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Abstract

This study was conducted to evaluate and compare 

declarative and procedural knowledge among the Ira-

nian soccer schools’ players with different age and level 

of experience. Totally, 456 soccer schools’ players with 

U-10, U-13 and U-16 age groups and three categories 

of high, middle, and low experience of competition 

were included in this study and completed the Soccers’ 

Tactical Knowledge Test. Participants responded to a 

written multiple-choice test on theoretical information 

and rules and representative figures of a game situa-

tion for evaluation of declarative and procedural tacti-

cal knowledge, respectively. Results showed significant 

differences in total, declarative ,and procedural tactical 

knowledge among different age and level of experience 

groups. Results of the Bonferroni post-hoc test revealed 

significant differences only between U-16 and U-13 with 

U-10 groups, and between high and middle with low 

level of experience groups (p=0.00). In the sub-scales of 

the declarative and procedural tactical knowledge, U-16 

and high-experienced players performed better than 

U-10 and low-experienced ones (p=0.00). Furthermore, 

significant differences observed between U-16 and U-10 

players in declarative and procedural tactical knowled-

ge (p=0.00) confirmmed that not only length of time to 

explore sport-specific concepts, but also psycho-physical 

development of children/adolescents influenced acqui-

sition of tactical knowledge in invasion team sports like 

soccer possibly due to soccers’ competitive experience. 

Our findings suggested that improvement of declarati-

ve and procedural tactical knowledge in the initial years 

influences the individuals’ future success in soccer. 

Key words: Physical education, soccer school, evalua-

tion, maturation, adolescents, tactical knowledge

Resumen

Se evaluó y comparó el conocimiento declarativo y 

procedimental de jugadores de fútbol iraníes en edad 

escolar, con diferentes niveles de edad y experiencia. 

Un total de 456 jugadores de categorías Sub-10, Sub-13 

y Sub 16 organizados en grupos de experiencia en 

competición (alta, media y baja) completaron el Test 

de Conocimiento Táctico Ofensivo en Fútbol (TCTOF). 

Los resultados muestran diferencias significativas en 

el conocimiento táctico, declarativo y procedimental 

en función de los diferentes grupos de nivel, edad 

y experiencia. Los hallazgos del test post-hoc de 

Bonferroni revelan diferencias significativas entre los 

grupos de experiencia (Sub-16, Sub-13 y Sub-10) y entre 

los grupos de nivel alto y medio con el grupo de nivel 

bajo de experiancia (p=0.00). El grupo Sub-16 y con 

experiencia alta obtuvo resultados significativamente 

superiores en el test que el grupo U-10 y con baja 

experiencia (p=0.00). 

Además, se observaron diferencias significativas 

entre lo grupos Sub-16 y Sub-10 en las partes del 

test declarativa y procedimental (p=0.00). Los 

resultados confirman la influencia de la experiencia 

en competición (exposición a conceptos deportivos 

específicos y del desarrollo psicofísico) sobre el 

nivel de conocimiento táctico sobre los deportes de 

invasión como el fútbol. Se sugiere que la mejora del 

conocimiento táctico declarativo y procedimental 

en las primeras edades influiría sobre el nivel de 

rendimiento en fútbol en test similares.

Palabras clave: educación física, fútbol, evaluación, 

maduración, adolestentes, conocimiento táctico.
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Introduction

Invasion games’ beginners face different tactical 
problems regarding attack and defense restricting their 
game behaviors (Bayer, 1992). Since, athletes’ decisions 
depend on structure of prior knowledge, the ability to 
process new information and the interaction between 
individual, task, and context constraints (Domínguez La 
Rosa & Espeso, 2002; Starkes & Ericsson, 2003), study 
on the learners’ prior knowledge and its relationship 
with the ability of playing has been widely emphasized 
(De la Vega et al., 2008; García-González et al., 2011; 
Griffin et al., 2001). Tactical knowledge is dependent 
on strong relationships between action rules, game 
organization, and motor capacities related to knowledge 
and game performance (Gréhaigne, 1992). In this 
sense, increasing the game sense and player’s capability 
to understand the games’ situations is crucial for 
improvement of performance (Grehaigne et al., 2005). 
Given uncertain and unpredictable environment, proper 
decision- making during the invasion games requires 
having good tactical knowledge (Suppiah et al., 2015). 
Thus, development of tactical knowledge (Williams & 
Davids, 1995) is one of essential cognitive components 
of decision-making in high-performance athletes fa-
cilitating the access to sport-specific information of 
working memory (Williams et al., 2012).

In the sports with unpredictable environment like 
soccer, declarative tactical knowledge is related to 
the acquired basic and theoretical information by 
learners. A relationship will be established between 
aspects related to why and how processes and 
applying the concepts when making a good decision 
during the real games’ situations through practice and 
achieving experience that refers to procedural tactical 
knowledge (Griffin, et al., 2001). It has been shown 
that a combination of a good declarative (knowing 
what to do) and procedural (knowing how to do) 
tactical knowledge as well as experience plays an 
important role in articulation and function of other 
cognitive processes during playing games (Blomqvist 
& Vänttinen, 2006). These assumptions highlight 
importance of development of qualitative evaluation 
process of tactical knowledge in the athletes in order 
to build constructive teaching-learning process, 
with respect to their needs (Webb & Pearson, 2008). 
Accordingly, evaluation of learners’ tactical knowledge 
in the early ages, through methods like questioning 
will be high useful in teaching invasion games (Costa 
& Reyes, 2015; Serra-Olivares & García-López, 2016). 
In the same way, tactical knowledge, as the ability to 
use motor concepts, principles, strategies, and tactics 
will be improved by practice leading to articulation 

of the athlete’s understanding about game (Mitchell 
et al., 2013). Understanding the game is the ability 
to solve tactical problems by choosing appropriate 
solutions in different situations as well as justifying 
the choice properly (Blomqvist et al., 2000). Therefore, 
successful performance in invasion games is not only 
the result of appropriate technical and tactical actions, 
but also depends on the athlete’s tactical knowledge 
and understanding of the games’ situation (Dicks et 
al., 2008). Tactical knowledge, as a necessary cognitive 
feature and capability plays an important role in 
adaptation to game context for players. Then, the 
more tactical knowledge the player has, the better 
understanding of game and its rules and tactics he/she 
will has (González-Víllora et al., 2015). Thus, recently, 
great effort has been devoted to evaluate tactical 
knowledge in invasion games like soccer (Blomqvist et 
al., 2005; Elferink-Gemser et al., 2004; García-López 
et al., 2010; Giacomini et al., 2011; González-Víllora 
et al., 2010; González-Víllora et al., 2011).

Moreno et al. (2008) studied tactical knowledge 
of senior, U-19, and U-14 female volleyball setters 
through video sequences and interview tests and 
found that the players with higher levels of practice 
provided more complex and structured action plan and 
the current event profiles, attributed to an increase 
in cognitive biological growth-induced capacity and 
experiences gained during sport practice sessions 
(Matias & Greco, 2010). García-López et al. (2010)  
compared procedural tactical knowledge among 140 
U-16 soccer players from international, national, 
regional, provincial, and low-experienced categories 
based on conceptualization of tactical knowledge 
in terms of generalized stimulus-response pairs 
(Anderson, 1982). The players were asked to respond 
to a video-based test consisting of seven sequences 
of four U-16 Spanish soccer play-off games. These 
sequences supposed to represent stimulus-response 
pairs were selected based on the role of players 
(defense and attack) with and without ball (defense, 
midfield ,and forward), as well as tactical principles of 
attack and defense (Bayer, 1992). The results showed 
that tactical knowledge of national and international 
players was higher than the other participants. 
Regarding studying the influence of level of practice 
on procedural and declarative knowledge of volleyball 
players with different ages, Gil et al. (2012) in a 
research asked 535 players aged between 12-16 years 
old in the Spanish volleyball championship league 
to complete two questionnaires of multiple-choice 
questions adapted from (McGee & Farrow, 1987). 
De clarative knowledge questionnaire was related 
to techniques, terminology, regulations, general 
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know ledge and strategy, and procedural knowledge 
questionnaire was also related to the player’s tactical 
behavior in different situations of volleyball games. It 
was found that declarative and procedural knowledge 
was increased by increasing level of practice and age. 
In addition, when level of practice was considered the 
same, no difference was found between declarative 
and procedural knowledge of the individuals with 
consecutive ages, but a significant difference was 
found when their level of practice varied. Reviewing the 
previous works showed that evaluation of declarative 
(Giacomini et al., 2011; Moreira et al., 2014; Moreno 
et al., 2008; Serra-Olivares et al., 2015) or procedural 
tactical knowledge through observational approach 
(Borges et al., 2017) or video-sequences one (García-
López et al., 2010) or both of tactical knowledge (Gil et 
al., 2012) has been considered as an important issue in 
the field of studying cognitive features of the learners. 

Given that both motor and technical skills are 
based on declarative and procedural knowledge 
(McPherson & Kernodle, 2003), attention should be 
paid to differentiation between on-the-ball and off-
the-ball situations (Oslin et al., 1998) during attack 
or defense (Bjurwill, 1993) in invasion games to sort 
tactical skill elements related to match. Serra-Olivares 
& García-López (2016) developed the Soccer Tactical 
Knowledge Test (STKT), as an assessment tool to 
evaluate declarative and procedural tactical knowledge 
for invasion games. The test analyzes knowledge of 
the player based on attacking and defense contextual 
problems at on-the-ball and off-the-ball situations. 
Recently, García-Ceberino et al. (2020) investigated 
the effect of two tactical and technical interventions on 
declarative and procedural tactical knowledge of soccer 
schools’ players aged between 10-11 years old with 
different gender and level of experience. Evaluation 
of tactical knowledge through STKT showed that 
both of interventions led to improvement of tactical 
knowledge of all the participants. In a previous study 
by Serra-Olivares et al. (2015), tactical knowledge of 
109 soccer players aged between 8-12 years old was 
evaluated with respect to their age, experience, and 
expertise through STKT. A significant relationship 
was found between age, experience, and expertise of 
the participants with their declarative and procedural 
knowledge. Americo et al. (2017) in another study 
compared declarative tactical knowledge of 36 U-11 and 
U-15 soccer players with different levels of experience 
by recording their practice history and declarative 
tactical knowledge using questionnaires and verbal 
responses during video simulation test, respectively. 
A significant difference was found between declarative 
tactical knowledge of the two groups. Altogether, 

evidence suggests that level of practice and experience 
has a greater role in development of sport-specific 
knowledge than changes in age (Baker et al., 2003). 

In line with growing interest in taking into account 
declarative and procedural knowledge in education 
of invasion games, considerable attention has been 
also paid to evaluation of tactical as well as technical 
aspects of instruction of the Iranian soccer players 
(Vazinitaher et al., 2011). In this direction, besides 
technical and attitude objectives, achievement of 
cognitive and knowledge objectives has been followed 
by sport education programs in the Iranian schools and 
sport clubs. Nevertheless, Salehi Omran et al. (2015) 
showed that the achieved objectives were mostly skill 
and attitude ones and mean scores of tactical and 
sport knowledge objectives were lower than skill and 
attitude ones in the Iranian students aged between 
10-11 years old . Although, a great emphasis has been 
devoted to learning and evaluating tactics in sport 
education program in Iran, but Doostdari et al. (2015) 
found that index of individual-technical skills is still 
the most important index in talent identification and 
development in the soccer schools and clubs. Over the 
last years, sport education programs in Iran have made 
the players to raise their technics and interests but 
paying less attention to their knowledge. It is believed 
that, it might be due to inadequate evaluation of tactical 
content and knowledge as well as their application 
within context of real game in training methods. 
Then, it appears that the process of evaluation of sport 
knowledge needs to be further considered in Iran. In this 
regard, in the present study, for testing the hypothesis 
whether there is a difference between declarative and 
procedural tactical knowledge of the children and 
adolescents with different age and level of experience, 
in on- and off- the-ball situations, soccer players of the 
Iranian soccer schools aged between 7-16 years old were 
investigated based on their age and experience by STKT 
as one of valid instruments for evaluation of tactical 
knowledge in on- and off- the-ball situations. 

Method 

Participants

Totally, 456 participants from three age groups 
including 95 U-10 players (M=8.5, SD=0.63 age), 
225 U-13 players (M=11.7, SD=1.03 age) ,and 136 
U-16 players (M=15.5, SD=0.7 age) from Kurdistan 
Province soccer schools completed STKT (Serra-
Olivares & García-López, 2016). Also, the mentioned 
participants were categorized into three groups based 
on their experience of competition including 220 less 
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(less than 2 years’ competition; M=1.5, SD=0.49), 
150 middle (3-4 years competition; M=3.5, SD=0.5), 
and 96 high-experienced (5-7 years competition; 
M=5.8, SD=0.8) players, regardless of their age. Ten 
participants were excluded from the latter category 
because they did not state their experience level.

Instruments

Questionnaire. Since tactical principles of attack 
(maintaining the possession of the ball, advancing 
and attacking the goal) and defence (winning the ball, 
preventing advancing and defending the goal) (Bayer, 
1992) consist of tactical problems resulting from the 
interaction between perceptual capacities, decision-
making ,and technical and tactical performance in 
soccer, from an ecological viewpoint, STKT seeks 
to evaluate the prior knowledge of soccer players in 
relation to these tactical principles at soccer attack 
phase. According to this view, for decision-making in 
sport adaptively, the potential relationships between 
declarative and procedural knowledge networks 
should be evaluated. Accordingly, this questionnaire, 
in addition to measuring individual and group tactical 
knowledge in soccer as a key element in teaching 
invasion sports, also measures specific knowledge 
about soccer regulations and positions as the basic 
level of soccer’s declarative knowledge. 

The tool was divided into two separate parts; each  
part was completed within 15 minutes by the par-
ticipants. In the first part, 6 indicators of declarative 
tactical knowledge were evaluated by 36 multiple-
choice questions (For example, what is a pass for?). 
These indicators included techniques, terminology, 
regulations, general knowledge, and individual and 
collective strategies when attacking in group sports, 
especially soccer. The second part assessed 4 indicators 
of procedural tactical knowledge through 16 multiple-
choice questions with figures and followed the scheme 
of “If…, then…” (McPherson & Thomas, 1989). These 
questions were about representation of tactical deci-
sion-making of the soccer player in various with and 
without ball situations (Table 1, Figure 2).

For validating quality of research instrument, first, 
back-translation method was used. After translation 
of the English version of questionnaire to Persian, two 
translators (one of whom was a soccer coach) were asked 
to translate it to English. Comparing between back-
translated and original English versions, they reached 
an agreement on terms and concepts. Afterwards, face 
validity of the translated questionnaire was confirmed 
by some experts in the field of sport sciences and 
soccer coaches. Finally, for evaluating reliability of 
the Persian version of the instrument, Cronbachs’ α 
was measured as 0.86 and 0.76 for declarative and 
procedural tactical knowledge, respectively. 

Table 1. Variables, dimensions, and indicators assessed by STKT. 

VARIABLE: TACTICAL KNOWLEDGE IN SOCCER

First Dimension: declarative knowledge related to the attacking phase in soccer

Indicators Item/s

Domain declarative specific knowledge on the technical and tactical
individual elements in the sport of soccer related to TP when attacking for invasion
games and sports.

1 to 7

Domain declarative specific knowledge on the offside rule in soccer A-7 8

Domain declarative specific knowledge on roles and positions in soccer 9 to 13

Domain declarative specific knowledge on technical-tactical individual
elements in soccer

14 to 24

Domain declarative specific knowledge on technical-tactical collective
elements in soccer

25 to 27

Domain declarative specific knowledge on TP when attacking in invasion
games and sports

28 to 36

Second Dimension: procedural knowledge related to the attacking phase in soccer

Indicators Item/s

Domain procedural specific knowledge on the use of individual technical
and tactical elements in situations of keeping the ball in soccer

3, 5, 6, 9,
11 and 13

Domain procedural specific knowledge on the use of individual technical
and tactical elements in situations of moving forward to the opposite goal in soccer

1, 4, 7, 10,
12, 14, 15

Domain procedural specific knowledge on the use of individual technical
and tactical elements in situations of scoring in soccer

2 and 8

Domain procedural specific knowledge on the offside rule in soccer A-7 16
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Variables

Two variables were considered as independent 
ones: 1) Experience including 3 levels of low (less 
than 2 years), middle (3-4 years), and high (5-7 years) 
competition experience and 2) age consisting of U-10, 
U-13 and U-16 age groups. Dependent variables also 
included levels of attacking declarative and procedural 
tactical knowledge acquired by the players after 
completion of questionnaire.
 
Procedure

Before starting the study, Kurdistan Province soccer 
schools’ managers and coaches were contacted to 
explain the study objectives and ask them for voluntary 
participation. This was done due to two reasons: 1) 
informing them about length of time to respond to 
the questionnaires (about 30 minutes) occupying time 
of the practice session; and 2) obtaining permission 
from the participants’ parents and signing the consent 
form by them. 

After obtaining the mentioned permissions, second 
and third authors attended at soccer schools. Coo-
perating with respective coaches, the players were 
sorted into U-10, U-13, and U-16 age groups. Then, 
the manner of responding to questions was described, 
proportional to the feedback received from players of 
different age groups. Before collecting data, an expert 
explained the research procedure to the participants and 
was present until the end of the session to answer the 
questions of the participants, especially for U-10 and 
U-13 age groups. Players were invited to dressing room 

of the team as 5-member groups randomly in order to 
minimize mutual influence on responses. The dressing 
room was prepared regarding air condition and light by 
authors. After that, they were asked to complete the 
questionnaire, under supervision of an author and a 
coach. First, declarative tactical knowledge and then, 
procedural knowledge questionnaires were completed, 
both within 15 minutes. All the questionnaires were 
completed in even days at 9-11 am.

Analysis

A 3 (age groups) × 3 (level of experience) design by 
analysis of variance (ANOVA) was used to analyze 
declarative and procedural tactical knowledge scales 
separately. Post-hoc Bonferroni paired comparisons 
were performed to find significant differences between 
groups.

Results

Descriptive analysis showed differences between 
STKT’ indices of soccer players with different age and 
experience categories (Table 2). 

Influence of age

Results showed significant differences in total, 
declarative ,and procedural tactical knowledge (F(2,453)= 
16.54, Partial ƞ2=0.13; F(2,453) = 15.22, Partial ƞ2=0.12 
and F(2,453) = 9.57, Partial ƞ2=0.09; p=0.000 all) among 
U-10, U-13 and U-16 groups. Results of Bonferroni post-

What would you do if you were the attacker carrying the ball? What would you do if you were the gray player who is NOT carrying the ball?

a. keep the possession of the ball and not lose it
b. move towards the opponents’ goal
c. try to score a goal

– and would do so by:
a. passing the ball to the closest teammate
b. dribbling past the goalkeeper in order to shoot
c. shooting towards the goal

d. help to keep possession of the ball and not lose it
e. help to move forward to the opponents’ goal 
f. trying to score a goal

– and would do so by:
a. checking away towards the opponents’ goal 
b. waiting for a pass without moving
c. checking to my own goal for support

Figure 1. Sample of questions of STKT for assessing procedural tactical knowledge in on- and off- the- ball situations.
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Table 2. Descriptive analysis of variables, dimensions and indicators to assess by STKT in three age and experience categories.

St. 
Error

St. 
Deviation

MeanN
Experience 
Category

St. 
Error

St. 
Deviation

MeanN
Age 

Category

1.0215.2563.48220Less 1.5114.7559.5395U-10Declarative 
Knowledge

1.2315.4268.85150Middle1.0515.7668.61225U-13

1.6115.871.5296High 1.2514.669.93136U-16

0.7315.7466.9466Total0.7315.6867.11456Total

0.9614.2186.04220Less 1.6315.9381.895U-10Tec.-tac. 
Individual…1

1.1514.0787.04150Middle0.7511.3288.88225U-13

1.0310.1392.2696High 1.1813.8189.9136U-16

0.6313.6187.64466Total0.6313.4787.71456Total

1.6424.369.77220Less 2.2321.8166.1495U-10Roles&posi.2

1.8122.1373.9150Middle1.6124.172.22225U-13

2.2321.9178.396High 1.7720.6179.41136U-16

1.0823.3272.85466Total1.0823.0773.1456Total

1.352059.1220Less 2.1621.0655.795U-10Tech.- tac. 
Individual…3

1.7321.365.87150Middle1.4221.4364.81225U-13

2.3422.9668.296High 1.6819.6666.91136U-16

0.9921.3763.14466Total0.9921.263.53456Total

2.0630.5741.97220Less 3.130.2137.995U-10Tech.- tac. 
Collective…4

2.4730.2452.44150Middle2.0731.0350.52225U-13

3.0930.2554.5196High 2.5830.0551.47136U-16

1.4230.8647.92466Total1.4530.9648.17456Total

1.4421.4653.53220Less 2.322.549.1295U-10TP when 
attacking…5

1.6720.5360.44150Middle1.4221.3660.74225U-13

2.3423.0260.7496High 1.7820.857.84136U-16

121.7457.24466Total1.0221.8457.45456Total

0.9313.919.77220Less 1.211.7417.1795U-10Procedural 
Knowledge

1.2715.6624.66150Middle1.0115.223.6225U-13

1.6215.926.6296High 1.4116.4525.7136U-16

0.715.1522.76466Total0.7115.2322.87456Total

1.3319.7418.48220Less 1.841815.6195U-10Keeping the 
ball…6

224.5425.88150Middle1.5523.3524.37225U-13

2.5725.1927.9596High 2.1124.625.61136U-16

1.0622.8822.81466Total1.072322.91456Total

1.1316.7517.6220Less 1.413.6715.6395U-10Moving 
forward…7

1.3616.7620.76150Middle1.1417.220.12225U-13

1.918.6122.6196High 1.6218.9522.16136U-16

0.817.2419.65466Total0.817.219.8456Total

2.5838.2441.14220Less 4.0739.7235.895U-10Scoring…8

3.1838.9647150Middle2.5538.3645.11225U-13

3.9939.075096High 3.2337.7451.1136U-16

1.838.7344.85466Total1.8138.7544.96456Total

0.8312.4241.63220Less 1.1110.8438.3595U-10Total TK9

1.1113.646.76150Middle0.8913.4446.1225U-13

1.3813.5249.0796High 1.1513.4547.81136U-16

0.6213.3844.81466Total0.6213.3845456Total
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hoc revealed these significant differences only between 
U-10 with U-13 and U-16 groups in total (p= 0.000, 
both), declarative (p= 0.000, both), and procedural 
(p=0.002 and p=0.000, respectively) tactical knowledge. 
In declarative knowledge, U-13 and U-16 age groups 
were significantly better than U-10 age group in all the 
mentioned technical and tactical subscales (p=0.000, 
all), but in the roles and positions in soccer subscale, 

U-16 age group was just significantly better than other 
age groups (p= 0.000, both). In procedural knowledge, 
U-13 and U-16 age groups were significantly better than 
U-10 age group  in situation of keeping the ball subscale 
(p= 0.005, both), but in the situations of moving forward 
to the opposite goal and scoring subscales, a significant 
difference was only observed between U-16 and U-10 
age groups (p= 0.013, p= 0.009, respectively).

Table 3. Pair comparisons of age and experience categories in terms of the declarative and procedural tactical knowledge and 
respected subscales.

Age Category Mean Differences p Level of Experience Mean Differences p

Declarative 
Knowledge

U-10 vs. U-13 -13.1 0.00 Less vs. Middle -5.36 0.00

U-10 vs. U-16 -12.52 0.00 Less vs. High -8.04 0.00

U-16 vs. U-13 -0.58 0.73 High vs. Middle 2.67 0.55

Tec.-tac. 
Individual…1

U-10 vs. U-13 -7.11 0.00 Less vs. Middle -4.89 0.00

U-10 vs. U-16 -8.11 0.00 Less vs. High -6.85 0.00

U-16 vs. U-13 0.99 1 High vs. Middle 1.96 0.94

Roles&posi.2 U-10 vs. U-13 -6.13 0.07 Less vs. Middle -4.11 0.28

U-10 vs. U-16 -13.27 0.00 Less vs. High -8.52 0.00

U-16 vs. U-13 7.14 0.01 High vs. Middle 4.41 0.43

Tech.- tac. 
Individual…3

U-10 vs. U-13 -9.16 0.00 Less vs. Middle -6.78 0.00

U-10 vs. U-16 -11.21 0.00 Less vs. High -9.09 0.00

U-16 vs. U-13 2.05 1 High vs. Middle 2.3 1

Tech.- tac. 
Collective…4

U-10 vs. U-13 -12.47 0.00 Less vs. Middle -10.47 0.00

U-10 vs. U-16 -13.57 0.00 Less vs. High -12.54 0.00

U-16 vs. U-13 1.09 1 High vs. Middle 2.07 1

TP when 
attacking…5

U-10 vs. U-13 -11.71 0.00 Less vs. Middle -6.91 0.00

U-10 vs. U-16 -8.72 0.00 Less vs. High -7.22 0.01

U-16 vs. U-13 -2.99 0.57 High vs. Middle 0.32 1

Procedural 
Knowledge

U-10 vs. U-13 -6.68 0.00 Less vs. Middle -4.89 0.00

U-10 vs. U-16 -8.1 0.00 Less vs. High -6.85 0.00

U-16 vs. U-13 1.2 0.47 High vs. Middle 1.96 0.94

Keeping the 
ball…6

U-10 vs. U-13 -8.6 0.00 Less vs. Middle -7.4 0.00

U-10 vs. U-16 -9.99 0.00 Less vs. High -9.46 0.00

U-16 vs. U-13 1.39 1 High vs. Middle 2.06 1

Moving 
forward…7

U-10 vs. U-13 -4.34 0.11 Less vs. Middle -3.16 0.24

U-10 vs. U-16 -6.52 0.01 Less vs. High -5.02 0.051

U-16 vs. U-13 2.17 0.71 High vs. Middle 1.85 1

Scoring…8
U-10 vs. U-13 -9.5 0.12 Less vs. Middle -5.86 0.46

U-10 vs. U-16 -15.31 0.00 Less vs. High -8.86 0.18

U-16 vs. U-13 5.81 0.48 High vs. Middle 3 1

Total TK9 U-10 vs. U-13 -9.99 0.00 Less vs. Middle -5.13 0.00

U-10 vs. U-16 -10.31 0.00 Less vs. High -7.45 0.00

U-16 vs. U-13 0.31 0.83 High vs. Middle 2.32 0.52

Note (all tables): 1Domain declarative specific knowledge on the technical and tactical individual elements in the sport of soccer related to 
TP when attacking for invasion games and sports, 2on roles and positions in soccer, 3on technical-tactical individual elements in soccer, 4on 
technical-tactical collective elements in soccer, 5TP when attacking in invasion games and sports. 6Domain procedural specific knowledge on 
the use of individual technical and tactical elements in situations of keeping the ball in soccer, 7moving forward to the opposite goal in soccer, 
8scoring in soccer, and 9total tactical knowledge. 
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Influence of experience

Results revealed significant differences in total, decla-
rative, and procedural tactical knowledge (F(2,463)= 13.36, 
Partial ƞ2=0.055; F(2,463) = 10.92, Partial ƞ2=0.045 and 
F(2,463) = 8.88, Partial ƞ2=0.037; p= 0.000 all) between 
less, middle, and high-experienced players. Results of 
Bonferroni post-hoc revealed these significant diffe-
rences only between less experienced with middle 
and high-experienced players in total (p= 0.001 and 
p=0.000, respectively), declarative (p= 0.003 and 
p=0.000, respectively), and procedural (p=0.006 
and p=0.001, respectively) tactical knowledge. In 
declarative knowledge, middle and high-experienced 
players were significantly better than less experienced 
ones in individual (p= 0.007 and p=0.001, respectively) 
and collective (p= 0.004 and p=0.002, respectively) 
technical-tactical elements of soccer and tactical 
principles when attacking in invasion games and sports 
(p= 0.004 and p=0.002, respectively) subscales, but in 
the subscale of technical-tactical individual elements 
when attacking for invasion games and sports, high-
experienced players were only significantly better 
than less and middle experienced ones (p= 0.001 and 
p=0.009, respectively). 

Also, in the roles and positions in soccer subscale, a 
significant difference was only observed between high 
and less experienced players (p= 0.008). In procedural 
knowledge, high and middle experienced players were 
significantly better than less experienced ones in 
situation of keeping the ball subscale (p= 0.006 and 
p=0.002, respectively). No significant differences were 
observed in other subscales.

Discussion

The present study was conducted to investigate and 
compare tactical knowledge among the Iranian soccer 
schools’ players with U-10, U-13 and U-16 age groups 
and different levels of experience, due to important 
role of tactical knowledge in decision-making and 
tactical performance of the invasion sports’ players. 
According to the results, significant differences were 
observed  in total, declarative ,and procedural tactical 
knowledge among U-10, U-13 and U-16 age groups 
as well as less, middle, and high-experienced players. 
There were significant differences in knowledge of 
individual and collective soccer tactical-technical ele-
ments, tactical principles about invasion games and 
the rules and positioning sub-scales of declarative 
tactical knowledge, and individual technical-tactical 
elements in situations of keeping the ball sub-scale of 

tactical procedural knowledge between players with 
various age and experience categories. 

Results of evaluating declarative and procedural 
tactical knowledge in defensive conditions as well as 
on-the-ball and off-the-ball situations revealed that 
organization of both knowledge will be improved 
(McPherson & Kernodle, 2007) along with the increase in 
age, experience (Gil et al., 2011), and level of performance 
(Moreno et al., 2006). In fact, this knowledge is in the 
form of memory structures’ representations guiding 
encoding of critical environmental cues, as well as 
recalling of concepts and patterns associated with 
the action (French & McPherson, 1999). Regarding 
explaining this organization, it has been suggested 
that during the game, players save the information 
obtained from themselves and the opponent in 
working memory as goal and condition concepts. They 
make matching between these concepts according 
to the amount and type of directed attention during 
training and experience. Beginner player keeps both of 
these concepts in memory. Lack of experience makes 
them to be isolated, then tactical knowledge would 
be inefficient (Anderson, 1982). In fact, existence of 
these concepts in the working memory and matching 
of them during experience and development can be 
one of the major reasons for the difference between 
declarative and procedural tactical knowledge in the 
experienced and less experienced players. Then, the 
skilled players consider deep structures and offer more 
appropriate and more creative solutions to problems, 
whereas beginners respond to an event in a superficial 
way (Sternberg & Horvath, 1995). Since, knowing and 
doing can mutually facilitate each other, practice and 
experience can lead to acquisition and maintainance 
of player’s declarative knowledge and thus, the player’s 
ability to make alternative decisions will be developed.

Studies have indicated that tactical performance 
and efficiency of young soccer players are improved 
by the increase in age (Americo et al., 2017). This 
improvement is influenced by the player’s sport-
specific knowledge (Giacomini et al., 2011) resulting 
from experience (García-Ceberino et al., 2020), age 
(Gil et al., 2012) ,and the amount of athlete’s deliberate 
practice on the sport field (North et al., 2011), which 
was also confirmed by results of the present study. In 
fact, the differences observed between declarative and 
procedural tactical knowledge and also the knowledge 
of individual and collective soccer tactical-technical 
elements among the U-10, U-13, and U-16 age groups 
were in agreement with the literature, as well as 
between the inexperienced and experienced players 
(Americo et al., 2017; Del Villar et al., 2004; García-
López et al., 2010; González-Víllora et al., 2010; Serra-
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Olivares et al., 2015). Better tactical knowledge of the 
experienced players is in agreement with deliberate 
practice theory suggesting that the difference 
between competitive and non-competitive athletes 
can be related to their amount of the accumulated 
practice (Macnamara et al., 2016). Dedicated period 
for practice in the current study’s soccer players 
probably was followed by getting continuous task-
centered and targeted instructions as well as detailed 
feedback about the knowledge of individual and 
collective soccer tactical-technical elements from 
the their coach. Cognitive skills or sport-specific 
declarative and procedural knowledge (Côté et al., 
2007) were promoted through this information as 
the basis of tactical skills (McPherson & Kernodle, 
2003). Therefore, tactical expertise, as one of high 
performance preconditions in group and invasion 
sports (Janelle & Hillman, 2003) was the result of 
formation of the soccer-specific action plan and 
current event profiles’ dynamic during competition 
(McPherson, 2008). This cognitive structure led to 
better memory representations’ retrieval of tactical 
knowledge in problem-solving situations. Thus, our 
findings suggested that the more tactical problem 
experiences are given to young players, the better their 
cognitive abilities will be to solve tactical problem. 

Our results showed that U-16 team as well as the 
experienced players was superior than the other 
groups in the rules and positioning sub-scale of 
tactical declarative knowledge and understanding of 
individual technical-tactical elements in situations 
of keeping the ball sub-scale of tactical procedural 
knowledge. This indicates importance of age and 
experience in understanding environmental concepts 
and interactions in group sports, which was in 
agreement with the studies by Americo et al. (2017), 
Serra-Olivares et al. (2015) and García-López et al. 
(2010), who found that capacity and capability of 
response to tactical and representational scenes of the 
real game were more in the experienced players than 
less experienced ones. Kannekens et al. (2011) also 
found that positioning and deciding are two tactical 
skills greatly contributing in predicting adult players’ 
performance level. These changes can be attributed 
to the increased cognitive capacity resulting from 
biological development and experiences gained during 
practice sessions (Matias & Greco, 2010). Indeed, 
although, the amount of variance in cognitive and 
motor performance of young soccer players might be 
resulted from puberty stage and changes in body size 
(Malina et al., 2004) but, decision-making-based parts 
of sport performance will be only influenced by years 
of regular practice. Experience obtained from different 

methodologies of sport-specific knowledge educations 
and evaluations leads the players to fast access to their 
working memory, improvement of tactical knowledge, 
and understanding the game. Therefore, the evidence 
confirms the influence of biological maturation and 
mental-physical development on football players’ 
tactical knowledge and behavior during maturation 
process and sport-specific experiences. On the other 
hand, as the players are in stage of transferring and 
orienting sport-specific knowledge in young ages, 
they could face with different positions and functions 
in the games during training. These position changes 
lead to contextual interference in the process of 
memory formation according to the forgetting theory 
(Lee & Magill, 1985), suggesting that every time where 
a person faces with a new position, he/she relatively 
forgets the knowledge related to the previous position 
by designing new action plan, leading to decline in 
tactical performance related to that position (Padilha 
et al., 2013). However, the mentioned intervention 
will lead to a better memory consolidation in learning 
process. In this regard, it is necessary to investigate 
the effect of contextual interference on declarative and 
procedural tactical knowledge in young soccer players 
by changing the players’ positions during practice in 
further studies. 

Increasing experience could expand environmental 
awareness and memory capacity of young players, 
providing stronger representations of off-the-ball 
situations, and promoting understanding of the 
game (Mitchell et al., 2013). In agreement with this 
statement, findings of the present study showed 
that the experienced players have more knowledge 
from tactical behavior in representational off-the-ball 
situations. Introducing Game Performance Assess-
ment Instrument (GPAI) to assess invasion games 
performance for using in teaching-learning process, 
Oslin et al. (1998) showed that seven components of 
the game performance include skill execution, base, 
decision-making, supporting, marking, covering, 
and adjusting only one of them is related to on-the-
ball movement. This suggests importance of off-the-
ball tactical knowledge and movements for invasion 
games’ players and this matter needs to be considered 
in talent identification and development process as 
well as specific trainings. It is believed that quality of 
declarative knowledge developed in the early practice 
of soccer has an essential role in establishment of 
decision-making skills (Serra-Olivares et al., 2015) and 
facilitates the player’s procedural tactical knowledge 
(Williams & Davids, 1995). Results of the present 
study also showed that declarative knowledge was high 
influenced by age and experience. These findings were 
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in line with the previous research. In a study conducted 
by Moreira et al. (2014), U-15 players had higher 
declarative knowledge compared to U-14 players, 
and this result was considered as an outcome of more 
practices and experiences in older players (Costa & 
Reyes, 2015). In addition, superiority of older players 
was quite obvious in comparing declarative knowledge 
in 8-12- year-old (Serra-Olivares et al. (2015), U-14 
with U-16 (Moreira et al., 2014) and U-14 with U-15 
(Giacomini et al., 2011) soccer players.

In this regard, the difference in quality of declarative 
knowledge between young and older soccer players 
may be considered as one of characteristics of the 
players’ developmental stage (Teoldo et al., 2017). At 
11 years of age, as the beginning of puberty, soccer 
players engage in more concrete tasks facilitating 
their understanding of general tactical principles. 
Therefore, their cognitive capacity to understand 
teamwork dynamics and competing with opponent 
players in soccer may be lower than older players 
(González-Víllora et al., 2015). But this principle can 
be comprehensively understood from 12 to 13 years 
of age, by obtaining the ability for abstract thinking 
in the late years of maturation (Teoldo et al., 2017). 
Soccer player’s declarative and procedural tactical 
knowledge will be improved through increase in age 
and experience. This improvement may be attributed 
to changes in age-induced players’ cognitive capacity 
as well as saved specific representation and concepts 
during experiences. In consistent with the previous 
studies (Doostdari et al., 2015; Salehi Omran et 

al., 2015) demonstrating that contrary to skill and 
attitude objectives, cognitive objectives are still 
taken for granted in sport education programs of the 
Iranian soccer schools, our results also showed that 
evaluation of tactical knowledge should be taken into 
consideration by soccer schools’ coaches. In spite of 
the fact that there was a need for carrying out the 
current workin Iran’s soccer schools, our study clearly 
had some limitations. Although, it is believed that 
our work could be a framework for the next studies 
in Iran, but herein, a questionnaire was used and the 
observed differences might be attributed to features 
and limitations related to type of questions. Clearly, 
it is recommended to conduct future research to hold 
interviews besides using the STKT to extract more 
knowledge through giving more time to players for 
thinking.  

Conclusions 

Findings of this study supported the idea that 
the experienced soccer schools’ players have 
more organized tactical knowledge to respond to 
representational scenes of real game of soccer. On the 
other hand, tactical knowledge in soccer is acquirable 
and its evaluation has an important role in teaching-
learning process of soccer schools. These findings 
add to a growing body of literature on the need for 
providing appropriate experiences to the young soccer 
players in order to develop their tactical knowledge.
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