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ABSTRACT.

Attention represents a core of cognitive activity, it is an essential element of
meaningful information processing and a key factor in self-regulation
which is necessary for academic success. Despite this, there is only a small
number of studies that examine the relationship between attention and
school performance of adolescents. The aim of this research is an attempt to
identify the components of attention which are relevant for academic
achievement in adolescence. In addition, the aim of the research is also to
determine potential differences with regard to the respondents’ gender. The
sample included 350 adolescents, aged between 14 and 16 years (M=15.2),
matched for their intelligence quotient, from different towns in Serbia. The
following instruments were used - the Digit Span Test, Digit
Symbol-Coding, the Trail Making Test, the Stroop Test, the Concentration
Achievement Test (for measuring the components of attention), Raven’s
Progressive Matrices (as a measure of intelligence). The results indicate that
academic achievement is highly significantly associated with a certain
configuration of components of the function of attention (goal-oriented
selectivity, resistance to distractions, attention maintenance and concentra-
tion), and that the performance of students with poor academic
achievement differs significantly from the performance of students with
better academic achievement (p < 0.01). The results imply that the academic
achievement or failure of adolescents cannot be interpreted without taking
into account the characteristics of their attention. In addition, the results
also indicate the necessity to establish an educational program with an aim
to encourage the development of the assessed components of attention, in
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order for adolescents to attain academic achievements adequate to their
intellectual capabilities.

attentional control functions; goal-oriented behavior; self-regulation in
learning; school performance of adolescents.

INTRODUCTION

276

School performance represents a manifestation of a level of realiza-
tion of cognitive, functional, and educational teaching tasks, a
reflection of the quantity and quality of acquired knowledge,
breadth and level of the development of capabilities, breadth and
level of adopted educational values. A successful student is a
student who adequately mastered the knowledge, skills, attitudes,
and forms of behaviour which are necessary for further learning
(Nikolasevié et al., 2014), or the one whose school performance is in
sync with his/her capabilities, or the one who possesses a balance
between what is planned and the resulting effect (Rayneri et al.,
2006). In addition to all of the shortcomings of the current grading
system in schools, school performance expressed in school grades
still represents an important indicator of the achievements of
students in the real world (Moss & St Laurent, 2001), a basic indica-
tor of educational achievements (GadZi¢ & Milojevi¢, 2009), as well
as evidence formally identifying students as more or less successful
persons (Havelka, 2000).

School failure, in turn, represents an ambiguous term which
does not refer only to educational results, but also to the behaviour
of students, their attitudes, beliefs, and formed system of values.
For these reasons, school failure can have complex consequences
when it comes to general development flows. The research of the
causal relationships between behavioural problems and failure in
school learning in childhood and adolescence (Hinshaw, 1992) state
that the connection between school failure and adaptation difficul-
ties has long been established. In terms of prevalence, personal and
social suffering, and resistance to most intervention strategies,
behavioural problems and school failure constitute the majority of
problems in childhood and adolescence. Each domain predicts later
maladjustment, which can lead to serious consequences in the form
of various emotional disorders such as depression, anxiety or social
phobia. Due to failure, the student loses both the confidence and
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motivation to continue the process of education (Madeeha &
Abdulbari, 2010).

The causes of school failure are many, and school performance of
students is a result of the combined effects of numerous factors.
Many classical and contemporary studies have determined a role of
personal factors (general intellectual level, learning skills, person-
ality traits, emotional status, motivation etc.) and social factors
(family, school, peers, etc.) in school performance or failure.
Although general intelligence explains 50-60% of the total variance
of school performance, the remainder of the variance can be
explained by other, non-cognitive factors, such as: personal activi-
ty, responsibility, motivation, effort, support of parents and the
quality of teaching (Gottschling et al., 2012; Johnson, 2008; Spinath
et al., 2006). Each of these factors is involved in the variance of
performance with around 25%, which means that a total of about
75% of the variance can be explained. The remaining, unexplained
25% can be attributed to a number of other factors, e.g. natural,
organic, and socio-economic, etc. (Deary & Johnson 2010).

Many studies also emphasize the self-regulatory capacity of
students as an important factor of school performance (Mirkov,
2007), which represents the theoretical starting point of the
research presented in this paper. By analysing some of the basic
contemporary models of the self-regulation of learning in the
process of education, Pintrich (Pintrich, 1999) emphasizes those
theories that emphasize the volitional aspect of the self-regulatory
processes necessary for achieving adequate school performance.
So, in order for students to be able to learn, what is necessary is
self-regulation, i.e. an active guidance and activation of cognitive,
meta-cognitive, affective, and motivational resources in order to
accomplish the necessary effects of learning (Boekaerts & Corno,
2005). Self-regulation implies a process whereby students activate
and maintain cognition, affects, and behaviour directed towards
achieving goals (Zimmerman, 1990). The findings of neuropsycho-
logical studies of executive functions, the crown control
mechanisms which underlie goal-oriented behaviour (Lezak, 2004;
Guy et al. 2004), overlap to a large extent with the theory of
self-regulatory processes.

Executive functions represent a set of cognitive processes -
including attentional control, inhibitory control, working memory
and cognitive flexibility, as well as reasoning, problem solving, and
planning - necessary for the cognitive control of behaviour: the
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selection and successful monitoring of behaviours that facilitate
the attainment of chosen goals (Diamond, 2013; Chan et al., 2008).
The very decision to carry out a certain activity, for example to
learn, at its outset implies actively giving up on other opportunities
and other events in the immediate environment, in the given exis-
tential situation, and focusing on the selected activity. This
requires the ability to inhibit all irrelevant stimuli, and then it is
possible to speak of focusing (Knudsen, 2007).

In this exceptional ability to direct and focus mental activity on a
particular object, lies the essence and nucleus of the human ability
to carry out goal-oriented activities which are primarily dependent
on attention (Luria, 1973). It is due to the ability to direct and focus
attention that a choice of a certain activity is made and that mental
energy is directed towards it, and due to focusing, which we call
enthrallment or concentration in every day speech, that the irrele-
vant stimuli or distractors are dismissed (Washburn, 2016). The
direction and focusing of mental activity on a consciously set goal
represents volitional, intentional or active attention. It is at the
same time a precondition and result of human activity. It resulted
from the involvement of mental activity in the process of work, and
it enables man to ignore irrelevant stimuli for as long as it takes in
order to finish the initiated goal-oriented activity. The intentional,
active attention is one of the manifestations of will in man (Vygot-
sky, 1996; Malenka et al., 2009).

The tasks placed before the student by school learning, require
an individual in this process (of active listening in class, participa-
tion in class activities, individually processing a text, remembering
information, solving problems, solving tests, etc.) to direct atten-
tion away from all that is irrelevant in relation to the object of
learning itself, as well as to maintain it for as long as it is necessary
in order to carry out the goal activity (Latzman, 2010). School
learning is directed towards the realization of future plans and is
an instrument of the attainment of general life goals. Given this
fact, school learning represents a typical form of volitional activity
and it relies on deliberate, volitional attention. Verbal learning and
verbal memory, which usually represent the basis of school
success, are very complex psychological processes that start by an
initial short-term memory record of information, via sensory
memory in its visual or auditory modality (Awh etal., 2006). In
order to transfer information into long-term memory, which is the
ultimate goal of school learning, it is necessary to produce a
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conscious effort to maintain attention and repeat the teaching
material, which allows for its encoding and consolidation. The
learning of school material relies on declarative memory and the
acquisition of cognitive routines, such as “learning how to learn or
how to solve mathematical tasks” relies on implicit, non-declara-
tive memory (Baddeley, 2003). The process of decoding a complex
verbal message, received in a visual or auditory manner, implies an
understanding of the exact meaning of the lexical elements, an
understanding of syntactic relations and an understanding of the
general meaning of the verbal material. Verbal learning is only
possible with the participation of intact attention processes, since
attention, as a complex functional system, allows for the selection,
focusing, and maintenance of mental activity on significant exter-
nal or mental contents (Maunsell 2002; Montalvo et al., 2004).

A lack of attentional control or an insufficient stability of even
one of its components, reduces the efficiency of learning or renders
it completely impossible. Poor attentional control, characterized
by pronounced distractibility and weak concentration, is not suita-
ble for the demands that need to be fulfilled by an adolescent
aspiring to an excellent school performance. As a reminder, atten-
tional control is defined as an ability to inhibit the first, dominant
response, an ability to organize incoming stimuli, to maintain a
calm state of mind, postpone pleasure, tolerate discomfort, and
organize a cognitive and behavioural response to a selected,
goal-oriented stimulus (Miller & Esposito, 2005). Attentional
control involves the focus of attention on a task, over a longer peri-
od of time, which implies a resistance to distractions by irrelevant
stimuli in the surroundings. The problems of attentional control
are associated with many forms of maladaptive behaviour or even
with psychopathological symptoms in adolescence (Rueda et al.,
2005).

Attentional control plays a key role in self-regulation, which is
essential for school learning (Eisenberg et al., 2004). School perfor-
mance requires that the adolescent maintain his/her attention on
the task and continue the activity even when more attractive stim-
uli are imposed on him/her. In psychological terms, at the level of
subjective experience, controlling attention from shifting to a
more attractive goal or a distractor is associated with a feeling of
effort. The orientation of attention towards stimuli that are appeal-
ing is performed effortlessly. If the attractive goal is irrelevant
from the position of the task at hand or the realization of the goal,
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a great effort of will is needed in order to inhibit the response to
irrelevant stimuli (Banich, 2009). Only a developed and stable voli-
tional attention makes it possible to endure the necessary effort in
order to keep all irrelevant stimuli under control. The improved
ability of older children to increase mental effort is directly related
to the development of volitional attention over the years. The
process of learning and socialization implies a period of a transfor-
mation of non-volitional into volitional attention. The
development of mature and autochthonous human activity implies
the development and formation of a fully established volitional
attention which, at first, requires a great deal of effort and energy
expenditure but, in its ultimate stage, represents a shift from voli-
tional to non-volitional attention, in which the expenditure of
effort and energy is decreased again (Vygotsky, 1934; Astle et al.,
2009).

In the process of developing volitional attention, school learning
has an exceptional role. By focusing on school contents, children
and adolescents master the ability to control the distractors, they
dismiss excess information and move towards an independent and
autonomous volitional attention. Not everybody progresses at
the same pace on this road and individual differences are expected.
It is expected that those adolescents who have reached a higher
degree of volitional attention will have higher school performance.

Studies of attention and its components (goal-oriented selectivi-
ty, resistance to distractions, maintenance, and concentration) are
most commonly organized in relation to the learning problems of
younger school aged children or in connection with the problems
of children and adolescents diagnosed with developmental hyper-
kinetic syndrome. The review of literature indicates an almost
complete absence of studies dealing with the problem of attention
in the context of school performance of adolescents from the
general population. This may be one of the reasons that the inade-
quate school performance of unquestionably intelligent
adolescents is, in school practice, usually explained by emotional
factors, despite the fact that adolescents with inadequate school
performance themselves often emphasize “poor concentration”
when describing their learning difficulties, while their teachers
describe them as “careless”. Given the importance of school perfor-
mance for general developmental flows, the significance of
attention in the context of school learning and the lack of research
of the connection of attention and the school performance of
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adolescents, the aim of this research is an attempt to identify the
components of attention that are relevant for school learning in a
younger adolescent age. In addition, the aim of this research is also
to determine potential differences in terms of the students’ gender.

METHOD

RESPONDENTS

DIGIT SPAN

DiIGIT SYM-
BOL-CODING
(NUMBER SYM-
BOLS)

The total sample consisted of 350 students (5 groups of first grade
secondary school students with different performance levels / 70
students in each category of school performance: insufficient, suffi-
cient, good, very good, and excellent), from different towns in
Serbia, aged between 14 and 16 years (M=15.2; SD=0.319), matched
for their intelligence quotient (M=105; min. 104, max. 107). The
sample consisted of 175 students of both genders.

INSTRUMENTS AND VARIABLES

The Digit Span Test is an integral part of Wechsler’s intelligence
scale. Given that most authors agree that the subtest Digits Forward
is a more reliable measure of attention, this research used only the
Digits Forward results. The test consists of seven pairs of randomly
selected number sequences, read out loud by the examiner, with
the frequency of one number per second. The respondent’s task is
to repeat each sequence of numbers as presented by the examiner.
When the respondent has repeated the sequence correctly, the
examiner reads the next sequence with an addition of one more
number, continuing until the respondent makes an error on both
sequences in a pair. In the terms and procedures of statistical anal-
ysis, the achievement on this test was treated as an independent
variable, as follows:

- DS (Digit Span) - the highest total number of repeated digits, as
a measure of the capacity of attention.

This digit-symbol substitution test also represents an integral part
of Wechsler’s intelligence scale. As is the case with all tests of this
kind, it requires visual attention and concentration. It is considered
a reliable test of attention, among other reasons, due to the fact
that it is largely independent from intelligence. It consists of 100
small empty squares paired with squares containing randomly
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TRAIL MAKING
TEST (TMT)

THE STROOP
TEST

282

assigned numbers from 1 to 9. Above these squares there is a print-
ed instruction with different symbols corresponding to individual
numbers (e.g. 1 -, 5 U, 9 =, 6 0 etc.). After a short practice, the task
consists of the respondent filling in the empty squares with corre-
sponding symbols (the duration of the task is 90 seconds). In the
terms and procedures of statistical analysis, the achievement on
this test was treated as an independent variable, as follows:

- NS (Number Symbols) - a number of successfully filled in sym-
bols, as a measure of attention flexibility and vigilance.

This test consists of two parts, A and B. Part A consists of small
circles spread out in a random order, with numbers from 1 to 25
written inside. The respondent is asked to connect all of the circles,
from 1 to 25, without raising the pencil off the paper. Part B
contains small circles with numbers and letters written inside. The
respondent is asked to connect the circles respectively alternating
between the numbers and letters following a sequence (e.g. 1-A,
A-2, 2-B, etc.), as fast as possible, because the score represents the
time needed for finishing this task. The results reflect the ability to
concentrate, the flexibility, and distractibility of attention. This
task is preceded by a short practice. In the terms and procedures of
statistical analysis, the achievement on this test was treated as an
independent variable, as follows:

- TMTtm1 - total time needed to connect the numbers, ex-
pressed in seconds, as a measure of visuospatial monitoring
and concentration.

- TMTtm2 - total time needed to connect the letters and num-
bers, expressed in seconds, as a measure of flexibility and con-
centration.

Stroop tests are probably the best known and most frequently used
tests for assessing the selectivity of attention. In this research,
Dodrill's form of the test was used, consisting of a single paper
containing 176 (11 horizontal and 16 vertical lines) names of
colours (red, orange, green, blue), randomly printed in these
colours. In part 1 of this test, the respondent reads the printed
word. Part 2 requires that the respondent reads the name of the
colour in which the word is printed. Time is carefully measured and
recorded. Performance is evaluated according to the instructions,
based on time 1 and time 2. In the terms and procedures of statisti-
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THE CONCEN-
TRATION
ACHIEVEMENT
TEST

RAVEN’S
PROGRESSIVE
MATRICES
(RPM)

cal analysis, the achievement on this test was treated as an
independent variable, as follows:

- Strooptm 1 (reading words with an interference of colour) - to-
tal time, expressed in seconds, as a measure of attentional se-
lectivity.

- Strooptm 2 - (naming of colours with an interference of con-
flicting words) - total time, expressed in seconds, as a measure
of resistance to distractions.

The test was conceived on the basis of the research conducted by
Diiker and associates, and it proved to be an excellent indicator of
goal-oriented selectivity, maintenance of mental effort, and
concentration. The most important task of the test consists of
recording individual abilities of concentration, as a relatively inde-
pendent personality trait. Its value is derived from the relative
independence of its results from intelligence. It consists of 250
computation tasks (simple tasks of addition and subtraction), equal
in their degree of difficulty. The expression of the ability of the
respondent to concentrate is represented by the number of solved
tasks as well as the number of errors made in 30 minutes, which is
the duration of the test. In the terms and procedures of statistical
analysis, the achievement on this test was treated as an independ-
ent variable, as follows:

- CATT - total number of tasks solved in 30 minutes, as a measure
of attention maintenance, concentration and vigilance.

- CATC - number of correctly solved tasks, as a measure of the
maintenance of the mental set and attention tenacity.

Raven’s Progressive Matrices is a test designed to measure the
general intellectual ability without the influence of cultural
factors. Spearman’s theory of the G-factor, according to which
“general intelligence” is all the more convincing as the test is more
homogenous, was used as a basis of this test. The first tests, based
on the same idea, were constructed by 1. C. Raven as early as in
1938, but it still represents one of the best tests for assessing gener-
al intelligence today. From the original instructions for its use, it
can be seen that the RPM is a non-verbal series for assessing gener-
al intelligence. The test requires the operations of analysis and
comparison. Numerous factor analyses have shown that the test
almost exclusively measures the G factor. The result of the test is
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THE RESEARCH
PROCEDURE

284

the sum of correctly solved tasks. The achieved results are inter-
preted according to the norms for the age group to which the
respondent belongs. This test was chosen for reasons of practical
nature, since it is the only test that could be used to test respond-
ents of different ages. Given that intelligence was, in this study, just
a control variable, it was possible to ignore, without consequences,
the fact that this test is easy for highly intelligent respondents
older than 14, and therefore not sufficiently discriminatory for
those ages. In the terms and procedures of statistical analysis, the
achievement on this test was treated as a control variable.

The respondents were tested on three occasions after the research
goal was explained to them and their consent was obtained. The
first stage included the test assessment of 588 adolescents, with
different school performance levels, which were given an intelli-
gence assessment test (Raven’s Progressive Matrices). After
processing the data obtained by the applied intelligence test, 70
respondents were chosen from each category of school perfor-
mance, and they entered the second stage of testing. This
procedure was aimed at matching the groups according to their
intelligence quotient (IQ). The second stage of testing, during
which the tests of attention were administered individually, with
the exception of the Concentration Achievement Test (CAT), was
entered by respondents who achieved an IQ score between 104 and
107 on the applied test, given that the largest number of respond-
ents belonged to this category (M=105) and given the fact that it
can be expected that this intellectual level is not an obstacle for the
attainment of excellent school performance. In the third stage, the
chosen respondents solved the CAT in groups. It is important to
note that school performance was expressed as the average perfor-
mance in the classification period which preceded the testing. The
average grade used in this research included only the grades in
subjects in which verbal learning is significant (Serbian language,
foreign language, history, geography, biology, chemistry, mathe-
matics, physics, computer science, etc.). In the terms and
procedures of statistical analysis, the categories of the school
performance of respondents, classified as average grades, were
processed as dependent variables:

- Insufficient performance (from 1 to 1.99)
- Sufficient performance (from 2 to 2.49)
- Good performance (from 2.50 to 3.49)
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ANALYSIS PrO-
CEDURES

- Very good performance (from 3.50 to 4.49)
- Excellent performance (from 4.50 to 5.00)

A calculation of measures of central tendency and a calculation of
variability measures were used in terms of descriptive models. The
Chi-square test, Student’s T-test, simple linear correlation, Spear-
man’s rank correlation coefficient, and the analysis of variance
(ANOVA) were used in terms of analytical models.

RESULTS

Given that the primary aim of the research was an attempt to iden-
tify the components of attention that are relevant for school
learning at an adolescent age, the Figures that follow show the
arithmetic means of the achievements of respondents on the exam-
ined variables in relation to school performance.

The arithmetic means for the variable DS, which represents the
total number of repeated digits, as a measure of the capacity of
attention, shows an increasing trend in accordance with an
increase in performance (Graf 1 1).

DIGIT SPAN

===\/ariable DS

6.8

8.5
6.3
6.1
8.9

INSUFFICIENT SUFFICIENT GOOD VERY GOOD EXCELLENT

FIGURE 1: ARITHMETIC MEANS FOR THE VARIABLE DS (DIGIT SPAN)

The arithmetic means for the variable NS (Number Symbols), which
represents the number of successfully filled in symbols of numbers
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as a measure of attention selectivity and maintenance, increase
continuously with an increase in performance.

DIGIT-SYMBOL CODING
Column2
P15

- — 61.6 0878
& & Q Q &
& & & & &

& & Q &
& N & <k
AN

FIGURE 2. ARITHMETIC MEANS FOR THE VARIABLE NS (NUMBER SYMBOLS)

The arithmetic means for the variable TMTTM1, which repre-
sents the total time needed for connecting the numbers from 1 to 25,
expressed in seconds, as a measure of visuospatial monitoring and
concentration, show a decreasing tendency as school performance
increases. The arithmetic means for the variable TMTTM2, which
represents the total time needed for connecting the letters and
numbers, expressed in seconds, as a measure of attention flexibility
also decrease as performance increases (Figure 3).

The variable Strooptm1 represents the total time, expressed in
seconds, needed for reading the words with the interference of
colour, as a measure of the selectivity of attention. It is evident that
the time needed for the completion of this test decreases as perfor-
mance increases. The variable Strooptm2 represents the total time,
expressed in seconds, needed for naming the colours with the
interference of the conflicting word, as a measure of goal-oriented
selectivity and resistance to distractions. It is also evident that
students with higher school performance need less time to
complete this test (Figure 4).

RADMILA B. MILOVANOVIC



ATTENTION AS A FACTOR IN THE SCHOOL PERFORMANCE OF ADOLESCENTS

TRAIL MAKING TEST
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FIGURE 3. ARITHMETIC MEANS FOR THE VARIABLE TMTTM1 AND VARIABLE TMTTM2 FOR GROUPS
WITH DIFFERENT SCHOOL PERFORMANCE LEVELS

STROOP TEST
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FIGURE 4. ARITHMETIC MEANS FOR THE VARIABLES STROOPTM1 AND STROOPTM2 FOR GROUPS WITH
DIFFERENT SCHOOL PERFORMANCE LEVELS

The variable CATT represents a total number of solved tasks, dur-
ing a time period of 30 minutes, as a measure of the ability to sustain
attention, of concentration and vigilance. The total number of
solved tasks increases with an increase in respondents’ perfor-
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mance. The variable CATC represents the number of correctly
solved tasks as a measure of the tenacity of attention. The number of
correctly solved tasks also increases with an increase in perfor-
mance. The arithmetic mean for the group of excellent students is
higher for a staggering 97 correctly solved tasks than the arithmetic
mean for the group of insufficient students.

CONCENTRATION ACHIEVEMENT TEST
e CATC Columni1
048.9
016.7
002 .2 1138
78.2 i - 143 6 165.9
j 11U0.0
& & &
& & & s &
O O © © o
\\@5 » N <

FIGURE 5. ARITHMETIC MEANS FOR THE VARIABLES CATT AND CATC FOR GROUPS WITH DIFFERENT
SCHOOL PERFORMANCE LEVELS

The most relevant issue in this context is the issue of the signifi-
cance of obtained differences in the achievements of respondents
with different school performance levels. In order to determine this
by using the method of the analysis of variance (ANOVA), the signif-
icance of differences in the achievements of groups of different ages
on all tests and variables was tested.

On the Digit Span Test, the variable DS, the obtained differences
were not found to be statistically significant (Table 1)

Sum DF M F P
DS between groups 7.998 4 1.966 1.896 0.98
within groups 119.029 114 1.069

TABLE 1:  THE SIGNIFICANCE OF DIFFERENCES BETWEEN GROUPS WITH DIFFERENT PERFORMANCE LEVELS ON
THE DIGIT SPAN TEST (VARIABLE DS)
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On the Digit-Symbol Coding Test, the variable NS, the differences
between different age groups proved to be highly statistically
significant (Table 2).

SuMm DF M F P
NS between groups 924.172 4 234.545 2.621 0.000
within groups 10189.64 114 88.334

TABLE 2:  THE SIGNIFICANCE OF DIFFERENCES BETWEEN GROUPS WITH DIFFERENT PERFORMANCE LEVELS ON
THE DIGIT-SYMBOL CODING TEST (VARIABLE NS)

On the Trail Making Test (variable TMTTM1 as a measure of visu-
ospatial monitoring and concentration) the difference between
groups with different school performance levels did not prove to be
statistically significant. The differences in recorded times on the
second part of the test (variable TMTTM2 as a measure of concen-
tration and the flexibility of attention) proved to be highly
statistically significant (Table 3).

SuM DF M F P
TMTTM1 between groups 301.621 4 75.576 0.451 0.587
within groups 14512.82 114 129.045
TMTTM1 between groups 546.67 4 9807.099 5.988 0.000
within groups 16845.6 114 1456.521

TABLE 3:  THE SIGNIFICANCE OF DIFFERENCES BETWEEN GROUPS WITH DIFFERENT PERFORMANCE LEVELS ON
THE TRAIL MAKING TEST (VARIABLES TMTTM1 AND TMTTM2)

The first measured time on the Stroop Test (variable Strooptm1,
naming of words with an interference of colour, as a measure of
attention selectivity) is significantly associated with school perfor-
mance. The second measured time on the Stroop Test (variable
Strooptm2, naming of colours with an interference of a conflict
word, as a measure of resistance to distractions) is highly signifi-
cantly associated with the school performance of respondents.

The total number of solved tasks and the total number of
correctly solved tasks (variables CATT and CATC, as indicators of
attention maintenance and concentration) are highly significantly
different between groups with different performance levels.
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SuM DF M F P
Strooptm1 between groups 1213.435 4 314.452 2.147 0.057
within groups 15423.21 114 134.123
Strooptm2 between groups 31713.34 4 8941.117 6.654 0.000
within groups 154449.5 114 1353.580

TABLE 4:  THE SIGNIFICANCE OF DIFFERENCES BETWEEN GROUPS WITH DIFFERENT PERFORMANCE LEVELS ON
THE STROOP TEST (VARIABLES STROOPTM1 AND STROOPTM2)

Sum DF M F P
CATT  between groups 27126.187 4 7122.712 4514 0.000
within groups 175818.6 114  1529.847
CATC  between groups 294558.167 4 7381.216 4.212 0.000
within groups 171486.7 114  1501.623

TABLE 5: THE SIGNIFICANCE OF DIFFERENCES BETWEEN GROUPS WITH DIFFERENT PERFORMANCE LEVELS ON
THE CONCENTRATION ACHIEVEMENT TEST (VARIABLES CATT AND CATC)

The total sample in this research consisted of 170 respondents of
both genders. Table 6 shows the descriptive indicators of achieve-
ments on all of the tests and variables for male and female

respondents.
VARIABLE GENDER N M SD
DS male 140 6.3 1.1
female 140 6.2 1.1
NS male 140 51.7 9.4
female 140 58.2 8.5
TMTTM1 male 140 32.8 11.9
female 140 32.6 10.6
TMTTM2 male 140 103.2 37.9
female 140 102.8 43.2
Strooptm1 male 140 87.2 12.6
female 140 82.9 12.8
DS male 140 176.4 39.9
female 140 171.4 34.8
NS male 140 124.3 48.2
female 140 127.2 38.9

TABLE 6: DESCRIPTIVE INDICATORS OF THE TOTAL SAMPLE IN RELATION TO GENDER
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TMTTM1 male 140 119.4 49,2
female 140 122.3 43.4
TABLE 6: DESCRIPTIVE INDICATORS OF THE TOTAL SAMPLE IN RELATION TO GENDER

By applying the T-test, an existence of a significance of differenc-
es between the values of the achievements of male and female
respondents on the applied tests was examined. The results of the
analyses have shown that girls and boys achieved results which did
not statistically significantly differ. The exception is their achieve-
ment on the Digit-Symbol Coding Test. The number of correctly
solved tasks on this test is highly significantly different when it
comes to girls and boys (T= -3.989, DF=118, p<0.01), in favour of
girls. Girls have shown highly significantly better results than boys.
Given that no significant differences were obtained, further analy-
sis in relation to school performance was not relevant.

DISCUSSION

Starting from the knowledge that school learning requires the
highest possible degree of volitional attention, that a number of
undeniably intelligent and ambitious students have inadequate
school performance, and that school performance has great signifi-
cance in the lives of contemporary adolescents (Luria, 1976;
Milovanovié, 2001), this research was aimed at identifying the
components of attention that are relevant for school learning. In
this context, the key issue may not be the issue of the connection
between attention and school performance, which is already
implied, but the issue of whether potential attention deficits in
students with inadequate school performance have a structure that
we are able to detect by available and cost-effective diagnostic
techniques and ultimately help adolescents.

According to the results of the analyses, the examined group of
adolescents of the same age and equal intellectual levels, but with
different school performance levels, have achieved very different
results on almost all applied tests and measured variables. The
examined groups of adolescents with different performance levels
have indeed shown different score profiles on the applied tech-
niques and significant differences in their achievements when it
comes to individual variables. All results, i.e. the mean values of
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the results of examined subgroups, change depending on school
performance, in the sense that the results are better as perfor-
mance is higher.

On the Digit Span Test (Variable DS), despite the fact that the
differences in the achievements of respondents are not statistically
significant, a constant increasing tendency of arithmetic means
can be observed. While a student with an insufficient performance
can repeat an average of 5.9 digits, excellent students are able to
repeat 6.8 digits. Greater efficiency of respondents with higher
performance levels points to their greater capacity of attention,
which can be explained by the role of resistance to distractions in
solving this task. Excellent students obviously possess more stable
attentional control functions, they are resistant to distractions and
are therefore more efficient in focusing on the task, in this case on
digit repetition.

The achievements on the Digit-Symbol Coding Test (Variable NS)
show a very linear progression, starting from insufficient towards
excellent performance. The difference in arithmetic means
between groups with different performance levels is highly statisti-
cally significant. The average progression is 5 solved tasks by
category of performance, so the difference between the respond-
ents with insufficient performance and respondents with excellent
performance equals 20 solved tasks. Given that the Digit-Symbol
Coding Test is a valid test of attention maintenance, results suggest
that students with higher performance levels have a greater ability
to maintain their attention on the desired object more efficiently
and for a longer period of time than students with lower perfor-
mance levels.

The measured variables on the TMT test show the same tenden-
cy. The average time required for solving form A and form B of the
test statistically significantly differ to a high degree, between
groups with different performance levels. Better students need
significantly less time to solve the tasks on this test. Excellent
students solve the form B of the test as much as 119 seconds faster
than insufficient students. Obviously, the results of this test indi-
cate a significantly lower ability of students with insufficient
performance, to organize and control the alternation of sequences,
which could speak in favour of insufficient attention flexibility and,
more broadly, insufficient attentional control. As a reminder,
attentional control implies the ability to inhibit the first response,
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to delay the response and prolong attention maintenance in order
to select the most appropriate response or meaningful activity.

The achievement curve for the Stroop Test shows the same
dynamics as the previous ones. The decrease of time necessary for
solving this test is continuously, intensively, and highly statistical-
ly significant with an increase in school performance. The time
needed for reading the words with an interference of colours (vari-
able Stooptm1) continuously decreases, with equal differences in
performances of around 13 seconds. The time required for the
naming of colours with the interference of words (variable
Strooptm?2) expresses a tendency of a pronounced decrease in the
function of school performance. The mean difference between
groups with different school performance levels is around 19
seconds. Excellent students are faster than students with insuffi-
cient school performance levels for as much as 97 seconds. Given
that the Stroop Test is almost unquestionable in terms of its validi-
ty and that, as such, it represents a reliable indicator of
goal-oriented selectivity and resistance to distractions, the
obtained results could be interpreted as very clear indicators of the
significance of these components of the function of attention in
achieving a better school performance.

On the test of concentration, the total number of solved tasks
shows an almost linear progression from the weakest to the best
performance. The total number of solved tasks (variable CATtm1),
between consecutive groups with different performance levels,
differs by about 15 tasks. The number of correctly solved tasks
(variable CATtm?2) differs between consecutive groups by about 14
tasks. While excellent students correctly solve an average of about
116 tasks, students with insufficient performance levels solve an
average of 78. This test, as is the case with the Stroop Test, is of
unquestionable validity and represents a reliable measure of
goal-orientation, mental effort maintenance, and concentration.

The achievement profile of students with lower performance
levels is quite obviously different from the achievement profile of
students with higher performance levels. On the basis of the
obtained values of the significance of differences between
groups, the following variables can be distinguished, along with the
implied components of attention that they reflect: the number of
correct number symbols on the Digit-Symbol Coding Test, as a
measure of selectivity and concentration; the time period required
for solving the form A and form B of the TMT, as a measure of flex-
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ibility and concentration; the time required for solving the Stroop
Test, as a measure of selectivity and resistance to distractions; and
the total (and correct) number of solved tasks on the CAT, as a
measure of concentration and mental set maintenance. The
mentioned variables and the presumed functions that they meas-
ure: selectivity, flexibility, resistance to distractions, and
concentration - are best at discriminating between groups in rela-
tion to their school performance and are related to school
performance in the most significant sense.

As a reminder, research into volitional attention is usually
organized in relation to learning difficulties of younger school chil-
dren (Brock & Bohlin, 2004; Swanson, 2011) or associated with
ADHD syndrome (Sonuga-Barke et al., 2011). The problem of
distractibility was particularly often discussed in literature as a
problem of maintaining the required level of alertness needed for
solving school tasks and learning lessons, as well as for an active
participation in lectures, for a longer period of time (DuPaul et al.,
2002). Despite the fact that, in everyday school practice, there are
adolescents who exhibit an extremely rapid onset of fatigue when
learning, a very bad learning performance and frequent interrup-
tions in the flow of attention, this problem was dealt with by only a
small number of researchers. For these reasons, it can be said that
knowledge about the problems of attention does not follow devel-
opmental trends and all of the specificities of the functioning of
attention, from its elementary forms to full maturity (Anderson et
al., 2001). The development of attention after the twelfth year of
life is what remains outside the scope of interest of researchers.
Difficulties manifested by adolescents in school learning are usual-
ly interpreted and treated as emotional difficulties related to this
age or in terms of a lack of motivation (Eysenck et al., 2007). Due to
the fact that volitional attention is socially conditioned, it can be
concluded, from everything that has been said, that the effects on
the development of attention are far from a planned and systemat-
ic activity. If the frequently inadequate treatment of learning
disabilities of intelligent and motivated adolescents is added to
this, the theoretical and practical implications of this lack become
apparent.

The research of the development of attention in adolescence on a
sample of 800 respondents, aged 12-19 years, with the use of
instruments that were also used in this study, has shown that the
“upside-down” attentional control, along with the functions of
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attention, such as goal-oriented selectivity, resistance to distrac-
tions, attention maintenance, and concentration, are developed
through adolescence and reach their maximum development at
different ages (Milovanovié, 2012). A connection between these
components of attention and school performance, which was
confirmed in this research, can be discussed in the light of these
findings. Namely, the components of attention related to school
performance reach their developmental maximum at different
ages during adolescence. Based on the obtained findings, it is possi-
ble to assume that in adolescents with lower performance levels
they are still underdeveloped (Navarro et. al. 2011). As a reminder,
the examined components of attention are associated with the
prefrontal regions of the brain. Neurophysiological studies confirm
that morphological changes and a maximum of metabolic activity
in the prefrontal regions lag behind other regions of the brain
(Colby, 1991), that synaptic consolidation lasts at least through the
entire adolescence (Intrilligator & Cavanagh, 2001) and that the
myelinogenesis in these regions takes place until the third decade
of life (Fields, 2014). For these reasons, we believe that the exclu-
sion of attention during the search for the causes of school failure
of adolescents can pose a serious oversight with lasting
consequences.

In this research, no significant differences in the performance of
adolescents of different genders on the applied attention tests were
found.

CONCLUSION By examining the correlation between attention and school perfor-
mance on a total sample of 350 adolescents, by using instruments
that possess a determined validity, results were obtained which can
be interpreted as an indication that components of attention, first
and foremost goal-oriented selectivity, resistance to distractions,
attention maintenance, and concentration, represent significant
factors in the school performance of adolescents. As part of a broad
plan of adolescents to finish a particular school, maintain their
level of performance, and attain their life goals, school learning
implies clearly formulated intentions, the ability to plan, specify a
strategy, and execute concrete actions as well as the ability of
self-correction. All of this requires goal-oriented selectivity, an
ability to suppress interfering stimuli, to maintain attention,
concentrate on specific content, and therefore, it requires stable
volitional attention. For these reasons, we believe that without
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taking into account the ability of directing behaviour towards
achieving personal goals and without knowing the characteristics
of volitional attention, the performance or failure of adolescents in
school learning cannot be understood. Since the starting point of
the paper is based on the knowledge that an inadequate school
performance of adolescents is, in practice, usually interpreted
without taking into account the characteristics of their attention,
we consider the obtained results significant, given that they can be
a milestone in the search for specific answers to the question of
how to help adolescents whose school performance levels are not
appropriate to their abilities and effort. The results also imply the
necessity of a planned and systematic action in the direction of
encouraging the development of these components of attention,
which are a necessary precondition for any goal-oriented activity
and school performance as well.
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PAIMUIIA B. MUJIOBAHOBUR

YHUBEP3UTET Y KPAT'YJEBLY
DAKYITET NEJATOLIKMX HAYKA — JATOLVHA

PE3VME [TAYXKHA KAO ®AKTOP LIKOJICKOT YCITEXA ALIOJIECLIEHATA

[Taxxma MpeficTaB/ba je3rPO KOTHUTHBHE aKTUBHOCTU, OCHOBHHU je
eJleMeHT cBpcrcxozHe odpasie nHbOpMaLuja U KbYIHU GaKTop y
caMoperyJlalliju Koja je HeOIIXOAHa 3a LIKOJICKU ycIeX. [Topes cBUX
HeZloCTaTaKa aKTyeJIHOT CUCTeMa OLjelbHMBamba y LIKOoIaMa, ITKOJICKI
yCIIeX U3pakeH IIKOJICKMM OLieHaMa U Jla/be IIpe/ICTaB/ba BaXkaH UH-
IVKATOp yCIleXa YYeHUKa y peaJlHOM CBeTy, OCHOBHU je IIOKa3aTelb
odpasoBHuX mocturuyha u cBeJOYaHCTBO Koje yueHMKa GpopManiHO
uzeHTHUKYje Kao BHUIIE UK Matbe ycIelnHy ocody. VicTpakuBarba
)X Y BheHUX KOMITOHEHTH (LIM/beM yCMepeHa CeIeKTUBHOCT, OT-
HIOPHOCT Ha JUCTpaKLHje, OApIKaBarbe U KOHLeHTpaLuje) Hajuelthe

RADMILA B. MILOVANOVIC 299



300

COLLECTION OF PAPERS OF THE FACULTY OF PHILOSOPHY XLVII (3)/2017

Cy OpraHM30BaHa y Be3u ca mpodieMumMa y4ema Aele miiaher mroi-
CKOT y3pacTa WJIM y Be3u ca ImpodieMrMa fielje U afjoeceHara ca
Pa3BOjHUM XUIIEPKUHETCKUM CUHAPOMOM. Ilperses ymureparype
yKasyje Ha CKOpO TOTIIYHO OJCYCTBO MCTPaKMBamba Mpodiema Ia-
XIbe Y KOHTEKCTY LIKOJICKOT yCIiexa afoJieClieHaTa OILITe TIOMyJia-
uuje. To Moxe OUTH jefiaH Of] pas3Jiora WITO Ce HeaZieKBaTaH LIKOICKU
yCIieX HeOCIIOPHO MHTEIUTEHTHUX aJjoJlecLieHara Hajuelnhe y mKos-
CKOj mpaxcy odjaimaBa eMOLMOHATHIUM (aKTOprMa YIPKOC TOMe
LITO CaMU aJI0JIECLIEHTY Ca HeaZleKBATHUM IIKOJICKUM YCIIEXOM Ye-
CTO HaBOZE Kao OIVC CBOjUX TewKoha y y4yemwy ,,JIONy KOHLEHTpa-
LUjy* IOK MX HaCTaBHULY OITUCYjY Kao ,, Henasxbuse“. [lonmasehu o
3HaYaja IKOJICKOT yCIriexa 3a OIIITe pasBojHe TOKOBe, 3Hadyaja Ia-
XIbe Y KOHTEKCTY LIKOJICKOT y4Yerba 1 HeJOCTATKa UCTPaXKUBAkba 10-
BE3aHOCTH MAXIbe U LIKOJICKOT yCIexa afoJeClieHaTa, [ii/b OBOT KC-
TpaKMBarba je HaCTOjarbe [ja Ce UIeHTUDUKYjy KOMIIOHEHTE MaXEhe
KOje Cy peJieBaHTHe 3a IIKOJICKO y4erbe Ha MiiahieM afosiecieHTHOM
y3pacrty. [lopez Tora, /b UCTPAXKUBAA je 1 yTBphHBarbe €BEHTY-
aJTHUX PasJMKa C 0O3MPOM Ha I0JI yYeHUKa. YKYIIHU y30paK je 4u-
HWII0 350 y4yeHuKa (5 rpyna y4yeHUKa IpBOT paspesia CPEAbUX LIKO-
Ja pasnuyuTor ycrnexa/ mo 70 ydYeHUKAa Y CBaKOj KaTeropuju
IIKOJICKOT yCIlexa: HeJJOBOJbaH, Z0BOJbaH, Kodap, BpJo nodap v of-
JIMYaH) U3 pasandnTux rpagosa Cpduje, yapacra usmehy on 14 u 16
roguHa (M=15.2; Ci1=0.319) yjefHAYEHUX 110 KOEQUIMjEHTY UHTEIH-
reryuje (M=105; MuH 104, Max 107). Y3opak je odyxBaTuo 1o 175 yue-
HuKa oda nosa. Kopumhenu cy ciemehu MHCTpyMeHTH 32 Meperbe
KOMIIOHeHTH QyHKIMja maxsbe: Jurnt crad Tect, [udpa, Tpann
MaxuHr Tect, Ctoon Tect, TeCT KOHLeHTpauuje 1 ILOCTI/IFHyha (3a
Mepere KOMIIOHEHTH Maxbe), PaBeHoBe mporpecrBHe Matpurie (3a
Mepere WHTeIUreHnyje). Y TepMUHMMa U Tpolegypama CTaTH-
ctruke aHanuse odpahuBaHo je mocTurHyhe Ha OBHMM TecTOBHMMA
Kao CKyIl He3aBUCHUX Bapujadmu u to: 08 (omcer dpojesa) - Hajsehun
yKyTias §poj MoHOB/beHUX ridapa Kao Mepa KalaureTa naxwe, Co
(cumdonu SpojeBa) - Spoj ycremHo yupraHux crumdosa kao Mepa
$IIeKCUOUTHOCTY U BUTHTHOCTH NaXibe, TMTBP1-yKyIIHO Bpeme y
cekyHzama rnoTpedHO 3a MoBe3uBarbe dpojeBa Kao Mepa BU3yOCIIa-
uujanHor npaherma u KoHLeHTpaLuje, CTpoonsp 1 (unrarme pedn y3
uHTepdepeHnjy doje) — yKyIHO BpeMe y CeKyHAama Kao Mepa ce-
JIEKTUBHOCTH TaXibe, CTpoomnBp 2 (nMeHoBame doja y3 nHTEpde-
peHLHjy KOHQIMKTHE peun) — KYITHO BpeMe Y CeKyH/ama Kao Mepa
OTIOPHOCTH Ha fucTpakyuje, TKY - ykymaH Opoj pelieHux 3afaTa-
Ka 3a 30 MMHYTa Kao Mepa OZipykaBarba Maibe, KOHLEHTPALUje U BU-
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runHoCcTH, TKAT - §poj TauHO pelreHux 3azaTaka Kao Mepa OfpiKa-
Baltbda MEHTAJHOT CeTa U TeHAlWTaTa Maxme. Pe3yaTatu Cy
TI0Ka3a/IM [1a je MKOJICKY YCIleX BUCOKO 3Ha4ajHO MOBE3aH ca ofpe-
hennm crstoriom komoHeHTH QYHKIHMja TaXbe (L1/beM ycMepeHa
CEJIEKTUBHOCT, OTIOPHOCT Ha AWCTPaKLVje, OAPKaBabe MaXibe U
KOHIIEHTpaLuje) Te ia ce MoCTUrHyhe y4eHuka ca caaduM mIKOJI-
CKMM yCIIEXOM 3HA4YajHO pasJiuKyje of mocTurayha yyenuka ca 6o-
JBUM WIKOJICKUM ycrexoM (r<0.01). Tlpema pesyaraTvimMa aHaausa
WCIIMTHBAHA TpyIia afjoJieclieHara UCTOT y3pacTa, yjeIHaYeHOT H-
TeJIEKTYaJTHOT HUBOA aJIM Pas/InIMTOT LIKOJICKOT yCIlexa IoKasaia je
3HAYajHO PasIMYUTO MOCTUTHYhe Ha CKOPO CBHUM NPUMEHEHUM Te-
CTOBMMa 1 MepeHNM Bapujadiama. MicnuTrBaHe Ipyrie afosecreHa-
Ta PasAMYUTOr yCIexa 3ancra Cy IoKasaje pasnandnTe mpoduie
CKOpOBa Ha MPUMEHEHUM TeXHUKAMa U 3HayajHe pasyivKe y Io-
crurHyhrmMa Ha nojearHUM Bapujadiama. CBU pesysiTaTv, OAHOCHO
Cpelilbe BpeJHOCTH MOCTUrHyha MCIMTHBAHUX MOArPYIa 3Ha4ajHO
Ce Memajy y 3aBUCHOCTH OJ] LIKOJICKOT yCIlexa y CMUCIY JO/bHX pe-
ysrara wro je ycrex Behu. Byayhu a ce y pagy momasu oz casHama
Ila ce Hea/IeKBATaH WIKOJICKY YCIIEX afoJieCieHaTa y MpaKCcy yriaB-
HOM TyMauu 0e3 y3umarma y 003Up KapaKTepUCTHKA FbUXOBE IMa-
Kibe, odUjeHe pesysTaTe CMaTpaMo 3HaYajHUM C 003MPOM Zja MOTY
duTH myToKas y Tparamy 3a KOHKPETHHUM OATOBOPMMA Ha ITUTArbe
KaKo oMohu afoseclieHTUMa YMjU LIKOJICKY YCIIeX HUje a/ileKBaTaH
FBUIXOBUM CIIOCOOHOCTMMA U YJIOKEHOM TPYAY. Pesynraty UMILIU-
LIPajy ¥ HEOIXOLHOCT IJIAHCKOT M CCTEMATCKOT /1eJI0Bakba y IIpaB-
Ily MOZCTHUIIakha PasBoja OBUX KOMIIOHEHTH MaXKbe KOje Cy HEeOIXo-
ZlaH yCJIOB CBaKe L1/beM yCMepeHe akTUBHOCTH U IIKOJICKOT ycIiexa
taxolje. OcuM TOra pesy/araTu yKasyjy ¥ Ha noTpedy KOHLUMUPAha
eZlyKaTUBHOT [IporpamMa C Ii/beM MOACTHLaba pasBoja MpOLebBa-
HUX KOMIIOHEHTH MaXKEbe KaKo U aZjo/IeCLieHTH IIOCTUT/IM IKOJICKU
yCIIeX afieKBaTaH CBOjUM MHTEJIEKTYaIHUM CIIOCOOHOCTHMA.
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