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SUMMARY

The article tries to show the relationship between the stages of the speech therapy procedure 
(Grabias, 2012) and the stages of the total quality management. To illustrate such a correlation, the 
article contains an original research which describes the ortophonic competence of Polish students 
in primary education (7–13 year-olds) and lower secondary education (13–16 year-olds). 

The research made use of the Pareto analysis with the Lorenz curve, which is considered the 
basic instrument in the quality management process. It included 277 students and three main study 
categories: speech disorders, articulatory errors, and speech emission and accent errors.

The results of the research indicated that the use of the quality management methods within 
the standard speech therapy procedure is indeed helpful for its proper planning, execution, and 
evaluation.  

Keywords: ortophonic competence, quality management, diagnosis, description, interpreta-
tion

INTRODUCTION

The Code of Ethics for Speech Therapists, which was established by Polish 
Logopedic Society in June 2014, is a codification of ethics, rights, and obligations 
within the practice of speech therapy. It states that the proper evaluation of the 
therapy progress and its effectiveness is one of the most important obligations 
towards the patient. Both ‘progress’ and ‘effectiveness’ connote positively in the 
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reader’s mind and are related to the field of social studies and economics1, instead 
of medical and humanistic fields which are usually brought to mind by the phrase 
‘speech therapy.’ They also belong to the sphere of socialisation – a process by 
which the individual learns the habits necessary for proper functioning within the 
objective world (Rittel 1999, p. 203; Michalik 2014, p. 79). The socialisation pro-
cess happens through language, which forces the individual to perceive the world 
through certain intersubjective categories (Grabias 2007, p. 355). Effectiveness, 
progress, and quality are all considered to be desirable collective values that make 
the phenomenon of intersubjectivity possible in general.

TOTAL QUALITY MANAGEMENT

Frederick Winslow Taylor, American engineer and economist, is considered 
to be a pioneer within the field of quality management. He created one of the first 
scientific management systems – called taylorism – which advocated the division 
of the production process into simple tasks, the standardisation of machines and 
tools, and the introduction of labour norms (Kaczorowski 2004, vol. 8, p. 195; 
see also: Dahlgaard, Kristensen, Kanji 2002, p. 12–13; Michalik 2014, p. 79). 
The notion of quality management used in the article is directly connected to 
the standard theory and practice of quality management which were employed 
within the concepts of Company Wide Quality Control (CWQC, used in Japan) 
and Total Quality Management (TQM, used in the USA) and which historical-
ly developed in four main stages: 1. quality inspection, which puts emphasis on 
separating low quality products from the ones of acceptable quality; 2. statisti-
cal quality control, which advocates post production  inspection, assessment, and 
standardisation; 3. quality assurance, which employs the analysis of quality costs 
and the programmes for quality retention; 4. total quality management, which 
encompasses the general knowledge of the theory of quality management and its 
implementation in all spheres of the production process (Dahlgaard, Kristensen, 
Kanji 2002; Muhlemann, Oakland, Lockyer 1995; Michalik 2014a). The article 
puts the greatest emphasis on three of the mentioned notions: quality, assessment, 
and standardisation.  

Quality. The notion of quality is comprised of two main spheres: the quality 
of service or performance and the quality of a product. The former has a non-
material and non-uniform character (e.g. intellectual services), which may pose 
problems when trying to properly assess its value due to several factors. These in-
clude: highly diverse types of services, inability to repeat the assessment process, 
inability to store services, the relationship between the provider and the receiver 

1 Effectiveness denotes ‘efficiency and usefulness’ (Dubisz 2003, vol. 1, p. 788), while progress 
is a process of change which aims at improving the current condition towards a better one’ (Dubisz 
2003, vol. 3, p. 421–422).
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of the service (Hamrol 2005; see also: Michalik 2014a p. 137). Broadly speak-
ing, quality is a degree to which certain inherent values of a product or service 
have been reached (Hamrol 2005, p. 19). accordingly, quality management tries 
to improve that degree by manufacturing products which are less faulty or by 
performing services of higher quality without increasing their cost (Dahlgaard, 
Kristensen, Kanji 2002, p. 12).

Assessment and standardisation. Total quality management includes three 
main stages that aim at improving the quality of a product or service: data collec-
tion, data analysis, and decision making. Each stage is characterised by the use 
of the appropriate quality management instruments (Hamrol 2005, p. 228–229). 
The development of the quality management process is yielding more and more 
precise instruments by which to assess, and subsequently to improve, quality. One 
form of classification separates the basic traditional tools for data gathering and 
analysis from the new supplementary ones, useful in the decision making process 
(Michalik 2014a, p. 137).

The Pareto chart with the Lorenz curve is one of the most basic instruments 
which are helpful in the process of assessment and standardisation. It is a descrip-
tive, quantifying, and systemic tool that allows for the use of ranking and is con-
sidered to be a basic instrument of total quality management. It is also connected 
with the ‘80/20’ principle which states that several types of errors (20%) are the 
cause of the majority of arising problems (80%). The Pareto chart with the Lorenz 
curve helps in the identification of a number of errors or mistakes, which is vital 
in the process of analysis (see in: Błaszczyk 2005, p. 28–29; Dahlgaard, kris-
tensen, kanji 2002, p. 91; Hamrol 2005, p. 241–245; Michalik 2014a, p. 146–147; 
Muhlemann, oakland, Lockyer 1995, p. 310). it can be applied within the fields of 
production, services, and management. It can also be adopted to assess standard 
procedures in the speech therapy process.

STaNDarD ProcEDUrES oF THE SPEEcH 
THEraPY ProcESS

The most common scheme of the speech therapy process, which is a result of 
a few dozen years of attempts to systemise it at its broadest scope, has been creat-
ed by Stanisław Grabias and includes several stages: i. Diagnosis, which includes 
1. description with the examination of interaction skills (pronunciation, language 
system, structure of notions and concepts, dialogue skills, narration skills) and 2. 
interpretation which involves the analysis of the examination results and fam-
ily history, the differential diagnosis aimed at disorder recognition, and the study 
of individual’s linguistic potential and shortcomings; II. Therapy programming, 
which includes specifying the purpose of the therapy, the strategy and the methods 
of the therapy action as well as its organisation: III. Therapeutic action, which 

SPEEcH THEraPY ProcEDUrE iN THE LiGHT oF THE THEorY...
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comprises of the organisation of therapy stages and their evaluation, the selection 
of proper tools and aids, the preparation of documentation, the verification of the 
medical hypotheses, and possible therapy modifications. it should be assumed that 
stage I. 2 – interpretation of the data which were obtained during the examination 
of interaction skills – can be supplemented with the addition of statistical data, 
including statistical operations on variables and statistical verification of hypoth-
eses. As a matter of fact, such supplementation already takes place within the 
logopedic scientific discourse.

STaNDarD ProcEDUrES oF THE SPEEcH THEraPY 
ProcESS iN THE LiGHT oF THE THEorY 

OF ToTal QualiTy ManagEMEnT AND ITS INSTRUMENTS

The correlation of the standard procedures of the speech therapy with the 
theses of the total quality management theory has yielded a set of mutual relations 
which have been presented in Table 1. 

Table 1. The correlation between the stages of total quality management and the stages of 
speech therapy process 

Stages of total 
quality management

Standard procedures of the speech 
therapy process

Stages of the 
speech therapy 

process

Data collection
examination of interaction skills: pronunciation, 

language system, structure of notions and concepts, 
dialogue skills, narration skills

diagnosis-
description

Facts analysis

the interpretation which is obtained by differential 
diagnosis and the recognition of the disorder and 
from the results of statistical research, including 
statistical operations on variables and statistical 

verification of hypotheses

diagnosis-
interpretation

Decision making

therapy programming: specifying the purpose of the 
therapy, its methods, strategies, and organisation

therapy 
programming

therapeutic action: organisation of therapy stages, 
selection of proper tools and aids, verification of the 

diagnostic hypotheses, therapy modifications

therapeutic 
action

Source: original research based on Grabias, 2012; see also Michalik 2014, p. 86

The Table shows that the decision making stage in total quality management 
has two counterparts within the speech therapy process – therapy programming 
and therapeutic action. Logopedic description is parallel to the data collection, 
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while logopedic interpretation is an equivalent of facts analysis within the quality 
management process (Michalik 2014, p. 86). The stage of logopedic diagnosis-
interpretation usually utilises the case studies and differential diagnoses.  There 
have been attempts to change that practice into a more statistics-oriented process 
by the use of the Pareto chart with the Lorenz curve which revolves around the 
“80/20” principle.

EXEMPLIFICATION

The attempt to associate the procedures of speech therapy with the chosen 
elements of theory of total quality management was made within analysis of the 
ortophonic competence of 277 students in primary education (7–13 year-olds) 
and lower secondary education (13–16 year-olds). ortophonic competence has 
been defined with an emphasis on the notion of ability rather than subconscious 
knowledge. The former has been chosen as more fitting to describe the capabil-
ity to correctly and aesthetically recite, interpret and build texts and also due to 
its connotations, which are broader than in the case of in-born potential (see in 
Michalik 2014a, p. 140)2. In order to assess ortophonic competence, speech thera-
pist (including those working in the field of media, art, and orthoepy) compares 
speaker’s pronunciation to the ortophonic norms while applying the criteria of 
correctness and aesthetics (see in kamińska 2012, p. 121).

Diagnosis-description of ortophonic competence. Diagnosis-description 
of ortophonic competence is a comparison of the speaker’s diction, the linguis-
tic shape of his/her speech, its aesthetics and expression, to a set of standards. 
It should be noted that the process of diagnosis must utilize the so-called ‘high 
norm’, a benchmark used in official or formal speech (see in Michalik 2014a, 
p. 141). Apart from assessing the articulation of the phones and consonant clus-
ters as well as the prosodic features and voice, an emphasis should also be put on 
voice emission, breathing, use of oscillators, soft glottal attack and voice projec-
tion (kamińska 2012, pp. 121–124).

The first stage of diagnosis-description of the ortophonic competence (gath-
ering of the linguistic material) took place in the years 2006–2014, when the au-
thor of the article was a local jury member of Polish Contest of Recitation, Sung 
Poetry, and one-person Show and of The interscholastic Contest of Poetry and 
Prose of Czesław Miłosz, organized by a group of schools in Jastrzębie-Zdrój. 
During this stage, the author gathered the linguistic material from 101 students of 

2 For example, The universal Dictionary of the Polish language defines ‘ability’ as: 1. a pre-
disposition to easily acquire or learn certain skills or knowledge, 2. potential aptitude, capacity for 
doing sth (Dubisz, vol. IV, 2003, p. 950). 

SPEEcH THEraPY ProcEDUrE iN THE LiGHT oF THE THEorY...
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primary education and 176 students of lower secondary education.3 The second 
stage included the classification of the mistakes made by the performers and was 
conducted according to the following descriptive categories: speech disorders, 
articulatory errors, speech emission and accent errors. The numerical data from 
the second stage of the contests has been presented in Table 2.           

Diagnosis-interpretation of ortophonic competence. Logopedic diagnosis, 
which is equivalent to the interpretation of the data gathered during diagnosis-de-
scription of the linguistic material, can be linked with the stage of facts analysis in 
total quality management process (Table 1). Such notions of quality management 
as fault, error, problem, inaccuracy are automatically connoted with speech dis-
orders, speech error, articulation error, emission error, accent error, inaccurate 
realisation within the speech therapy process. They are also directly connected 
with the “80/20” principle and with the Pareto chart with the Lorenz curve as 
instruments of evaluation and standardisation which will be used here to interpret 
linguistic facts that possibly contain a mistake or inaccuracy (Michalik 2014a). 
The employment of these instruments and its results have been presented in Ta-
bles 3–5 (primary education), 6–8 (lower secondary education), and in Diagrams 
1–3 (primary education), 4–6 (lower secondary education). 

SPEEcH DiSorDErS oF STUDENTS 
IN PRIMARY EDUCATION

The first column contains speech disorders that were recognized in the con-
test participants. The second column includes the information about the occur-
rence number of each type of speech disorder. The highlighted rows comprise of 
the most significant types of disorders which cause the majority of problems. in 
the case of speech disorders category, interdental realisation of phones and closed 
nasalisation constitute 55% of all speech disorders. The remaining types (addental 
lisp, lateral lisp, rhotacism, palatality) make up only 45% of all incorrect realisa-
tions.

The Diagram 1 presents the numerical values in the form of a histogram and 
the cumulative values in the form of the Lorenz curve. The columns represent the 
amount of disorder types, while the curve cumulates their percentage values. The 
horizontal axis shows the types of the disorders in the diminishing order (their 
numerical 1–6 labels correlate with Table 2 and 3). The vertical axes represent the 

3 The research data was collected with the use of the audio-visual method. The rules of the 
contests made it impossible to use the tactile method for the assesment of the diction inaccuracies, 
deformation in particular.
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Table 2. Disorders and errors recorded on the evaluation cards during the contests

Descriptive category Type of disorder within 
the descriptive category

Research group 
(numerical data)

101 students 
of primary 
education

176 students of 
lower secondary 

education

Speech disorders

interdental realisation of phones 24 18
closed nasalisation 23 18
addental lisp 20 44
lateral lisp 11 19
rhotacism 5 2
palatality 3 3
dorsality – 3
open nasalisation – 2
total 86 109

Articulatory errors

/ǫ/ synchrony before the plosives 35 63
/ǫ/ asynchrony at the end of the word 33 86
/ę/ synchrony before the plosives 30 70
narrow vowels 11 42
lack of /ę/ at the end of the word 10 4
/ę/ asynchrony at the end of the word 7 7
extensive /ę/ at the end of the word 6 6
labialisation 2 –
simplification of consonantal groups 1 8
total 135 286

Speech emission and 
accent errors

incorrect accent 28 57
weak emission (too quiet) 14 20
inesthetic voice timbre 5 14
tachylalia 5 8
incorrect intonation 4 5
bradylalia 1 –
total 57 104

Source: original research; see also Staniek, 2013.4

4 The author of the article would like to express his gratitude to Aleksandra Staniek, one of 
his students at the Pedagogical University of Cracow and the author of Master’s thesis articulatory 
Problems of Recitation Contests Participants, for showing me the possibility of using the instru-
ments for ortophonic competence analysis and for the help in the analysis of the evaluation cards.
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Table 3. Percentage value of speech disorder types in primary education students. Pareto 
analysis.  

SPEEcH DiSorDErS
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1. Interdental realisation of phones 24 27.91 24 28
33.33% 55%

2. Closed nasalisation 23 26.74 47 55

3. Addental lisp 20 23.26 67 78

66.67% 45%
4. Lateral lisp 11 12.79 78 91

5. Rhotacism 5 5.81 83 97

6. Palatality 3 3.49 86 100

TOTAL 86 100.00

Source: original research

Diagram 1. Distribution of speech disorder types within the total number of speech disorders 
in primary education students. Lorenz curve.

Source: original research
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amount of disorder cases (left) and the cumulative percentage value (right) for the 
Lorenz curve. The second column of the histogram shows the value of 54.65%, 
which is indicative of its cumulative share in the total number of all disorder cases. 

ARTICULATORY ERRORS OF STUDENTS 
IN PRIMARY EDUCATION

Table 4. Percentage value of articulatory error types of primary education students. Pareto 
analysis.
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1. /ǫ/ synchrony before the plosives 35 25.93 35 26

33.3% 73%2. /ǫ/ asynchrony at the end of the word 33 24.44 68 50

3. /ę/ synchrony before the plosives 30 22.22 98 73

4. Narrow vowels 11 8.15 109 81

66.7% 27%

5. Lack of /ę/ at the end of the word 10 7.41 119 88

6. /ę/ asynchrony at the end of the word 7 5.19 126 93

7. Extensive /ę/ at the end of the word 6 4.44 132 98

8. Labialisation 2 1.48 134 99

9. Simplification of consonantal groups 1 0.74 135 100

TOTAL 135 100.00
 
Source: original research

The first column contains articulatory errors that were recognized in the con-
test participants. The second column includes the information about the occur-
rence number of each type of articulatory error. The highlighted rows comprise of 
the most significant types of errors which cause the majority of problems. in the 
case of articulatory errors category, /ǫ/ synchrony before the plosives, /ǫ/ asyn-
chrony at the end of the word, and ę/ synchrony before the plosives constitute 73% 
of all articulatory errors. The remaining errors make up only 27% of all incorrect 
realisations.
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The horizontal axis shows the types of errors in the diminishing order. The 
vertical axes represent the amount of error cases (left) and the cumulative percent-
age value (right) for the Lorenz curve. The third column of the histogram shows 
the value of 72.59%, which is indicative of its cumulative share it the total number 
of all articulatory error cases in primary education students.

SPEEcH EMiSSioN aND accENT ErrorS 
OF STUDENTS IN PRIMARY EDUCATION

The first column contains speech emission and accent errors that were rec-
ognized in the contest participants. The second column includes the information 
about the occurrence number of each type of the error. The highlighted rows com-
prise of the most significant types of errors which cause the majority of problems. 
In the case of speech emission and accent errors category, incorrect accent and 
weak emission (too quiet), constitute 74% of all speech emission and accent er-
rors. The remaining errors make up 26% of all incorrect realisations.

The horizontal axis shows the types of errors in the diminishing order. The 
vertical axes represent the amount of error cases (left) and the cumulative percent-
age value (right) for the Lorenz curve. The second column of the histogram shows 
the value of 73.68%, which is indicative of its cumulative share it the total number 
of all speech emission and accent error cases of primary education students.

Diagram 2. Distribution of articulatory error types within the total number of articulatory er-
rors of primary education students. Lorenz curve.

Source: original research
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Table 5. Percentage value of speech emission and accent errors types of primary education 
students. Pareto analysis.  

Speech emission and accent errors
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1. Incorrect accent 28 49.12 28 49
33.3% 74%

2. Weak emission (too quiet) 14 24.56 42 74

3. Unesthetic voice timbre 5 8.77 47 82

66.7% 26%
4. Tachylalia 5 8.77 52 91

5. Incorrect intonation 4 7.02 56 98

6. Bradylalia 1 1.75 57 100

TOTAL 57 100.00

Source: original research

Diagram 3. Distribution of speech emission and accent error types within the total number of 
speech emission and accent errors of primary education students. Lorenz curve.

Source: original research
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Ortophonic competence of primary education students. The presented 
model of linguistic material analysis, which aims at the diagnosis-interpretation 
of ortophonic competence features, makes it possible to distinguish some of the 
most important observable facts. In the case of speech disorders category, two 
types of disorders constitute 55% of all speech disorders (interdental realisation of 
phones and closed nasalisation). In the case of articulatory errors category, three 
types of errors (/ǫ/ synchrony before the plosives, /ǫ/ asynchrony at the end of the 
word, and /ę/ synchrony before the plosives) constitute 73% of all articulatory er-
rors. In the case of speech emission and accent errors category, two types of errors 
(incorrect accent and weak emission), constitute 74% of all speech emission and 
accent errors.

SPEEcH DiSorDErS oF STUDENTS iN LowEr 
SECONDARY EDUCATION

Table 6. Percentage value of speech disorder types in lower secondary education students. 
Pareto analysis.  

SPEEcH DiSorDErS
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1. Addental lisp 44 40.37 44 40

37.50% 74%2. Lateral lisp 19 17.43 63 58

3. Interdental realisation of phones 18 16.51 81 74

4. Closed nasalisation 18 16.51 99 91

62.50% 26%

5. Palatality 3 2.75 102 94

6. Dorsality 3 2.75 105 96

7. Open nasalisation 2 1.83 107 98

8. Rhotacism 2 1.83 109 100

TOTAL 109 100.00

Source: original research
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The first column contains speech disorders that were recognized in the con-
test participants. The highlighted rows comprise of the most significant types of 
disorders which cause the majority of problems. In the case of speech disorders 
category, addental lisp, lateral lisp, and interdental realisation of phones constitute 
74% of all speech disorders. The remaining types make up only 26% of all incor-
rect realisations.

The diagram presents the numerical values in the form of a histogram and 
the cumulative values in the form of the Lorenz curve. The columns represent 
the amount of disorder types, while the curve cumulates their percentage values. 
The vertical axes represent the amount of disorder cases (left) and the cumulative 
percentage value (right) for the Lorenz curve. The third column of the histogram 
shows the value of 74.31%, which is indicative of its cumulative share it the total 
number of all disorder cases.

Diagram 4. Distribution of speech disorder types within the total number of speech disorders 
in lower secondary education students. Lorenz curve.

Source: original research
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ARTICULATORY ERRORS OF STUDENTS 
IN LOWER SECONDARY EDUCATION

Table 7. Percentage value of articulatory error types of lower secondary education students. 
Pareto analysis. 

ARTICULATORY ERRORS
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1. /ǫ/ asynchrony at the end of the word 86 30.07 86 30

37.5% 77%2. /ę/ synchrony before the plosives 70 24.48 156 55

3. /ǫ/ synchrony before the plosives 63 22.03 219 77

4. Narrow vowels 42 14.69 261 91

62.5% 23%

5. Simplification of consonantal groups 8 2.80 269 94

6. /ę/ asynchrony at the end of the word 7 2.45 276 97

7. Extensive /ę/ at the end of the word 6 2.10 282 99

8. Lack of /ę/ at the end of the word 4 1.40 286 100

TOTAL 286 100.00

Source: original research

The highlighted rows comprise of the most significant types of errors which 
cause the majority of problems. In the case of articulatory errors category, /ǫ/ 
asynchrony at the end of the word, /ę/ synchrony before the plosives, and /ǫ/ syn-
chrony before the plosives, constitute 77% of all articulatory errors. The remain-
ing errors make up 23% of all incorrect realisations.

The horizontal axis shows the types of errors in the diminishing order. The 
vertical axes represent the amount of error cases (left) and the cumulative percent-
age value (right) for the Lorenz curve. The third column of the histogram shows 
the value of 76.57%, which is indicative of its cumulative share it the total number 
of all articulatory error cases of lower secondary education students.
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SPEEcH EMiSSioN aND accENT ErrorS oF STUDENTS 
IN LOWER SECONDARY EDUCATION

Table 8. Percentage value of speech emission and accent error types of lower secondary educa-
tion students. Pareto analysis.

Speech emission and accent errors
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1. Incorrect accent 57 54.81 57 55
33.3% 74%

2. Weak emission (too quiet) 20 19.23 77 74

3. Inesthetic voice timbre 14 13.46 91 88

66.7% 26%4. Tachylalia 8 7.69 99 95

5. Incorrect intonation 5 4.81 104 100

TOTAL 104 100.00

Source: original research

SPEEcH THEraPY ProcEDUrE iN THE LiGHT oF THE THEorY...

Diagram 5. Distribution of articulatory error types within the total number of articulatory er-
rors in lower secondary education students. Lorenz curve.

Source: original research
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The first column contains speech emission and accent errors that were rec-
ognized in the contest participants. The second column includes the information 
about the occurrence number of each type of the error. The highlighted rows com-
prise of the most significant types of errors which cause the majority of problems. 
In the case of speech emission and accent errors category, incorrect accent and 
weak emission (too quiet), constitute 74% of all speech emission and accent er-
rors. The remaining errors make up 26% of all incorrect realisations.

The vertical axes represent the amount of error cases (left) and the cumula-
tive percentage value (right) for the Lorenz curve. The second column of the his-
togram shows the value of around 74.03%, which is indicative of its cumulative 
share it the total number of all speech emission and accent error cases of primary 
education students.

Ortophonic competence of lower secondary education students. In the 
case of speech disorders category, three types of disorders (addental lisp, lateral 
lisp, interdental realisation of phones) constitute 74% of all speech disorders. In 
the case of articulatory errors category, three types of errors (/ǫ/ asynchrony at the 
end of the word, /ę/ synchrony before the plosives, and /ǫ/ synchrony before the 
plosives) constitute 77% of all articulatory errors. In the case of speech emission 
and accent errors category, two types of errors (incorrect accent and weak emis-
sion), constitute 74% of all speech emission and accent errors.

Diagram 6. Distribution of speech emission and accent error types within the total number of 
speech emission and accent errors of lower secondary education students. Lorenz curve.

Source: original research
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SUMMARY

In the methodological sense, the theory of total quality management may be useful in the col-
lection of data and its analysis and interpretation. Moreover, it can aid the therapy process and its 
evaluation due to the ability to identify the most prominent types of errors. Consequently, it makes 
it easier for the therapist to implement a strategy which may turn out to be more suitable for solving 
a given speech problem. 
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