleus, thalamus, subthalamic nuclei 
and cerebellum).

The link between basal nuclei and language activity is confirmed not only by 
monolingual aphasias. Language disorders may also appear in a bilingual aphasia, 
where L1 (the language acquired first) is disturbed in a consistently stronger man-
ner than L2 (D. Adrover-Roig, N. galparsoro-Izagirre, K. Marcotte et al., 2011). 
Disorders of automatic speech, which were also noticed in our case study, are also 
indicated at this stage of subcortical aphasia. In a bilingual aphasia (following 
damage to basal nuclei), they relate to the language acquired first more frequently 
and more strongly.

The phenomenon of subcortical aphasia following a capsulostriatal infarction 
still attracts a lot of interest not only because of the extremely different symptom-
atology and location but also due to its patomechanism. Some researchers assign 
corresponding functions that shape our language behavior to specific subcortical 
structures, basal nuclei and internal capsule (S. M. Mega, M. P. Alexander, 1994; 
A. R. Damasio, H. Damasio, M. Rizzo et al., 1982). Other theories assume the 
existence of functional links between subcortical and cortical structures (the so-
called functional loops) damage to which causes a dysfunction of the entire ring 
(D. Kądzielawa, 1998; M. P. Alexander, M. A. Naeser, C. L. Palumbo, 1987). For 
instance, research done by E.J. Metter proves that impairment of subcortical struc-
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tures disturbs language processes by, for instance, affecting the frontal or temporal 
cortex (E.J. Metter, 1992). 

When discussing the patomechanism of subcortical aphasia, it is impossible 
to omit the phenomenon of diaschisis. It impairs functions of cerebral areas lo-
cated remotely from the original damage with which areas it is linked by means 
of neuronal tracts. A result of this impairment may be a dysfunction of cortical 
areas responsible for language functions (S. Nadeau, B. Crosson, 1997; D. Perani,  
G. Vallar, S. Cappa et al., 1987). 

Recent research suggests that subcortical aphasia may also be caused by a 
disseminated ischemic damage or a lasting cortical hypoperfusion of the brain 
(J.y. Choi, K.H. Lee, D.L. Na et al., 2007; A.E. Hillis, P.B. Barker, R.J. Wityk et 
al., 2004). In their research involving patients with an acute stroke limited to the 
subcortical structures, A.E. Hillis and other scholars (2002) described hypoperfu-
sion in all 28 aphasic patients. It was observed in none of the 12 patients without 
aphasia. In addition, if blood flow could be restored to the cortex within a few 
days after the incident, reperfusion was connected with an immediate regression 
of aphasia (A.E. Hillis, A. Kane, E. Tuffiash et al., 2002). 

Similar observations were made by other authors. C. Weiller et al. (1993) 
found characteristic strictures of middle cerebral arteries in patients with capsu-
lostriatal aphasia. M.K. Han and co-authors (2005) observed that all patients with 
this type of aphasia suffered from strictures of middle cerebral arteries and inter-
nal carotid arteries on the symptomatic side.

It should be noticed that the patient described by us was diagnosed with bi-
lateral, critical strictures of internal carotid arteries, which confirms that cerebral 
hypoperfusion (reduced blood flow) plays a crucial role in etiopathogenesis of 
such aphasias.

However, there are still doubts regarding a “pure” subcortical location of in-
farct focuses in the aphasia in question. M.K. Han, D.W. Kang, S.W. Jeong et 
al.  (2005) found that in infarctions in the region of the capsule and striatum in 
all patients with aphasia classified as subcortical (10 people), one can also notice 
small ischemic focuses in the cerebral cortex. These focuses were not visible in 
conventional MRI examinations but they were found in a much more sensitive 
diffusion MRI (DWI) (M. K. Han, D.W. Kang, S.W. Jeong et al., 2005).

It should be noted, however, that the patient described by us underwent a 
DWI examination on a high-class 1.5-tesla MRI scanner (Magnetom Avanto 1.5T, 
Siemens, Germany) and no cortical focuses were observed.

With reference to the above, it is thought that aphasia connected with a sub-
cortical infarction may be – as a matter of fact – caused by small infarctions in 
the cerebral cortex which are not seen in CT or MRI but are diagnosable in a dif-
fusion MRI or in a delayed classical MRI (M. K. Han, D. W. Kang, H. Bae et al., 
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2003; M.K. Han, D.W. Kang, S.W. Jeong et al., 2005), yet the case presented by 
us contradicts this thesis. 

The visualization of the cortical focus may explain a configuration of mis-
cellaneous types of aphasia in patients with the so-called subcortical infarctions, 
but it does not explain reasons for the occurrence of aphasia in patients without a 
cortical infarction in a diffusion MRI (B.E. Murdoch, B.-M. Whelan 2009).

Obviously, there still remains an open problem of an interaction of a striato-
cortical infarction with a cortical hypoperfusion connected with an accompanying 
(it appears, in all of the described cases [Han 2005; C. Weiller, K.W. Willmes, 
W. Reiche et al., 1993]) substantial stricture of middle cerebral arteries and/or 
internal carotid arteries on the side of the damaged cerebral hemisphere or on both 
sides. Whether such coincidence is necessary to occur in the aphasia in question 
requires further analysis. One of the research papers testifies to the occurrence 
of selective impairments of neurons of the cerebral cortex in the course of an ex-
tended cortical hypoperfusion (N.A. Lassen, T.S. Losen, K. Hojgaard et al., 1983). 
However, not all authors confirm the occurrence of such a phenomenon – pointing 
out to documented cases of subcortical aphasias without impairments of cortical 
neurons found in PET (positron emission tomography) (E.J. Metter, W.R. Hanson, 
C.A. Jackson et al., 1990). 

Despite the numerous ambiguities connected with pathophysiology and 
symptomatology of subcortical aphasias, they can be captured in terms of a fixed 
repertoire of symptoms that co-create a syndrome characterized by a high de-
gree of variance of the clinical picture of such language skills as comprehension, 
repetition, naming, story-telling, development of conversational speech and re-
production of automatic speech. Furthermore, aphasic deficiencies coexisting in 
impairments of subcortical structures (including basal nuclei) confirm that these 
structures (or their parts) have a share in language programming activities. The 
nature of their share still puzzling. Scholars develop models that could explain 
the share of subcortical structures (white matter, thalamus, basal nuclei) in lan-
guage production. Although each model has its limitations, these models help to 
generate experimental hypotheses which – in a testing process – contribute to 
a better understanding of language-related functions of deep cerebral structures  
(B.E. Murdoch, B.-M. Whelan, 2009: 90). 

The most recent research contains theories according to which supposed lin-
guistic and cognitive sources of cortical functions are insufficient. Models of a 
dual linguistic system and social functioning are being proposed. These models 
contain two components: basic principles of stimuli processing and the execu-
tive system of control. The former enables automatic processing, while the latter 
makes it possible to adapt to new circumstances. Both of these systems cooper-
ate but they have separate neuroanatomical foundations. The system of executive 
control of stimuli is connected with a procedural system of learning and phylo-
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genetically older regions of the brain. The system of executive control over a 
linguistic and social behavior in a situational context corresponds to regions of the 
medial temporal lobe and the related structures. Interactions occurring between 
these systems make it possible to adapt the originally new, the unknown which ul-
timately assumes features of the known. For the creators of the above-mentioned 
model, the best example of the new – the known arrangement is the traditional 
dichotomy of the verbal – the non-verbal (L.F. Koziol, D.E. Budding, 2010: 182).  

Certainly, recognition of the role of processes and functions performed by 
subcortical brain structures may considerably change the perception of patients 
and of the clinical picture of their disorders (cf. L.F. Koziol, D.E. Budding, 2010: 
180).

 ACKNOWLEDgEMENTS

The authors thank Ms Ewa Kotecka-Sowińska, MD for her help with the 
interpretation of the MRI scan.

REFERENCES

Adrover-Roig D., galparsoro-Izagirre N., Marcotte K., Ferré P., Wilson M.A., Ansaldo A.I., 2011, 
Impaired L1 and executive control after left basal ganglia damage in a bilingual basque-
Spanish person with aphasia, “Clinical Linguistics & Phonetics”, 25, 480–498. 

Alexander M.P., 1992, Speech and language deficits after subcortical lesions of the left hemisphere: 
a clinical CT and PeT study, [in:] Neuropsychological Disorders Associated with Subcorti-
cal Lesions, red. G. Vellar, S.F. Cappa and C.-W. Wallesch, Oxford: Oxford University Press, 
455–477. 

Alexander M.P., Naeser M.A., Palumbo C.L., 1987, Correlations of subcortical CT lession sites and 
aphasia profiles, “Brain”, 110, 961–991.

Ambrosius W., Mejnartowicz J.P., Kozubski W., 2003, Strukturalne podstawy afazji w świetle 
czynnościowych metod neuroobrazowania, “Udar Mózgu”, 5, 25–30.  

Cappa S.F., 1997, Subcortical aphasia: Still a useful concept?, “Brain and Language”, 58, 424–426.
Cicone M., Wapner W., Foldi N., zurif E., gardner H., 1979, The relation between gesture and lan-

guage in aphasic communication, “Brain and Language”, 8, 324–349.
Crosson B., 1992, Is the striatum involved in language?, [in:] Neuropsychological Disorders 

Associated with Subcortical Lesions, (ed.) G. Vallar, S.F. Cappa, C.W. Wallesch, Oxford: 
Oxford University Press, s. 268–293. 

Choi J.y, Lee K.H., Na D.L., Byun H.S., Lee S.J., Kim H., Kwon M., Lee K.-H., Kim B.-T., 2007, 
Subcortical aphasia after striatocapsular infarction: Quantitative analysis of brain perfusion 
SPeCT using statistical parametric mapping and a statistical anatomic map, “Journal of Nu-
clear Medicine”, 48, 194–200. 

Damasio A.R., Damasio H., Rizzo M., Varney N., gersh F., 1982, Aphasia with nonhemorrhagic 
lesions in the basal ganglia and internal capsule, “Archives of Neurology”, 39, 15–24. 

Démonet J.-F., 1997, Subcortical aphasia(s): A controversial and promising topic, “Brain and 
Language”, 58, s. 410–417.

Subcortical aphasia after ischemic stroke on basal ganglia of the left hemisphere 



200

Duranowska-Serocka A., 2000, Zaburzenia czynności językowych i aktywności w kontaktach 
z otoczeniem po uszkodzeniu struktur podkorowych w wyniku udaru mózgu, “Logopedia”, 27, 
93–112.

Duranowska-Serocka A., Nowacki P., Posio W., 2003, Czynności językowe i aktywność chorego 
w kontaktach z otoczeniem a uszkodzenie struktur podkorowych i wyspy, “Logopedia”, 32, 
63–86. 

Fischer C., 1959, The patological and clinical aspects of thalamic hemorrhage, “Transactions of the 
American Neurological Association”, 84, 56–59.

Goodglass H., 1993, Understanding Aphasia, San Diego: Academic Press.
Han  M.K., Kang D.W., Bae H., Oh g., Jeong S. et al., 2003, Aphasia in striatocapsular infarc-

tion may be explained by concomitant small cortical infarctions of cortical language zones, 
“Stroke” 34, 259. 

Han M.K., Kang D.W., Jeong S.W., Roh J.K., 2005, Aphasia following striatocapsular infarction 
may be explained by concomitant small cortical infarct on diffusion-weighted imaging, “Cere-
brovascular Diseases”, 19, 220–224. 

Herzyk A., 2000, Afazja: mechanizmy mózgowe i symptomatologia, “Logopedia”, 27, 23–54. 
Herzyk A., 2005, Wprowadzenie do neuropsychologii klinicznej, Warszawa: Wydawnictwo Nau-

kowe Scholar, 205–207. 
Hillis A.E., Kane A., Tuffiash E., Ulatowski J., Barker P, et al., 2002, Reperfusion of specific brain 

regions by raising blood pressure restores selective language function in subacute stroke, 
“Brain and Language”, 79, 495–510.

Hillis A.E., Barker P.B., Wityk R.J., Aldrich E.M., Restrepo L., Breese E.L., Work M., 2004, Vari-
ability in subcortical aphasia is due to variable sites of cortical hypoperfusion, “Brain and 
Language”, 89, 524–530. 

Kądzielawa D., 1998, Zaburzenia językowe po uszkodzeniach struktur podkorowych mózgu, 
[w:] związek mózg – zachowanie w ujęciu neuropsychologii klinicznej, (eds.) A. Herzyk,  
D. Kądzielawa, Lublin: Wydawnictwo Uniwersytetu Marii Curie-Skłodowskiej, 111–123. 

Koziol L.F., Budding D.E., 2010, Subcortical Structures and Cognition. Implications for Neuropsy-
chological Assessement, New york-Dordrecht-Heidelberg-London: Springer.

Kuljic-Obradovic D.C., 2003, Subcortical aphasia: three different language disorder syndromes?, 
“European Journal of Neurology”, 10, 445–448. 

Lassen N.A., Losen T.S., Hojgaard K., Skriver E., 1983,  Incomplete infarction: A CT-negative 
irreversible ischemic brain lesion. “Journal of Cerebral Blood Flow & Metabolism”, 3 (suppl 
1), S602–S603.

Lott P., 1999, Gesture and Aphasia, Bern-Berlin-Bruxelles-Frankfurt am Main-New york-Wien: 
Peter Lang. 

McNeill D., 1992, Hand and mind. What gestures reveal about thought, Chicago: University of 
Chicago Press.

Mega S.M., Alexander M.P., 1994, Subcortical aphasia: The core profile of capsulostriatal infarc-
tion, “Neurology”, 44, 1824–1829. 

Metter E.J., 1992, Role of subcortical structures in aphasia: evidence from studies of resting ce-
rebral glucose metabolism, [in:] Neuropsychological Disorders Associated with Subcortical 
Lesions, red. G. Vallar, S.F. Cappa, C.W. Wallesch, Oxford: Oxford University Press, 478–500. 

Metter E.J., Hanson W.R., Jackson C.A., Kempler D., van Lancker D., Mazziotta J.C., et al., 1990, 
Temporoparietal cortex in aphasia. evidence from positron emission tomography, “Archives 
of Neurology“, 47, 1235–1238.

Murdoch B.E., Theodoros D. (red.), 2002, Speech and Language Dosorders in Multiple Sclerosis, 
London-Philadelphia: Whurr Publishers Ltd.

M. RUTKIEWICz-HANCzEWSKA, M. KRAWCzAK-OLEJNICzAK, M. PAWLAK...



201

Murdoch B.E., Whelan B.-M., 2009, Speech and Language Disorders Associated with Subcortical 
Pathology, Singapore: Wiley-Blackwell.

Nadeau S., Crosson B., 1997, Subcortical aphasia: Response to reviews, “Brain and Language”, 
58, 436–458.

Naeser M.A., Alexander M.P., Helm-Estabrooks N., Levine H.L., Laughlin S.A., geschwind N., 
1982, Aphasia with predominantly subcortical lesion sites: description of three capsular/pu-
taminal pahasias syndromes, “Archives of Neurology”, 39, 2–14.  

Narkiewicz O., Moryś J., 2003, Neuroanatomia czynnościowa i kliniczna, Warszawa: Wydawnictwo 
Lekarskie PzWL.

Okuda B., Tanaka H., Tachibana H., Kawabata K., Sugita M., 1994, Cerebral blood flow in sub-
cortical global aphasia. Perisylvian cortical hypoperfusion as a crucial role, “Stroke”, 25, 
1495–1499. 

Ozeren A., Koc F., Demirkiran M., Sönmezler A., Kibar M., 2006, Global aphasia due to left tha-
lamic hemorrhage, “Neurology India”, 54, 415–417.

Pąchalska M., 2011, Afazjologia, Warszawa: Wydawnictwo Naukowe PWN.
Perani D., Vallar G., Cappa S., Messa C., Fazio F., 1987, Aphasia and neglect after subcortical 

stroke: a clinical/cerebral perfusion correlation study, “Brain”, 110, 1211–1229. 
Radanovic M., Azambuja M., Mansur L.L., Porto C.S., Scaff M., 2003, Thalamus and language: 

interface with attention, memory and executive functions, “Arquivos de Neuro-Psiquiatria” 
61, 34–42. 

von Stockert T., 1974, Aphasia sine aphasia, “Brain and Language”, 1, 277–282.  
Szepietowska E.M., gawda B., 2011, Ścieżkami fluencji werbalnej, Lublin: Wydawnictwo UMCS.
Wallesch C.-W., Kornhuber H.H., Brunner R.J., Kunz T., Hollerbach B. et al., 1983,  Lesions of the 

basal ganglia, thalamus and deep white matter: differential effects on language functions, 
“Brain and Language” 20, 286–304. 

Wallesch C.-W., 1985, Two syndromes of aphasia occurring with ischemic lesions involving the left 
basal ganglia, “Brain and Language”, 25, 357–361. 

Weiller C., Willmes K. W., Reiche W., Thron A., Isensee C. et al., 1993, The case of aphasia or 
neglect after striatocapsular infarction, “Brain”, 116, 1509–1525. 

Subcortical aphasia after ischemic stroke on basal ganglia of the left hemisphere 




