
SUMMARY
The paper presents the concept of the metacognitive self and
its correlations with  selected features of musical training. Ac-
curate insight into deviations from the rationality in one’s behav-
iour might be related to deliberate planning, analysing, and
evaluating performance, as well as explaining the factors con-
tributing to the results of musical training. It has been also as-
sumed that the level of the metacognitive self could depend on
the specific features of training, such as intensity and duration. 
Research tools included a questionnaire constructed for the aim
of the study, which measured variables associated with musical
behaviour and the MJ-40 Scale, assessing the accuracy in the
recognition of one’s own irrationality. The MJ-40 Scale comprises
five subscales: judgemental biases, memory biases, irra tionality in
thinking, recognition of social influence and reco gni tion of conflict
between morality and efficiency. The technique of computer-as-
sisted personal interviewing (CAPI) was adopted in the re search. 
The results show a significant correlation in the duration of mu-
sical training and  accuracy in the perception of one’s own be-
haviour. The number of years devoted to musical training and
the proportion of time spent on improvising during everyday
practice, facilitate more frequent reflection on cognitive pro -
cesses and thereby enhance  accuracy in the recognition of
one’s own irrationality.
The presented study might provide insight into self-perception
processes, specifically self-knowledge determined by the psy-
chological processes entailed in musical training. As the previ-
ous descriptions and explanations of the relations between
musical behaviour and the metacognitive self are incomplete,
further research is necessary.

Key words: metaknowledge, metacognition, cognitive func-
tions, musical training
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INTRODUCTION
Works of music of different genres, musical forms, and various interpretations,

despite their diversity, share one common feature – they develop specific skills

in their performers or composers. Firstly, musical behaviour involves different

forms of complex motor behaviours. Playing an instrument requires highly spe-

cific technical and performance skills (Costa-Giomi, 2005; Hallam, 1995; Hallam,

2001), such as an appropriate posture, the position of hands and fingers, the

speed of hand shifting, the precision of key attack, the ability to play without

watching one’s hands, and the ability to follow notation. Secondly, they develop

musical competences, executed in an intellectual functioning, e.g. aural and per-

formance skills or manipulation of musical symbols (Gardner, 1973; Gordon,

1997; Schellenberg, 2006). Moreover, musical training develops various capac-

ities which might enhance non-musical achievement based on mental processes

(Degé et al., 2014). Research has indicated a positive correlation between the

regular attendance of music classes and a number of competences, such as

reading (Anvari et al., 2002), mathematical (Vaughn, 2000), and spatial-temporal

skills (Rausher & Hinton, 2006). Cross-sectional and longitudinal studies have

shown that music learners score higher on tasks involving verbal (Chan et al.,

1998) and visual memory (Jackobson et al., 2008), and as a result, perform bet-

ter at school (Wetter et al., 2009). It has been proved that music class participa-

tion and the accompanying effects might result from a higher general intelligence

(Schellenberg, 2004). Thus, musical training enhances various features of intel-

lectual functioning both in convergence with general intelligence and, this should

be emphasised, independently of it (Tierney et al., 2009). However, most of the

cited studies are correlational, and the causality of the observed effects has not

been determined yet.

To sum up, musical training may be related to the quality and effectiveness of

the cognitive processes involved in data processing (Czerniawska, 2012). What

is more, it might develop capacities associated with self-insight and self-inter-

pretation, e.g. in the domain of self-knowledge (Degé et al., 2014). Elaboration

of a musical piece and practising playing an instrument are multi-faceted skills

(Hallam, 1997). They involve the awareness of  aims, their deliberate prioritising,

and the employment of the optimal strategies for their attainment, requiring e.g.

self-control. Further, communication between a sender (e.g. a composer or 

a teacher) and a receiver (e.g. a student or a musician) is primarily based on

conscious processes (Pąchalska et al., 2014). Not surprisingly, numerous biog-

raphies of famous musicians demonstrate how music has taught them a different

kind of thinking about themselves. Their experience also shows that learning

music develops other capacities, such as cooperation, listening, imagination, as-

sociation of distant ideas, and the simultaneous focus on the present and future

(Wilsz, 2012). A common feature of the above is the enhanced self-conscious-

ness and self-reflection of these individuals. While this explains why practising

music might influence the cognitive functions of musicians (Hallam & Barry,
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2002), it has not been determined yet how accurate  musicians’ insight into them-

selves is.

What must be noted, is that music is not the sole factor determining the shape

and the outcomes of broadly defined cognitive processes (Czerniawska, 2012).

Other, deeper dimensions of individual differences, such as perceptual strategies

(cf. Lawendowski et al., 2014), temperament (Kantor-Martynuska, 2009), per-

sonality traits (Rentfrow & Gosling, 2003), and preferences associated with them

(Lawendowski, 2011), might influence the characteristics of the beliefs pertaining

to self. Interestingly, these preferences and a musical education are particularly

important for brain activation (Caldwell & Riby, 2007; Seung et al., 2005). For

this reason, and because of the significance of the biological correlates of self-

esteem, to analyse the influence of musical training on cognitive functions en-

hancement, we shall discuss yet one more issue: the role of musical experience

in music processing by the brain. 

Neuropsychological correlates of musical training

Various strategies of solving musical problems trigger functional and structural

changes in brain. The individual history of learning is reflected in neural process-

ing (Altenmüller, 2003). In response to learning and external stimuli, the cortex

self-organises (Pantev et al., 2003). Numerous studies report changes, such as

the increased response of particular neurons or the increase in the number of

neurons responding to sounds which are particularly significant to the student

(Pantev et al., 1998; Weinberger & Bakin, 1998). A tone which is for some reason

important to the student (e.g. 440 Hz) causes enlargement of the region activated

by the relevant frequency (Pantev et al., 1998). Pantev’s research has proved

that intense training leads to increased brain activity in relevant brain structures,

e.g. the brains of professional trumpet players respond more strongly to the

sound of the trumpet, but not the violin (Pantev et al., 2001). Interestingly, cor-

responding evidence shows that not only does music, but also speech elicits 

a stronger response in the brain stems of musicians (Musacchia et al., 2007),

and that their auditory cortex is larger than in controls (Schneider et al., 2002).

The size of this difference depends on the duration of musical training. The cor-

relation of long-term musical training and the distinct pattern of brain activation

in individuals with musical experience has been further proved by Seung et al.

(2005). In their study, participants without formal musical training responded to

a pitch comparison task with activation in the right frontal lobe and the right su-

perior temporal gyrus (Altenmüller, 1989). In contrast, professional musicians re-

sponded to the task with increased left hemisphere activation (Ohnishi et al.,

2001).

Thus, learning and memorising musical pieces facilitate structural plasticity,

reflected in permanent morphological changes to the microstructures of brain

(Münte et al., 2002; cf. Pąchalska et al., 2014). Changes observed in musicians

include enlargement of the regions responsible for the control of the movements

of fingers used for playing a given instrument. Elbert et al. (1995) have proved
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that violinists have significantly larger brain regions receiving tactile stimuli from

four fingers of the left hand, which perform quick and complex movements. Fur-

ther, it has been reported that musicians have a larger frontal region of the corpus

callosum (a structure situated between the left and the right hemisphere, facili-

tating communication between the hemispheres and as such facilitating coordi-

nation of the movements performed by the left and the right hand) than controls

(Schlaug et al., 1995a). Other studies have indicated that professional musicians

have on average a 5% larger cerebellum (Wieser, 2003) and a greater volume

of gray matter located within the right posterior and middle cingulate gyrus, left

superior temporal gyrus and right inferior orbitofrontal gyrus (Fauvel et al., 2014).

The discussed changes might be further illustrated by the fact that profes-

sional musicians who have developed absolute pitch have larger left planum

temporale (Schlaug et al., 1995b). It must be emphasised that both inborn dis-

positions (genetic or stimulated in prenatal development) and early musical train-

ing contribute to the development of absolute pitch. This ability correlates

positively not only with proficiency in performing musical tasks, but also with cog-

nitive skills, such as attention (Wilson et al., 2009) and memory span (Deutsch

& Dooley, 2013), which might explain the existence of more complex neural net-

works within musicians’ brains (Wilson et al., 2009). Oeschslin et al. (2010) points

out that both practising music professionally and developing absolute pitch lead

to considerable changes in the gray matter, mainly in the regions important for

speech processing, which is processed more efficiently by individuals with ab-

solute pitch. What is more, absolute pitch is associated with hyperconnectivity

(a greater number of direct connections or a more complex network of connec-

tions between the regions responsible for perception and categorisation), which

might contribute to an increased efficiency in cognitive tasks performance (Loui

et al., 2011).

The research presented above explains why long-term changes in the brain

might correlate with the specifics of the information processing, learning, and

problem solving typical for musical training. It cannot be also precluded that cog-

nitive processes associated with musical training influence other functions, ones

directly unrelated with music, e.g. an insight into important aspects of the self. In

the learning process, a music student gains experience, which contributes to

brain plasticity, and expands the unique inner world of the self (Pąchalska et al.,

2014). In the next section, the analysis of cognitive functioning in the context of

musical behaviour will be restricted to metaknowledge about the influence of

psychological laws on one’s own behaviour.

An attempt to define the metacognitive self

One of the most famous maxims of Socrates was ‘know thyself’. Certainly,

knowing oneself is extremely beneficial and allows an individual, among other

things, to avoid mistakes and make the best choices. Nowadays, we know that

it is a human propensity to ponder on different states of  mind and to reflect on

one’s self (Brycz et al., 2014; Moskowitz, 2005; Povinelli, 1993). Psychologists
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call this ability an insight into one’s own thinking, that is metacognitive thinking

(Flavell, 1979). The functions of metacognitive self-judgements include investi-

gating the motives of one’s own behaviour and gaining insight into one’s own

cognitive processes (Pąchalska et al., 2014), as well as comparing the effects

of one’s own and other people’s cognitive functioning (Brycz et al., 2014). As the

representation of one’s cognition might play a vital role in the processes of self-

regulation, metacognition is one of the most important subjects of study in psy-

chology (Nelson, 1992).

One of the first European philosophers, Thales of Miletus, already noticed

that one of the most difficult thing for a human is ‘to know thyself’. Human inves-

tigation into  states of mind deviate from rationality. One may try to know oneself

accurately and adequately, but it is uncommon to gain such an insight. On the

one hand, people make simple observations about themselves, such as ‘I’m shy’

(judgements of the first order). On the other hand, in considering themselves,

they analyse if they have made inaccurate self-judgements in the past and if so,

how often this has happened (‘Am I really shy?’) (Brycz et al., 2014). This brings

us to metacognitive judgements. Judgements of the second order, referring to

laws governing behaviour, are called the metacognitive self (Brycz et al., 2014).

The term denotes a type of self-knowledge associated with an accurate or inac-

curate insight into the self. The metacognitive self depends on the accuracy of

understanding the link between one’s own behaviours and the errors resulting

from biases and psychological mechanisms (Brycz et al., 2014).

Thus, highly accurate self-perception is associated with the ability to recognise

bias in one’s own actions, reasoning, and judgement. The bias in one’s function-

ing might refer to a susceptibility to persuasion, irrationality in thinking and judge-

ment, memory functioning, processes of evaluation, social influence, and ethical

self-knowledge (Brycz & Karasiewicz, 2011a). Individuals with a low level of

metacognitive self refuse to acknowledge that they too succumb to common psy-

chological bias (Brycz & Karasiewicz, 2011a). Hence, not everybody perceives

the bias in their behaviour with the same level of accuracy. It means that for some

reasons some individuals are more successful in identifying how psychological

biases affect their behaviour, while others fail to acknowledge this influence

(Brycz & Karasiewicz, 2011b). Previous research has suggested that people tend

to differ in their awareness of deviations from rationality in their thinking. Thus, it

is worth examining which individual traits determine the variability in the strength

of the metacognitive self. So far it has been impossible to assess, to what extent

the variables associated with undergraduate musical training influence  accuracy

in self-perception.

The aim of the study

Metacognitive strategies are essential for all aspects of musical training. Having

said that, we can analyse metaknowledge in detail and link it to specific behaviours

and musical problems. Strategies could be also related to the behaviours associ-

ated with the long-term control of one’s cognitive processes. In the light of the
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conducted analysis, it seems reasonable to assume that musicians possess 

a different set of self-regulatory behaviours than individuals who do not play any

musical instrument whatsoever (cf. Hallam, 2001). Since musicians, besides the

standard education common to all students (children and teenagers), attend ex-

tracurricular, evening music classes, we expect to find in them a distinct and

more accurate insight into self, which might result from the deliberate planning,

analysis and evaluation of the learning process and the outcomes of the training.

Obviously, the development of the metacognitive self could depend on the dura-

tion of musical training. Therefore, more advanced undergraduate music stu-

dents may exhibit a more developed metacognitive self and evaluate their

achievements more accurately as well as be more aware of their technical, in-

terpretative and performance problems. In contrast, beginners and individuals

uneducated in music might score lower on metacognitive self tests.

To conclude, the current study aimed to answer the question: ‘Is musical train-

ing associated with a different level of the accuracy of perception of one’s own

irrationality?’ to operationalise the research question more precisely, the following

hypotheses were formulated:

1. The accuracy in the perception of one’s own irrationality is presumably higher

in musicians than in controls.

2. The accuracy in the perception of one’s own irrationality is associated signif-

icantly with the intensity of musical training – the longer and the more intense

the musical training, the greater the musician’s accuracy. 

MATERIALS AND METHODS
Sociodemographic data was collected with a questionnaire constructed for

the purpose of the study. The accuracy in the perception of one’s own irrationality

was assessed with the MJ-40 Scale (Brycz & Karasiewicz, 2011a). The sociode-

mographic questionnaire comprised questions about age, sex, the duration of

musical training, the average number of hours spent on practice, the proportion

of time spent on reading sheet music and improvising, as well as the type of mu-

sical behaviour (being a vocalist or an instrumentalist, a soloist or a non-soloist).

The MJ-40 Scale measures the accuracy in the perception of irrationality in

one’s own thinking and behaviour, i.e. the biased judgement of one’s own rea-

soning and actions (Brycz & Karasiewicz, 2011a). The Scale of Metacognitive

Self (MJ-40) has been proved to be a highly accurate and reliable tool. A confir-

matory factor analysis has been conducted to assess the accuracy and reliability

of the measurement of the metacognitive self. The results indicated that in a pop-

ulation of musicians the assessment of irrationality in judgement and self-per-

ception is accurate (χ2(38)=45.624; p=.186; RMSEA=.028), and the theoretical

model of metacognitive self measurement provides an explanation for approxi-

mately 59% of the variability of results (AVE=.592) with a high degree of reliability. 
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Variables and their operationalisation

The presented research model tested two types of variables – independent

and dependent. The accuracy in the perception of one’s own irrationality, meas-

ured by the MJ-40 Scale (Brycz & Karasiewicz, 2011a), is the dependent vari-

able. Independent variables include engagement in musical behaviour or the

status of a musician and its specific features: the type of musical behaviour

(being a vocalist or an instrumentalist), the position in a band (being a soloist or

a non-soloist), the duration of musical training, and the amount of time dedicated

to daily practice, both in terms of improvising and reading sheet music.

Participants and procedure

To collect data, a technique of computer-assisted personal interviewing (CAPI)

was adopted in the study. The participants logged through a computer browser

onto a website containing the questionnaire form and the MJ-40 Scale. The mu-

sically experienced group comprised students of the Academy of Music in Gdansk,

and the inexperienced group included musically untrained students from different

faculties, recruited at the University of Gdansk and the Gdansk University of

Technology. 

The sample comprised N = 316 participants aged from 16 to 41 (M=22.1;

SD=2.90), more than a half being younger than 21.5. N = 130 participants (41.1%

of the sample) were musically inexperienced, 41.8% (N = 132) were male, and

the two analysed groups (musicians and controls) slightly differed in terms of

sex ratio (χ2(1)=3.609; p=.057; Cc=.113)  – men, who outnumbered women in

the control group (48.5%), were in minority (37.1%) in the group of musicians.

The age of the participants was similar in both compared groups (Z = -1.492;

p = .136; ε= .01), with the average musician being between 20 and 24 (M = 22.2;

SD = 2.1), and most controls between 19 and 25 (M = 22.1; SD = 3.4).

The tested musicians reported from 3 to 24 years of musical training (M =

12.22; SD = 13.0), and half of the group had learned music for less than 13 years.

The average time dedicated to daily practice ranged from 1 to 5 hours, and again,

half of the participants spend less than 3 hours on training (M = 2.70; SD = 1.11),

improvising for 32% of that time at  most (M = .32; SD = .27).
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Th
is

 c
op

y 
is

 fo
r p

er
so

na
l u

se
 o

nl
y 

- d
is

tri
bu

tio
n 

pr
oh

ib
ite

d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 



RESULTS
The following section presents the results of the analyses which were con-

ducted to estimate the significance of the tested hypotheses. The analyses were

performed with SPSS software licensed for the University of Gdansk.

Difference between musicians and controls in the accuracy 

in the perception of one’s own irrationality

To test the first hypothesis, predicting a different level of metacognitive self in

the compared groups, an independent samples t-test was performed. The null

hypothesis was confirmed as no significant differences were found between the

groups in the level of metacognitive self.

The results of the conducted analysis indicate that the accuracy of self-per-

ception, i.e. the level of metacognitive self development, does not distinguish

musicians from controls. In the two groups results pertaining to metacognitive

self were comparable for all dimensions, irrespective of the musical status of the

participants.

To test the second hypothesis, a multiple regression analysis was performed.

The coefficient of the determination R2, shows to what extent the result of the

multiple regression explains the variability of the dependent variable (Brzeziński,

1996). In the tested model, the variables pertaining to musical training – the du-

ration of musical training, the number of hours spent on daily practice, and sex

– were included in the group of predictor variables of the metacognitive self and

its indicators. The analysis included only the data obtained from the musicians

sample, excluding the data collected in the comparison group. 

The results indicate that of all the predictor variables sex explains more vari-

ation and allows one to predict the level of metacognitive self development and

the level of its indicators more accurately than the musical factors. Moreover,
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Table 2. An overview of the results of the analysis assessing the significance of differences between

musicians and controls
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the positive values of the regression coefficients show that women score signif-

icantly higher in the measurement of the metacognitive self and its indicators.

The most marked difference between the male and female participants concerns

the indicator of the accuracy in the perception of one’s susceptibility to a periph-

eral route of persuasion (β= .27; p<.001), which accounts for 27% of the standard

deviation of the results of the metacognitive self measurement.

The least significant of the determinants influencing the level of metacognitive

self was the age of the musicians, which correlates slightly with the accuracy in

the perception of the irrationality of memory and social judgement biases – the

older the participants, the less accurately they perceived their lack of rationality

in judgement.

The results of the analysis testing the influence of the musical factors on the

level of metacognitive self might allow for a validation of the hypothesis stated

in the current study. The duration of musical training explains 6% of the variation

in the measurement of the metacognitive self, while the number of hours dedi-

cated to everyday musical practice – about 7.2% from the overall 14% of the ex-

plained metacognitive self variation. The correlation between these two musical

independent variables and the level of metacognitive self is positive, which

means that the more experienced the musicians and the more frequently they

improvise during musical training, the more accurately they recognise their irra-

tionality and biases in thinking and judgements. Finally, it must be mentioned

that due to the extremely small impact of the variables associated with the type
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Table 3. The summary of the results of multiple regression, measuring the influence of sociodemo-

graphic factors on the development of the metacognitive self
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of musical behaviour, such as being a soloist or  playing in a band (a non-soloist),

playing an instrument or being a vocalist, these factors have been excluded from

further analyses.

DISCUSSION
The conducted exploratory research aimed to test two hypotheses: a) musi-

cians and controls differ significantly in their level of metacognitive self, and b)

musical training and musical experience facilitate the accuracy of the perception

of one’s own irrationality. The results of the analysis performed indicate that in

terms of the accuracy in the perception of one’s own irrationality and metacog-

nitive self functioning, only insignificant differences can be observed between

musicians and controls in a similar age and of the same sex. Thus, the findings

allow for a rejection of the first hypothesis. At the same time, the results confirm

the second hypothesis, indicating that musical experience enhances significantly

the accuracy in the perception of one’s own irrationality. The number of years

dedicated to musical training and the amount of time spent improvising during

everyday musical practice, encourage a more frequent reflection on cognitive

processes, which leads to an improvement in  the accuracy of recognising one’s

own irrationality.

Despite the assumption that musical behaviour should promote awareness

of one’s irrationality, students of faculties other than music scored similarly on

the metacognitive self test. The obtained result corresponds with the findings of

Wilsz (2012), who based her research on the assumption that regular attendance

of music classes influences metacognitive development. She defined it as an

ability to employ adaptive strategies in learning. In the cited study, no statistically

significant differences were found between individuals performing music and

their musically inactive counterparts. There are several possible explanations for

the result. The musically untrained sample might have generally had a well-de-

veloped metacognition (cf. Wilsz, 2012) and metacognitive self. However, this

explanation is called into question by the results of large samples research,

which reveal the same pattern: although when it comes to observing other peo-

ple, subjects have impressive knowledge about the psychological laws at work,

they are unable to apply these to themselves (Brycz, 2004; Brycz, 2012).

The results of the current study might also point to the fact that university ed-

ucation itself promotes metacognitive thinking and develops the metacognitive

self. Studying at university contributes to the development of reflectivity, which

enhances further academic achievement, both in the social and cognitive do-

main. The authors of the MJ-40 Scale assume that educational work and delib-

erate educational measures might develop the accuracy of self-perception (Brycz

& Karasiewicz, 2011a). What confirms this thesis are findings showing a signifi-

cant correlation of the MJ-40 Scale score and academic qualifications (Brycz &

Karasiewicz, 2011a). Moreover, a high score on the metacognitive self test was

more often observed in women than men, a result interpreted by the authors of
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the scale as evidence for a greater inclination amongst young, well-educated

women towards introspection (cf. Brycz & Karasiewicz, 2011a). What is note-

worthy, the most pronounced difference between the male and female partici-

pants was revealed in a subscale measuring the perception of one’s own

susceptibility to a peripheral route of persuasion. The result implies that women

recognize more accurately their tendency to change attitude, judgements and

intentions of behaviour in response to persuasion based on the emotional line

of reasoning.

It seems that the factor contributing to the accuracy in self-perception is the

wealth of experience which comes with age and e.g. work practice (cf. Brycz &

Karasiewicz, 2011a) or, in the case of musicians, with years of musical training.

In the current study the accuracy in the perception of one’s own irrationality, bi-

ases in thinking, and judgement correlated positively with musical experience.

This assumption is supported by previous studies, which show significant differ-

ences between novice and proficient musicians in their knowledge and applica-

tion of various strategies in training (Jørgensen, 2009). Novice musicians do not

manifest complex strategic behaviour, which is associated with musical expe -

rience (Hallam & Barry, 2002). Importantly, training strategies are an essential

feature of metaknowledge, (Jørgensen, 2009). Using appropriate strategies, e.g.

making decisions strategic for playing, detecting and correcting errors, memo-

rising music, evaluating the results of the training, preparing for a performance,

involves asking the following questions: Are these strategies really effective for

me? If not, is it the case only in some or all aspects of the training? Have I known

that they would be ineffective? What will happen if I modify or change the strat-

egy? How long will I be using it if it doesn’t work? What will make me change it?

Perceiving and accepting feedback on what I do and how I do it, recognition and

modification of the accuracy of one’s own evaluations and actions, can be ob-

served in individuals who have undergone a long-term musical training. In the

present study, these capacities correlate with the level of metacognitive self. If

we define metacognitive self as an ability to recognize one’s own mistakes, it

can be seen as a relatively changeable individual trait.

The obtained results correspond interestingly with the assumptions of Hal-

lam’s  interactive model of training (1997). The model shows that the results of

a learning process, determined by the engagement in musical training, which is

reflected e.g. in the amount of time devoted to it, influences not only the student’s

skills, but also their self-knowledge. What changes, are the ways and the strate-

gies of practice, the aims and the content of performance and musical interpre-

tation, and the knowledge about one’s own cognitive processes, in other words,

metacognition. In this case, according to Hallam, the variable mediating between

the engagement in musical training on the one hand and increasing skills and

metacognition on the other is the student’s attribution process. This has been

further supported by the theoretical concepts proposed by social psychologists

who claim that metacognitive self-beliefs are formed on the basis of attribution,

i.e. the mechanisms of explaining the causes of behaviour (cf. Brycz et al., 2014).

Lawendowski et al. Metacognitive self

247

Th
is

 c
op

y 
is

 fo
r p

er
so

na
l u

se
 o

nl
y 

- d
is

tri
bu

tio
n 

pr
oh

ib
ite

d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 



Several types of attribution have been distinguished in music, including different

types of effort, nervousness, happiness, task difficulty (McPherson & McCormic,

2000), musical background, school classroom, musical abilities, and music en-

joyment (Asmus, 1986).

The results of the current study are interestingly complemented by those find-

ings indicating that the greater amount of time devoted to improvisation during

everyday musical practice correlates positively with the development of the

metacognitive self. In music, improvising is considered thinking outside the box,

which makes it a spontaneous process, precluding rational analysis, self-criti-

cism, and the sense of time (cf. the flow phenomenon, Csikszentmihalyi & Rich,

1997). Nevertheless, metacognition can play a vital role in the creation of inno-

vative ideas, concepts and the performing of new actions, as it is a cognitive

process which is involved in the verification of previously generated ideas: new

compositional solutions, unusual expansions of a musical theme etc. In the pro -

cess of creation one deals with the question: ‘To what extent have my previous ap-

praisals of my ideas been relevant, and to what extent have they been deviated

from rationality (biased, e.g. based on the illusion of control)? A man who is aware

that his judgement is biased, and as such  is not relevant, has a high level of

metacognitive self. Interestingly, the brain regions related to metacognition also ac-

tivate during the performance of creative tasks, such as divergent thinking, writing

(eg. novels & poetry), and musical improvisation (Fox & Christof, 2014).

The presented research might provide an answer to questions regarding the

processes of self-perception, as it analyses self-knowledge in the context of the

cognitive processes related to musical training. The merit of the study is the time-

liness of the problems it examines. The mechanisms of the influence of the

metacognitive self on cognition have not been fully described yet, and the con-

cept of the metacognitive self is still being developed. Reviewing previous research

on strategies in musical training, Jørgensen suggests that further scientific research

is mostly needed into the domain of the mind, not into the technical strategies of

musicians (Jørgensen, 2009). It is this domain that offers students the greatest

opportunities for improvement. Jørgensen’s observation is linked to the problem

of the application of the results, which is associated with the individual develop-

ment of the metacognitive self. In this respect, it is essential to determine to what

extent the metacognitive self can be developed through training (cf. Brycz &

Karasiewicz, 2011a). What makes the question so important is the fact that the

metacognitive self probably facilitates self-regulation in terms of perseverance,

e.g. the ability to perform tasks requiring a large attention span (Brycz et al.,

2014), which is strategic for musical activity (Hallam, 1995; Hallam, 2001). More-

over, Hallam suggests that a metaknowledge about one’s tendencies to make

certain types of errors allows one to select a relevant remedial strategy, which

might contribute to musical proficiency (Hallam, 1995; Hallam, 2001).

On the basis of the obtained results, it can be assumed that if certain forms

of musical activity are repeated in individual experience frequently enough, they

might become an important correlate of the metacognitive self. The analysed
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findings might derive from the recurrence of the objective parameters of situa-

tions in which an individual person functions combined with the relative consistency

of external factors, conditioning subjective parameters. From this perspective, data

pertaining to the consistency of the metacognitive self in time as well as data on

the performance of different tasks by the same individuals, would be of value.

However, addressing this problem requires further, broad, longitudinal study.

In further studies, it is worth analysing the distribution of the strength of

metacognitive self in a sample of musically active individuals. The premises for

conducting such research are two facts: a) the lack of differences between mu-

sicians and controls, and b) a significant relation between the engagement in

musical training and the metacognitive self. Both findings suggest that a group

of individuals dedicated to musical training (practising more intensely and for 

a longer period of time) might differ in the strength of the metacognitive self to 

a greater degree than a group of musically untrained individuals, and the strength

of the metacognitive self may depend on factors associated with learning music.

CONCLUSIONS
The present study not only shows the current state of our knowledge about

the metacognitive self, but it also proposes an extension of the concept, as it en-

courages further analyses from the perspective of psychology, education, and

neuropsychology. The authors point out new research fields and attempt to in-

spire further studies, such as longitudinal research monitoring the development

of the metacognitive self within the context of further training or motivational and

personality factors. The conclusions presented require further, in-depth, empirical

analyses.

REFERENCES
Altenmüller, E. (1989). Cortical DC-potentials as electrophysiological correlates of hemispheric

dominance of higher cognitive function. International Journal of Neuroscience, 47, 1–14.

Altenmüller, E. (2003). How many music centres are in the brain?  (In): I. Peretz, R. Zatorre (Eds.),

The cognitive neuroscience of music (pp. 346-356). Oxford: Oxford University Press.

Anvari, S. H., Trainor, L. J., Woodside, J., Levy, B. A. (2002). Relations among musical skills,

phonological processing, and early reading ability in preschool children. Journal of Experimen-
tal Child Psychology, 83, 111-130.

Asmus, E. P. (1986). Achievement motivation characteristics of music education and music therapy

students as identified by Attribution Theory. Council for Research in Music Education Bulletin,

86, 71-85.

Brycz, H. (2004). Trafność spostrzegania własnych i cudzych zachowań. Kraków: Oficyna Wy-

dawnicza Impuls.

Brycz, H. (2012). Człowiek – instrukcja obsługi. Sopot: Smak Słowa.

Brycz, H., Karasiewicz, K. (2011a). Skala Metapoznawczego Ja. Kraków: Oficyna Wydawnicza

Impuls.

Brycz, H., Karasiewicz, K. (2011b). Metacognition and self-regulation: the Metacognitive Self Scale.

Acta Neuropsychologica, 9(3), 263-282.

Brycz, H., Karasiewicz, K., Klimaszewska, J. (2014). Współzależność metapoznawczego Ja i wybra-

nych aspektów funkcjonowania poznawczego. Polskie Forum Psychologiczne, 19(3), 421-428. 

Lawendowski et al. Metacognitive self

249

Th
is

 c
op

y 
is

 fo
r p

er
so

na
l u

se
 o

nl
y 

- d
is

tri
bu

tio
n 

pr
oh

ib
ite

d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 



Brzeziński, J. (1996). Metodologia badań psychologicznych. Warszawa: Wydawnictwo Naukowe

PWN.

Caldwell, G. N., Riby, L. M. (2007). The effects of music exposure and own genre preference on

conscious and unconscious cognitive processes: A pilot ERP study. Consciousness and Cog-
nition, 16, 992-996.

Chan, A. S., Ho, Y. C., Cheung, M. C. (1998). Music training improves verbal memory. Nature,

396(6707), 128–128.

Costa-Giomi, E. (2005). Does music instruction improve fine motor abilities? Neurosciences and
Music II: From Perception to Performance, 1060, 262–264.

Csikszentmihalyi, M. Rich, G. (1997). Musical improvisation: A systems approach.  (In): R. K. Saw -

yer (Eds.), Creativity in performance (pp. 43-66). Greenwich, CT: Abex. 

Czerniawska, E. (2012). Czy słuchanie muzyki może wspomóc procesy poznawcze?  (In): E. Czer-

niawska (Eds.), Muzyka i my. O różnych przejawach wpływu muzyki na człowieka (pp. 69-88).

Warszawa: Difin.  

Degé, F., Wehrum, S., Stark, R., Schwarzer, G. (2014). Music lessons and academic self-concept

in 12- to 14-year-old children. Musicae Scientiae, 18(2), 203-215.

Deutsch, D., Dooley, K. (2013). Absolute pitch is associated with a large auditory digit span: A clue

to its genesis. Journal of the Acoustical Society of America, 133(4), 1859–1861.

Elbert, T., Pantev, C., Wienbruch, Ch., Rockstroh, B., Taub, E. (1995). Increased cortical repre-

sentation of the fingers of the left hand in string players. Science, 270(5234), 305-307.

Fauvel, B., Groussard, M., Chételat, G., Fouquet, M., Landeau, B., Eustache, F., Desgranges, B.,

Platel, H. (2014). Morphological brain plasticity induced by musical expertise is accompanied

by modulation of functional connectivity at rest. NeuroImage, 90, 179-188.

Flavell, J. (1979). Metacognition and cognitive monitoring: A new area of cognitive developmental

inquiry. American Psychologist, 34, 906-911.

Fox, K. C., Christoff, K. (2014). Metacognitive facilitation of spontaneous thought processes: When

metacognition helps the wandering mind find its way. (In): S. M. Fleming, Ch. D. Frith (Eds.),

The cognitive neuroscience of metacognition (pp. 293-320). New York: Springer. 

Gardner, H. (1973). The arts and human development. New York: Wiley. 

Gordon, E. E. (1997). A music learning theory for newborn and young children. Chicago: GIA Pub-

lications.

Hallam, S. (1995). Professional musicians’ approaches to the learning and interpretation of music.

Psychology of Music, 23(2), 111-128.

Hallam S. (1997). What do we know about practising? Towards a model synthesising the research

literature. (In): Jørgensen H., Lehman A. (Eds.), Does practice make perfect? Current theory
and research on instrumental music practice (pp. 179–231). Oslo, Norway: Norges musik -

khgskole.

Hallam, S. (2001). The development of metacognition in musicians: Implications for education.

The British Journal of Music Education, 18(1), 27-39. 

Hallam, S., Barry, N. H. (2002). Practice. (In): R. Parncutt, G. McPherson (Eds.), The science and
psychology of music performance: Creative strategies for teaching and learning (pp. 151-165).

Oxford: Oxford University Press.

Jakobson, L. S., Lewycky, S. T., Kilgour, A. R., Stoesz, B. M. (2008). Memory for verbal and visual

material in highly trained musicians. Music Perception, 26(1), 41–55.

Jørgensen, H. (2009). Czy ćwiczenie czyni mistrza? Przegląd badań nad ćwiczeniem. (In): B. Ka-

mińska, M. Zagrodzki (Eds.), Ćwiczenie w rozwoju i działalności muzyka wykonawcy. Teoria-
badania-praktyka (pp. 51-73). Warszawa: Wydawnictwo Uniwersytetu Muzycznego Fryderyka

Chopina.

Kantor-Martynuska, J. (2009). The listener’s temperament and perceived tempo and loudness of

music. European Journal of Personality, 23(8), 655-673. 

Lawendowski, R. (2011). Osobowościowe uwarunkowania preferencji muzycznych w zależności
od wieku. Kraków: Oficyna Wydawnicza Impuls.

Lawendowski et al. Metacognitive self

250

Th
is

 c
op

y 
is

 fo
r p

er
so

na
l u

se
 o

nl
y 

- d
is

tri
bu

tio
n 

pr
oh

ib
ite

d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 



Lawendowski, R., Basiński, K., Karasiewicz, K. (2014). Strategies of rhythm perception in devel-

opmental dyslexia. Acta Neuropsychologica, 12(3), 305-317.

Loui, P., Li, H. C., Hohmann, A., Schlaug, G. (2011). Enhanced cortical connectivity in absolute

pitch musicians: A model for local hyperconnectivity. Journal of Cognitive Neuroscience, 23(4),

1015–1026.

McPherson, G. E., McCormick, J. (2000). The contribution of motivational factors to instrumental

performance in a music examination. Research Studies in Music Education, 15, 31-39.

Moskowitz, G. (2005). Social Cognition. Understanding self and others. NY, London: The Guilford

Press.

Musacchia, G., Sams, M., Skoe, E., Kraus, N. (2007). Musicians have enhanced subcortical au-

ditory and audiovisual processing of speech and music. Proceedings of the National Academy
of Science, 104(40), 15894-15898. 

Münte, T., Altenmüller, E., Jäncke, L. (2002). The musician’s brain as a model of neuroplasticity.

Nature Reviews Neuroscience, 3(6), 473-478. 

Nelson, T. O. (1992). Metacognition: Core readings. Boston: Allyn & Bacon.

Oechslin, M. S., Meyer, M., Jäncke, L. (2010). Absolute pitch: functional evidence of speech - rel-

evant auditory acuity. Cerebral Cortex, 20(2), 447–455.

Ohnishi, T., Matsuda, H., Asada, T., Aruga, M., Hirakata, M., Nishikawa, M., Katoh, A., Imabayashi, E.

(2001). Functional anatomy of musical perception in musicians. Cerebral Cortex, 11(8), 754-60.

Pantev,  C., Oostenveld, R., Engelien, A., Ross, B., Roberts, L., Hoke, M. (1998). Increased audi-

tory cortical representation in musicians. Nature, 392, 811 – 814.

Pantev, C., Engelien, A., Candia, V., Elbert, T. (2001). Representational cortex in musicians: Plastic

alterations in response to musical practice. Annals of the New York Academy of Sciences, 930,

300-314.

Pantev, C., Engelien, A., Candia, V., Elbert., T. (2003). Representational cortex in musicians. (In):

I. Peretz, R. Zatorre (Eds.), The cognitive neuroscience of music (pp.382-395). New York: Ox-

ford University Press.

Pąchalska, M., Kaczmarek, B. L. J., Kropotov, J. D. (2014). Neuropsychologia kliniczna. Od teorii
do praktyki. Warszawa: PWN. 

Povinelli, D. J. (1993). Reconstructing the evolution of mind. American Psychologist, 48, 493-509.

Rauscher, F. H., Hinton, S. C. (2006). The Mozart effect: Music listening is not music instruction.

Educational Psychology, 41(4), 232-238.

Rentfrow, P., Gosling, S. (2003). The do re mi’s of everyday life: The structure and personality cor-

relates of music preferences. Journal of Personality and Social Psychology, 84, 1236-1256.

Schellenberg, E. G. (2004). Music lessons enhance IQ. Psychological Science, 15(8), 511–514.

Schellenberg, E. G. (2006). Exposure to music: The truth about the consequences. (In): G. E.

McPherson (Eds.), The child as musician: A handbook of musical development (pp. 111–134).

New York: Oxford University Press.

Schlaug, G., Jäncke, L., Huang, Y., Staiger, J., Steinmetz, H. (1995a). Increased corpus callosum

size in musicians. Neuropsychologia, 33(8), 1047-1055.

Schlaug, G., Jäncke, L., Huang, Y., Steinmetz, H. (1995b). In vivo evidence of structural brain as-

symetry in musicians. Science, 3 (267), 5198, 699–701.

Schneider, P., Scherg, M., Dosch, H., Specht, H., Gutschalk, A., Rupp, A. (2002). Morphology of

Heschl’s gyrus reflects enhanced activation in the auditory cortex of musicians. Nature Neuro-
science, 5(7), 688 – 694.

Seung, Y., Kyong, J. S., Woo, S. H., Lee, B. T., Lee, K. M. (2005). Brain activation during music lis-

tening in individuals with or without prior music training. Neuroscience Research, 52, 323-329. 

Tierney, A., Bergeson, T. R., Pisoni, D. (2009). General intelligence and modality-specific differ-

ences in performance: A response to Schellenberg. Empirical Musicology Review, 4(1), 37-39.

Vaughn, K. (2000). Music and mathematics: Modest support for the oft-claimed relationship. Jour-
nal of Aesthetic Education, 34(3–4), 149–166.

Weinberger, N., Bakin, J. (1998). Research on auditory cortex plasticity. Science, 280(5367), 1174.

Lawendowski et al. Metacognitive self

251

Th
is

 c
op

y 
is

 fo
r p

er
so

na
l u

se
 o

nl
y 

- d
is

tri
bu

tio
n 

pr
oh

ib
ite

d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 



Wetter, O. E., Koerner, F., Schwaninger, A. (2009). Does musical training improve school perform-

ance? Instructional Science, 37(4), 365–374.

Wieser, H. (2003). Music and the brain. Lessons from brain diseases and some reflections on the

“emotional” brain. Annals of New York Academy of Sciences, 999, 76-94.

Wilson, S. J., Lusher, D., Wan, K. Y., Dudgeon, P., Reutens, D. C. (2009). The neurocognitive com-

ponents of pitch processing: Insights from absolute pitch. Cerebral Cortex, 19(3), 724–732.

Wilsz, N. (2012). Czy uprawianie muzyki ma korzystny wpływ na procesy poznawcze, strategie

uczenia się i osiągnięcia w nauce? (In): E. Czerniawska (Eds.), Muzyka i my. O różnych prze-
jawach wpływu muzyki na człowieka (pp.145-160). Warszawa: Difin.  

Address for correspondence:

Rafał Lawendowski

Institute of Psychology

University of Gdańsk

Bażyńskiego 4 str.

80-952 Gdańsk, Poland

e-mail: r.lawendowski@ug.edu.pl

Lawendowski et al. Metacognitive self

252

Th
is

 c
op

y 
is

 fo
r p

er
so

na
l u

se
 o

nl
y 

- d
is

tri
bu

tio
n 

pr
oh

ib
ite

d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


