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Abstract: 

Introduction. Psychological diagnostics in competitive sport is very useful in the selection process. Therefore, proper diag-
nostic methods are used to be predictive for both teachers and trainers.

Aim of research. The aim of the study was to establish the best method for diagnosing football players’ level of intelligence.
Materials and methods. Raven’s Progressive Matrices - APIS-P(R), football tests were used. All of the  177 participants 

(males) practised football.
Results. In research, it has been shown that intelligence tests examining crystallised intelligence are not useful in the aspect of 

training, but may be a clue in the teaching process for teachers. The results of liquid intelligence tests (Raven’s Progressive Matri-
ces) indicate positive correlations with the level of tactical and technical knowledge, as well as efficiency of the tested footballers.

Conclusions. In the diagnosis of team sports players, it is useful to test liquid intelligence.

Introduction

In the 1973/74 school year, the first sports schools 
were established in Poland. There were 2 technical 
secondary schools, 17 general secondary schools, 
and 25 primary schools [1]. From the very beginning 
of their existence, when enrolling in schools, the role of 
psychological factors was emphasized as a significant 
disposition for the development of a specific sports 
specialisation [2]. Today, sports championship schools 
and sports classes established at general and primary 
schools are still operating. In addition to sports activities, 
they implement the core curriculum in accordance with 
the guidelines of the Ministry of National Education in 
order to reconcile educational requirements with training 
of youth particularly talented in sports [3]. Furthermore, 

the selection of schools to this type of school should be 
based on criteria related to requirements of the training 
programme [4].

In order to ensure optimal learning and training con-
ditions for children and adolescents studying at sports 
schools, and to characterise young athletes, numerous 
studies, also of psychological nature, have been carried 
out at these specific institutions. Previously conducted 
analyses among students of sports championship 
schools in the field of sports psychology concerned, 
among others, aspects of personality and temperamen-
tal traits [5-10], interpersonal relationships and social 
adaptation [11-13], coping with stress [14, 15], motiva-
tional structure [16], behaviour [17].

Based on research carried out over the years, it has 
been shown that students of sports schools are diverse 
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in terms of psychological properties. However, it has 
been noted that there are certain characteristics that 
accompany competitors reaching the highest level of 
sports, which are also specific to each sport. In the pre-
sented article, the authors focus solely on the education 
of football players. The role of mental traits in footballers, 
being  significant for game performance, was also ob-
served in the National Model of the Game of the Polish 
Football Association (PZPN) [18].

Thanks to psychological diagnosis in sport, its re-
sults provide significant information allowing to charac-
terise a given athlete and to develop individual styles of 
preparing him or her for the start. Also, at the stage of 
recruitment to sports schools, including those football-
related, it is worth paying attention to the psychological 
aspect. Schools of sports championship type are usually 
not of mass nature - their students are young people se-
lected on the basis of sports predisposition, often, also 
with regard to mental characteristics.

Research aim and methods

The aim set by the authors is to answer the ques-
tion “are intelligence tests used during recruitment (apart 
from typical sports tests) to schools with a sports pro-
file?” The materials presented in the text are the result of 
many years of experience in the selection of optimal di-
agnostic tools, cooperating with sports schools Joanna 
Basiaga-Pasternak and Henryk Duda. 

The recruitment process for this type of facility re-
quires the use of methods that are accurate and reliable. 
Their performance must also be time-limited - recruit-
ment is group-based, with even several hundred can-
didates taking the tests during 1 day. The selection of 
diagnostic methods, including psychological ones, must 
therefore take into account time constraints and a large 
number of respondents. In football, so-called ‘pitch in-
telligence’, associated with quick decision-making and 
high cognitive performance is of great significance [19]. 
Therefore, it was decided to use methods for diagnosing 
intelligence (i.e. various types).

In the presented text, the results obtained by can-
didates (later students) of the Football Championship 
School in Kraków are presented, with regard to the 
examination of intelligence tests within the context of 
selected educational and sports-related achievements, 
which were observed when they were already students. 
This was illustrated by 3 research trials.

Study group and research methods

The research was carried out during recruitment and 
during the school year (i.e. after qualifying the candi-
dates as students) at the Józef Kałuża and Henryk Rey-

man School of Sports Championship in Football (SMS) 
(today: Charter High School of Sports Championships) 
in Kraków.

In the research carried out over an approx. 10-year 
period, 3 groups of subjects A, B and C were distin-
guished. The study was conducted over the course of 5 
years, during different school years.

Statistical analyses

The analyses were performed using the STATISTICA 
13.3 statistical calculation program. Basic descriptive 
statistics of the examined quantitative variables were 
presented, i.e. means, medians and standard deviations. 
In the case of describing correlations between abilities 
and school achievements, non-parametric analysis us-
ing Spearman’s signed rank correlation coefficient was 
used due to the lack of normal distribution among the 
analysed variables. To determine the level of ability de-
pending on sports level, the t-test was applied. ANOVA 
with repeated measurements was implemented to anal-
yse the profile of the players’ ability depending on the 
achievement of successes. Pearson’s correlation coef-
ficient was used to determine correlations between intel-
ligence and tactical thinking, as well as knowledge about 
the game. The adopted level of significance was α = 
0.05.

Group A examination - diagnosis of general 
intelligence - crystallised

Group A consisted of 98 boys, candidates for the 1st 
class of the Sports Championship High School in Kraków.

APIS-P (R) - a questionnaire by Matczak, Jaworows-
ka, Ciechanowicz, Stańczak, Zalewska [20], was used to 
measure general intelligence understood as the basis of 
intellectual activities, responsible for their individual differ-
entiation. In particular, the measurement here is related to 
crystallised intelligence, that is, mental abilities to “deal 
with content-specific problems through the use of cultur-
ally significant skills and knowledge. It is dependent on 
experience” [20, p. 8]. The APIS-P (R) method allows to 
establish the level of capabilities, understood as internal 
abilities determining the effectiveness of performing spe-
cific cognitive tasks. These are the abilities: abstract-log-
ical (the ability to perform operations of logical reasoning 
on abstract material), verbal (they condition the reasoning 
of speech and its use), visual-spatial (enabling the effec-
tiveness of the course of operations constituting mental 
representations of physical transformations or displace-
ments), and social (they condition the understanding of 
interpersonal relations and planning methods of acting on 
people) [20 p.10]. All these abilities are essential for the 
effective functioning of a football player.
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The second indicator was school achievement (aver-
age grade from all subjects, math and Polish),

The third - sports level - a group of 18 players with 
particularly high sports efficacy (Polish champions 
and runners-up), obtained while being students of the 
school, was selected.

Group B and C examination - diagnosis 
of general intelligence - fluid

Group B comprised 34 subjects, candidates for the 
1st class of the Sports Championship High School in 
Kraków. The Raven Matrix Test in the Standard Version 
[21], and tactical thinking scores (during the school year, 
after enrolment in the school) were used.

Group C, on the other hand, consisted of 45 individu-
als, younger juniors, first candidates and then students of 
the Sports Championship School in Kraków. The Raven 
Matrix Test in the Standard Version [21] and the assess-
ment of the knowledge level about the game were used; 
knowledge test about the tactical actions of players; the 
level of performing motor activities with the ball; the effec-
tiveness of motor activities in simulation games and the 
effectiveness of group cooperation in simulation games.

As earlier mentioned, the study of general fluid intel-
ligence was carried out in Groups B and C, using the 
Raven Matrix Test. This tool allows assessment of intel-
lectual abilities in the sense of fluid intelligence, a bio-
logically conditioned ability not related to the experience 
of an individual. It is also associated with convergent 
thinking [22]. As shown in the study [23], high results 
for the Raven Matrix Test are positively correlated with 
the level of performing tasks based on eye-hand coordi-
nation. Therefore, fluid intelligence is an important factor 
correlated with speed and accuracy of motor reactions. 
It is also related to the course of motor functions over 
time. For that reason, it was considered a useful tool in 
the diagnosis of athletes.

Results

Group A - abstract-logical, verbal, visual-spatial, so-
cial skills versus school achievements and sports level.

The results presented in Table 1 indicate that the 
studied footballers were characterised by social skills 
to the highest degree (x

_
  = 17.63), and following, by 

abstract-logical skills (x
_
  = 15.53). Verbal skills were the 

weakest in this group (x
_
  = 11.81).

Table 1. Descriptive statistics for specific skills

Table 2. Non-parametric (Spearman’s) correlations  between skills and school achievements

N Mean Median Minimum Maximum Std. dev.

Abstract-logical skills 98 15.53 17.00 2.00 22.00 4.62

Verbal skills 98 11.81 11.00 3.00 26.00 4.31

Visual-spatial skills 98 12.48 13.00 2.00 20.00 3.96

Social skills 98 17.63 18.00 10.00 26.00 3.69

Pair of v ariables

Spearman’s signed rank correlation coefficient
p<0.05000

N 
of weights Spearman’s R t(N-2) p

Polish & Mathematics 98 0.71 9.94 <0.001

Final mean & Mathematics 98 0.81 13.34 <0.001

Final mean & Polish 98 0.85 15.68 <0.001

Abstract-logical skills & Mathematics 98 0.35 3.64 <0.001

Abstract-logical skills & Polish 98 0.25 2.50 0.014

Verbal skills & Mathematics 98 0.21 2.15 0.034

Verbal skills & Polish 98 0.26 2.65 0.009

Verbal-spatial skills & Mathematics 98 0.31 3.19 0.002

Verbal-spatial skills & Polish 98 0.27 2.74 0.007

Social skills & Mathematics 98 0.28 2.88 0.005

Social skills & Polish 98 0.25 2.51 0.014
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The correlations between abilities and school achieve-
ments of the examined youth were assessed (Tab. 2).

Along with the increase in the level of abilities, the 
level of assessment for Polish and mathematics in the 
subjects also increased, however, these correlations 
were weak. Strong correlations were found between the 
scores for Polish and mathematics (r = 0.71), and also 
between the final mean and these scores (r = 0.85 for 
the Polish language and r = 0.81 for mathematics).

The data presented in Table 3 refer to the relation-
ship between sports level (the group “with achieve-
ments”, i.e. champions and vice-champions of Poland 
and “without such high achievements”) and individual 
types of abilities. There were no differences in the level of 
abilities between those who achieved success in sports 
and those who did not achieve high sports results. The 
greatest difference was noted in the level of social skills 
- a higher level was achieved by students who later failed 
to achieve high results in football.

The results (Tab. 4) allow to indicate that the abil-
ity profile does not differentiate players with or without 
achievements in competitive sport (F3.288 = 0.16; p = 
0.920). Differences in the level of individual abilities were 
observed in all subjects (F3,.88 = 37.66; p < 0.001).

Group B examination - diagnosis of general, fluid in-
telligence and tactical thinking.

The conducted analysis showed that along with an 
increase in the Raven Matrix Test results (which proves 
the growing level of general, fluid intelligence), the level 
of tactical knowledge among players also experienced 
an increase (Tab. 5).

Group C examination – general, fluid intelligence and 
the level of knowledge about the game; knowledge test 
regarding the tactical actions of players; the level of per-
forming motor activities with a ball; the effectiveness of 
motor activities in simulation games and the effective-
ness of group cooperation in these games.

Subsequent analyses demonstrate a relationship 
between the above-mentioned variables. The correlation 
coefficient at the level of p < 0.005 is considered here.

The results presented in Tables 6-10 show posi-
tive correlations between general-fluid intelligence and 
knowledge about motor/technical activities (Tab. 6, r = 
0.53), knowledge about tactical activities (Tab. 7, r = 
0.546), the effectiveness of performing the motor ac-
tivity test with a ball (Tab. 8, r = 0.540), the effective-
ness of motor activities in simulation games (Tab. 9, r 
= 0.334, low correlation level) and the effectiveness of 
group cooperation in these games (Tab. 10, r = 0.507).

Legend: 0 – group without achievements in football; 1 – group with achievements (Polish champions and vice-champions)

Mean
0

Mean
1 t df p N

0
N
1

Std. dev.
0

Std. dev.
1

Abstract-logical skills 15.75 14.56 0.99 96 0.325 80 18 4.62 4.66

Verbal skills 11.91 11.33 0.51 96 0.609 80 18 4.49 3.48

Visual-spatial skills 12.66 11.67 0.96 96 0.338 80 18 3.96 3.99

Social skills 17.89 16.50 1.45 96 0.151 80 18 3.64 3.85

Degree of freedom F p Partial Eta-squared

Constant term 1.0 1241.56 <0.001 0.928

Achievements in football 1.0 1.70 0.195 0.017

Error 96.0

SKILLS 3.0 37.66 <0.001 0.282

SKILLS𝘹Achievements in football 3.0 0.16 0.920 0.002

Error 288.0

Table 3. Individual skills and sports level – results of t-test 

Table 4. Results of ANOVA with repeated measurements – skills and footballers with and without achievements in sport 

Table 5. General-fluid intelligence and tactical thinking – Pearson’s correlation coefficient

 Result of tactical thinking test

General-fluid intelligence r=0.53

p-0.001
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Table 6. Dependency between level of general-fluid intelligence and indices from the test on knowledge about motor actions of play-
ers – score in points

Correlation significance: *** - p<0.001

 Index Raven’s test of general-fluid intelligence Knowledge on motor actions (technical)

Arithmetic mean 47.33 48.49

Coefficient of variation 13.62 15.75

Standard deviation 6.45 7.64

Correlation 0.534***

Table 7. Dependency between level of general-fluid intelligence and indices from the test on knowledge about tactical actions of 
players – score in points

Correlation significance: *** - p<0.001

 Index Raven’s test of general-fluid intelligence Knowledge on tactical actions

Arithmetic mean 47.33 55.40

Coefficient of variation 13.62 8.82

Standard deviation 6.45 4.88

Correlation 0.546***

Table 8. Dependency between level of general-fluid intelligence and efficiency in performing the test on motor actions with a ball 
among players – score in points

Correlation significance: *** - p<0.001

 Index Raven’s test of general-fluid intelligence Test of motor actions (technical) with ball 
(isolated conditions)

Arithmetic mean 47.33 62,78

Coefficient of variation 13.62 7,97

Standard deviation 6.45 5,00

Correlation 0.540***

Table 9. Dependency between level of general-fluid intelligence and efficiency of motor actions in simulated games – score in points

Correlation significance: * -  p<0.05

 Index Raven’s test of general-fluid intelligence Efficacy in game (technical)

Arithmetic mean 47.33 60.60

Coefficient of variation 13.62 6.61

Standard deviation 6.45 4.01

Correlation 0.334*

Table 10. Dependency between level of general-fluid intelligence and efficiency of group cooperation in simulated games – score in points

Correlation significance: *** - p<0.001

 Index Raven’s test of general-fluid intelligence Efficacy in game (tactical)

Arithmetic mean 47.33 61.81

Coefficient of variation 13.62 6.16

Standard deviation 6.45 3.81

Correlation 0.507***



 Joanna Basiaga-Pasternak, Henryk Duda, Agnieszka Wojtowicz

68 Antropomotoryka

Conclusions

The results presented in the earlier part of the study 
show that there is no clear relationship between sports 
level and individual abilities characterising  crystal-
lised intelligence. Only in terms of social abilities, higher 
scores for this variable were noted among athletes who 
did not achieve success at the level of Polish champion 
or runner-up. This is a surprising correlation. Social and 
communication skills, the ability to understand others and 
express one’s thoughts adequately seem to be useful for 
a footballer. Field communication and the resulting coop-
eration is an important element of functioning in every 
team. Meanwhile, it was the less titled athletes who turned 
out to be more communicative. However, in this study, it 
has been shown that to be successful in football, great 
social abilities are not a prerequisite. Or maybe individu-
alities are successful in today’s football and it is the set 
of individualities, not team spirit, that leads to success? 
Such a concept would undermine current beliefs about the 
role of communication between players; although Blaser 
and Seiler [24] noted changes in communication among 
football players. The greater the experience of the play-
ers and the greater knowledge (“shared knowledge”), the 
more verbal and non-verbal communication was limited. 
Therefore, understanding pitch situations, so-called team 
intelligence [25], plays a greater role here, especially since 
traditional communication may be impaired by noise ac-
companying games. Konter also obtained ambiguous re-
search results in the area of non-verbal intelligence in foot-
ballers [26]. This issue certainly requires further analysis.

Returning to the relationship between the results of 
the APIS-P (R) test and the educational achievements of 
the participants, it can be concluded that the analysed 
method may be a tool for prognosticating educational 
progress, but it is not applicable in the case of practicing 
sports or predicting sports achievements.

Much more useful - from the perspective of train-
ing and coaching - are methods measuring the level 
of general-fluid intelligence (in this study, it was the 
Raven Matrix Test in Standard Version). In this study, 
unequivocal correlations between the results of gen-
eral, fluid intelligence and variables specific to football 
players have been shown. As it was observed, the 
higher the level of fluid intelligence in subjects, the 
more knowledge they have about motor and tactical 
activities. Interestingly, they are also characterised by 
greater efficiency of motor activities and better group 
cooperation. This is in line with the observations noted 
by Truszczyński et al. [23], who show that the results 
of the Raven Test correlate with the pace of learning 
and automation of motor activities. The discussed de-
pendencies also confirm our earlier observations [19, 
27-29]. Thus, on the basis of the conducted analyses, 
it is possible to propose the use of the Raven Matrix 
Test (or similar methods, allowing to determine the 
level of fluid intelligence) in the diagnosis of team game 
players at the stage of recruitment.

Conclusion: In psychological diagnostics regarding 
football players’ level of general intelligence, it seems 
more justified to include the analysis of fluid intelli-
gence.
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