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ABSTRACT

The main goal of the study was to examine whether a relationship existed

between self-reported and in situ tactical decision-making in the form of

actions for small-sided soccer games, namely 4-vs.-4 and 8-vs.-8 games.

Sixteen skilled male soccer players participated and completed the Tactical

Skills Inventory for Sport Questionnaire (TACSIS). In addition, their decision-

making performance was assessed for two 4-vs.-4 and one 8-vs.-8 small-

sided soccer games. Video-analysis of the small-sided games was

conducted to determine the successful and unsuccessful actions of each

player. A performance ratio was calculated for each player based on the

small-sided game analyses, which reflected the number of successful

decisions made by players; that is, the number of successful ball actions

divided by total ball actions. Correlation analysis revealed no significant

relationship between the procedural knowledge TACSIS questionnaire

scores and performance in the small-sided games. The findings are

discussed within the theoretical framework of the two-visual system model

and the repercussion for the use of questionnaires for talent identification.  

Key words: Association Football, Small-Sided Games, Tactical Decision-

Making, Talent Identification, Video Analysis
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INTRODUCTION
Expert performance is a desire of many young athletes, while the implementation of
appropriate development methods to support an athlete’s attainment of excellence is the
primary goal of any coach. Thus, the early identification of potential limits to a young
athlete’s performance permits the design of tailored training interventions aimed at
facilitating his or her development. Given the imperative applied implications, an important
sub-discipline of sport science research has aimed to develop methods that can facilitate the
work of coaches in the identification and development of young elite athletes [1]. However,
while it is acknowledged that effective procedures for talent identification need to be
developed, the role of different scientific disciplines in such an approach still remain
contestable [2, 3]. To date, several factors including physical, physiological, technical,
sociological and psychological parameters have been identified that all warrant consideration
in talent identification programmes [4]. 

Despite advances in research, it is still widely reported that professional soccer clubs
commonly select players based on the initial recommendation of scouts. This arguably
speculative process has been criticised as it is based on subjective opinion rather than any
objective criteria [5]. One potential explanation for the reliance of scouts in the identification
of young soccer players is that, until recently, there have been few attempts to identify
objective measures relative to the tactical skills of young soccer players [6]. In a series of
recent studies Elferink-Gemser et al. [7] have sought to address this issue through the
development of the Tactical Skills Inventory for Sport (TACSIS). In the present study, we
seek to further investigate the suitability of TACSIS as a measure of tactical skill through the
comparison of skilled soccer players TACSIS scores and in situ tactical performance.

Elferink-Gemser et al. [7] created the TACSIS questionnaire within the framework of
McPherson [8], who proposed that verbalised or “think-aloud” protocols permit the
measurement of knowledge representations that are purported to underpin tactical behaviour
[9]. Specifically, the hypothetical tactical knowledge representations have been
dichotomised into two categories, namely, declarative and procedural knowledge [10]. That
is, it is argued that when considering the tactical skills necessary for expert sport
performance, one should aim to objectively measure an athlete’s understanding on the
correct decision or action necessary in a given situation (i.e., declarative knowledge) and also
the ability of the athlete to execute the action (i.e., procedural knowledge).

With the above rationale in mind, Elferink-Gemser et al. [7] set out to create an objective
measure of the tactical (i.e., declarative and procedural) knowledge of sports people. In a first
step, they recruited nineteen highly qualified trainers of youth, national and district selection
sports teams in the Netherlands and asked them to name the tactical elements they considered
most important for high-level performance in invasive games. From these initial discussions,
thirty-four items were identified which were incorporated into a questionnaire. Over 200
youth field hockey and soccer players completed the first version of the TACSIS, answering
each item by comparing their perceived competence on a 6-point Likert scale (e.g., 1 = very
poor; 6 = excellent) relative to “top players” in the same age group. For example, in one
question, participants are required to answer on the Likert scale whether, relative to “top
players” the “Decisions I make during matches about actions taking place are generally…”
(1 = very poor; 6 = excellent). Factor analysis on the participant responses revealed twenty-
three items (see Table 1) that were deemed most suitable for the measurement of tactical
skills, which were then included in the final TACSIS questionnaire [7]. The different tactical
scales included the following four labels: i) positioning and deciding; ii) knowing about ball
actions; iii) knowing about others; and iv) acting in changing situations. The items within
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these four labels were proposed to be sufficient for the measurement of all aspects of tactical
skills in team-sports, ranging from instances of declarative and procedural knowledge to
attacking and defensive scenarios. Specifically, the labels in the TACSIS positioning and
deciding and knowing about ball actions purportedly measure tactical knowledge in
offensive situations. The labels knowing about others and acting in changing situations
purportedly measure tactical knowledge in defensive situations.

Table 1: Questions Used in the TACSIS Questionnaire 

Question - Question 
number on 
TACSIS
1 - Decisions I make during matches about actions taking place are generally*
2 - I know how to get open during a match*
3 - My interception of the opponent’s ball is*
4 - My positioning during a match is generally*
5 - My overview (in ball possession or in team’s ball possession) is*
6 - My anticipation (thinking about actions taking place) is* 
7 - I am good at taking the right decisions at the right moments*
8 - In the opinion of my trainer, my understanding of the game is*
9 - My getting open and choosing position is*
10 - In my coaches’ opinion, my positioning is*
11 - My judgment of the opponent’s play is* 
12 - My interception of the ball is*
13 - If our team loses the ball during a match, I quickly switch to my task as 

defender*
14 - I quickly react to changes, as from not possessing the ball to ball possession* 
15 - I know quickly how the opponent is playing*
16 - I know exactly when to pass the ball to a teammate or when not to*
17 - If we receive the ball (getting ball possession), I know exactly what to do*
18 - While executing an action in a match, I know exactly what to do afterward*
19 - If I possess the ball, I know exactly whom I have to pass to*
20 - Although I do not see my opponents, I know where they are going* 
21 - Without seeing my teammates, I know where they are going* 
22 - If an opponent receives the ball, I know exactly what he is going to do*

Following tests of reliability in a second study, Elferink-Gemser et al. [7] compared the
scores provided by elite and non-elite youth field-hockey players for the TACSIS
questionnaire; the elite players perceived themselves to have greater competency relative to
“top players” in comparison with non-elite players. Since this initial publication, a growing
number of studies have replicated the findings of Elferink-Gemser et al. with, for example,
sub-populations of elite soccer players [11]. Most notably, Kannekens et al. [12] suggested
that the defining measure that distinguishes 18 year-old soccer players that are likely to
progress toward becoming professionals are the scores provided for the TACSIS procedural
knowledge subscale Positioning and deciding. 

Despite the initial goal of Elferink-Gemser et al. [7] to provide an objective measure of
tactical skills, these authors have recently suggested that the self-assessment procedures
inherent in the TACSIS questionnaire have problems of subjectivity [13]. To this end, it has
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been acknowledged that a pressing research issue concerns the need to compare the tactical
skills of sports people derived from the TACSIS with alternative measures of performance.
With this in mind, it is possible that discrepancies exist between the verbally reported tactical
skills measured via TACSIS relative to the actual behaviours of athletes in invasive sports.
Indeed, evidence for such concern was recently highlighted in the study of Araújo et al. [14]
who studied the tactical decisions of basketball players in a one-vs.-one, attacker-vs.-
defender scenario. Self-reported data tended to offer understanding only on indistinct
individual-level tactical behaviour, which provided insufficient correspondence with the
behavioural performance of the same basketball players in the same contexts. Moreover, the
behaviour of basketball players was best modelled quantitatively through the analysis of
attacker and defender interactions. 

Consistent with the methods of Araújo et al. [14], it is a common procedure in the
decision-making literature to study tactical aspects of performance using small-sided
variations of team games [15]. In the case of soccer, research methods neatly reflect the
practices utilised by coaches as small-sided games are one of the most commonly used drills
during training and to develop technical and tactical abilities [16]. Specific to current
understanding on technical and tactical aspects of performance in soccer, research indicates
that a reduction in player numbers significantly increases the number of individual ball
contacts and tactical actions, including passes, interceptions and shots on goal. For example,
Jones and Drust [17] reported that the number of individual ball contacts per small-sided
game increased from 13±7 contacts in an 8 vs. 8 practice to 36±12 contacts in an 4 vs. 4
game. Indeed, further to this finding, research suggests that a decrease in the number of
players in small-sided games leads to more frequent individual tactical actions [18]. 

Given the large number of ball contacts that occur in small-sided games, 4 vs. 4 and 8 vs.
8 conditions may offer a particularly useful approach for the study and development of
technical and tactical aspects of soccer performance. Furthermore, unlike 11-a-side matches
where players typically maintain a single playing position throughout the game, small-sided
practices require players to rotate positions, enabling the measurement and execution of
offensive and defensive, technical and tactical skills. However, while there has been much
attention in the literature toward the physiological demands of small-sided games, to our
knowledge, there is comparatively little research to have assessed the technical and tactical
demands of small-sided soccer games. Therefore, a goal of the present study was to add to
the literature comparing performance between 4 vs. 4 and 8 vs. 8 games. Moreover,
utilization of small-sided games may prove to be a particularly useful tool for making a
comparison between TACSIS and on-line game performance. As TACSIS is thought to
measure both offensive and defensive facets of performance, utilization of 11-a-side games
would potentially limit the comparisons that can be made for each player between TACSIS
and on-line performance. In the current study, we therefore utilize small-sided games to
facilitate comparison between TACSIS measures and in game technical/tactical aspects of
performance.

In sum, while the TACSIS questionnaire [7] has previously been utilised to successfully
distinguish differences in perceived competence of tactical skills between elite and less-
skilled performers [11], there is growing concern that self-reported measures do not
sufficiently capture the tactical skills underpinning expert performance [14]. To this end, in
the present article, we respond to recent calls for research [13] aimed at further examining
the correspondence between tactical skills measured with procedural aspects of TACSIS
relative to the in situ skills expressed by sportspeople in game scenarios. Given that previous
research suggests that the TACSIS procedural knowledge (subscale: ‘Positioning and
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deciding”) is the best indicator of a soccer player’s future level of expertise [12], we focus
our comparison on both offensive and defensive elements of performance as measured via
TACSIS and player performance in the small-sided games. Furthermore, we build upon the
growing body of literature, which has studied tactical skills in soccer using small-sided
games [18] and assess the skills through a comparison of skilled soccer players during 4-vs.-
4 and 8-vs.-8 small-sided games. 

METHOD
PARTICIPANTS
Sixteen male soccer players (age 20 ± 1.2 years, body mass 63 ± 5.07 kg, height 1.69 ± 0.04
m, V· O2 max 54.76 ± 3.75 ml·kg-1·min-1, playing experience 9.3 ± 3.4 years) from the North-
West University (NWU) Soccer Institute, Mafikeng Campus in South Africa were recruited
to participate in the study. Informed consent was obtained after verbal explanation of the
experimental design and potential risks of the study, and the participants’ right to withdraw.
The study received formal approval from the management of the club involved.

APPARATUS AND PROCEDURE
The Tactical Skills Inventory for Sport
Following the previous research of Elferink-Gemser et al. [e.g., 7] we assessed each player’s
perceived competence of tactical skills using the TACSIS inventory. TACSIS is a twenty-two
item questionnaire, which aims to measure the tactical skills ‘knowing about ball actions’ and
‘knowing about others’ which contain questions related to declarative knowledge (‘knowing
what to do’) and the sections ‘positioning and deciding’ and ‘acting in changing situations’
which contain questions related to procedural knowledge (‘doing it’). The questions in the
scales ‘Knowing about ball actions’ and ‘Positioning and deciding’ concern offensive
(attacking) scenarios, whereas questions in the scales ‘Knowing about others’ and ‘Acting in
changing situations’ are related to defensive scenarios. For each question, players are
required to answer by comparing him or herself alongside top players from the same age
category on a 6-point Likert scale, ranging from 1=very poor to 6=excellent, or from
1=almost never to 6=always. Given logistical constraints determined by the soccer coaches,
all players’ completed the TACSIS prior to their participation in the small-sided games.

Small-Sided games
The small-sided soccer games were video recorded using two Sony HDR CX100E (2.36
Megapixel, 240 Hz) digital cameras, positioned at different angles to the field. The games
were played in two different configurations. The 4 vs. 4 games were played on a 28 m × 42 m
pitch using small goals without goalkeepers and the 8 vs. 8 game was played on a 40 m × 60 m
pitch using the same small goals without goalkeepers. It is commonly understood that by
varying pitch size, player number, or game rules independently, the physiological,
perceptual, and physical loads can be influenced to provide different training responses [16].
The increases in pitch size were achieved by using a consistent percentage increase (70%).
Pitch dimensions were altered proportionally to accommodate larger numbers (4 vs. 4 and 8
vs.8) of players on the field. The same players that played in the 4 vs. 4 games played in the
8 vs. 8 game, with the exception of one player who only played passively during the 8 vs. 8
game due to injury. Since this player had only few contacts with the ball (8 in total) in the 4
vs. 4 games, the results were included as it should not have affected the overall results. Player
positions were rotated during the respective games to ensure sufficient offensive and
defensive actions for each player. 
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The games lasted ten minutes each. Players wore different coloured bibs and caps in order
to help simplify the identification of players during the post-game analysis. Players were
instructed that they could only score inside the opponent’s half of the field. When the ball
went out of play, the match was resumed with a kick-in. Video-analysis of the small-sided
games was conducted following performance in order to determine the defensive and
offensive good and poor actions of each respective player. All the different actions were
listed as the game progressed and each action noted with the time spent with the ball before
the action. 

DEPENDENT VARIABLES AND DATA ANALYSIS
TACSIS. 
We calculated mean scores and standard deviations for the TACSIS declarative knowledge
sub-scales ‘Knowing about ball actions’, ‘Knowing about others’; and the TACSIS
procedural knowledge sub-scales ‘Positioning and deciding’ and ‘Acting in changing
situations’ (see, [7]).

Small-Sided Games: 
The total number of actions executed by each player were calculated and sub-divided into
four categories: i) number of good offensive actions; ii) number of poor offensive actions;
iii) number of good defensive actions; and iv) number of poor defensive actions. 

Good Actions. Good actions comprised of successful passes (i.e., reached a team-mate),
offensive goals scored, offensive goal opportunities created, defensive goal attempts
blocked, defensive interceptions, and defensive tackles.

Poor Actions. Poor actions comprised of unsuccessful passes (i.e., the ball did not reach
a team-mate), fouls, tackled and loss of the ball when in possession, poor ball control leading
to loss of possession, kicking the ball out of play, and attempts on goal.

Offensive Actions. Offensive good and poor actions comprised of the actions that took
place in offensive situations in which the team had ball possession (i.e., attacking scenarios).

Defensive Actions. Defensive good and poor actions comprised of the actions that took
place in defensive situations in which the opposing team had ball possession (i.e., defensive
scenarios). 

Ball Possession Time. This was defined as the total time the player was in contact with
the ball before passing, shooting or being tackled. That is, the time elapsed between the first
body-ball contact and the loss of contact. 

Performance Ratio. This was calculated by dividing the number of good actions by the
total number of actions for each respective player. Specifically, we calculated an offensive
performance ratio by dividing the number of good offensive actions by the total number of
offensive actions for each player and a defensive performance ratio by dividing the number
of good defensive actions by the total number of defensive actions for each respective player. 

Offensive and Defensive Performance Ratio and Offensive and Defensive
Sections of the TACSIS Questionnaires
Spearman’s rank order correlation was used to determine if there was a relationship between
the procedural knowledge sections of the TACSIS and the performance ratio determined
from the small-sided games. As the TACSIS sub-section ‘positioning and deciding’ entails
measurement of offensive performance, this was compared with the in situ offensive
performance ratios. The TACSIS sub-section “acting in changing situations” entails
measurement of defensive performance; therefore, this measure was compared with the
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defensive performance ratios. 

Comparison of 4 vs. 4 and 8 vs.8 Small-Sided Games.
A series of Shapiro–Wilk tests revealed a significant difference from a normal distribution
for the respective dependent measures (ps <.05). Therefore, as the data did not meet the
assumptions of parametric statistics, we used the Wilcoxon Signed-Rank Test to examine
differences between the offensive and defensive actions in the 4-vs.-4 game and the 8-vs.8
games respectively.

RESULTS
RELATIONSHIP BETWEEN THE PERFORMANCE RATIO OF THE PLAYERS
AND TACSIS
Prior to the correlation analysis, we calculated the performance ratio of each player (Table
2). On average, players attained a performance ratio of 77% in the 4 vs. 4 games and 80% in
the 8 vs. 8 game. These results indicate that on 8 out of 10 occasions, players tended to use
an action that led to the maintenance of ball possession. Closer examination of the results
revealed that the players attained a performance ratio of 70% (offensive) and 82%
(defensive) in the 4 vs. 4 games and 81% (offensive) and 76% (defensive) in the 8 vs. 8
game.

Table 2. The Performance Decision Ratio of Each Player for 4-vs.-4 and 8-
vs.-8 

Player 4-vs.-4 game 4-vs.-4 game 4-vs.-4 game 8-vs.-8 game 8-vs.-8 game 8-vs.-8 game 
performance offensive defensive performance offensive defensive 
ratio (%) performance performance ratio (%) performance performance 

ratio (%) ratio (%) ratio (%) ratio (%)
1 75 56 100 88 100 75
2 72 76 82 93 100 82
3 76 78 75 83 83 83
4 71 63 100 100 100 100
5 86 70 100 88 77 100
6 78 72 89 81 85 75
7 88 80 91 N/A N/A N/A
8 79 78 80 86 80 100
9 81 63 100 95 100 95
10 76 70 82 100 100 100
11 92 80 100 90 100 85
12 77 64 84 80 88 71
13 75 78 71 76 67 88
14 65 60 67 80 86 78
15 63 50 100 50 50 0
16 80 82 78 93 95 91
Total 77±7 70±10 82±24 80±24 81±26 76±31
Mean and SD
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Table 3. Score on TACSIS for Each Player in Study and Players in
Kannekens et al. [12] Study 

Participants in this Participants in Kannekens et al. 
study (n=16) [15] study

Amateurs (n=53) Professionals (n=52)
Mean SD Mean SD Mean SD

Declarative knowledge
Knowing about ball actions (attack) 5.0 0.8 4.3 0.7 4.4 0.6
Knowing about others (defence) 4.1 0.9 4.0 0.6 4.1 0.6

Procedural knowledge
Positioning and deciding (attack) 4.6 0.8 3.76 0.6 4.0 0.6
Acting in changing situations (defence) 4.3 1.1 4.2 0.7 4.2 0.7

In Table 3, the mean overall score on the TACSIS for the present study are presented
alongside the scores reported by Kannekens et al. [12]. The participants show the same high
scores as the professional players reported in the Kannekens et al. study. No significant
correlations were found when comparing offensive in situ tactical performance in the 4 vs. 4
games (r=-.15; p=.59) and the 8 vs. 8 game (r=0.34; p=.19) to the section in the TACSIS
‘positioning and deciding’. Similar results were shown when comparing defensive in situ
tactical performance in the 4 vs. 4 games (r=.08; p=.75) and the 8 vs. 8 game (r=.02; p=.93)
to the section in the TACSIS ‘Acting in changing situations’. These findings suggest that
despite the players attaining comparable TACSIS scores to those reported in previous
research, the TACSIS measure does not appear to adequately reflect our measures of in situ
tactical performance.    

THE INFLUENCE OF THE GAME SETTING: COMPARISON OF 4 vs. 4 AND
8 vs. 8
Further to studying the relationship between TACSIS and in situ performance, we were also
interested in adding to the literature on decision-making in small-sided games. Current
research suggests that if the number of players in a small-sided game decreases, the number
of individual tactical actions and ball contacts increases for each player [18, 17]. First, in
order to provide a broad overview, we examined whether differences existed between 4-vs.-
4 and 8-vs.-8 games with respect to the number actions and ball possession time accumulated
during the execution of these actions. There were more actions and longer ball possession
times in the 4 vs. 4 game in comparison with the 8 vs. 8 game. Specifically, in the 4 vs. 4
game, there was a total of 335 actions (M = 20.9) and a mean total ball possession time of
52.5 seconds. For the 8 vs. 8 game, a total of 264 actions were taken (M = 16.5) and a mean
of 41 seconds of ball possession time. Despite mean ball possession times being greater in
the 4 vs. 4 game in comparison with the 8 vs. 8 game, there were no significant differences
for mean ball possession time between the respective small-sided games (p = 0.066). When
looking at offensive and defensive action between the 2 game settings, significantly more
successful offensive (p < .05) and defensive (p < .05) actions were completed in the 4 vs. 4
game. Similar results were seen in the 8 vs. 8 game with more successful actions in offensive
(p < .05) and defensive (p < .05) play (Table 4).
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Table 4. The Mean Number (A) and Ball Possession Time (B) of Good and
Poor Offensive and Defensive Actions as a Function of Small-Sided Game

Offensive Defensive
Good Poor Good Poor

A 4-4 game 7.9±3.2 3.4±1.6 8.3±3.9 1.4±1.5
8-8 game 7.6±5.2 1.2±1.3 8.9±5.8 1.2±1.1

B 4-4 game 3.1±1.3 1.8±1.8 2.7±1.4 2.3±1.9
8-8 game 2.3±2.0 1.1±1.5 2.3±1.2 1.4±1.7

Ball possession times are in seconds

Table 5. Offensive and Defensive Actions Comparison Between 4-vs.-4
and 8-vs.-8 Games

4-vs.-4 games 8-vs.-8 game
Offensive Defensive Offensive Defensive
Mean SD Mean SD Mean SD Mean SD

Good actions
Short pass 3.9 2.12 3.6 2.2 3.2 2.5 4.7 3.2
Long pass 1.7 1.1 1.5 1.6 0.7 1.0 1.5 1.2
Very long pass 0.4 0.6 0.5 0.7 0.7 0.9 0.4 0.5
Deflect 0.6 0.8 0.8 0.9 0.9 0.9 0.6 0.6
Intercept 0.3 0.4 0.3 0.6 0.9 1.1 0.7 1.0
Tackle and win ball 0.4 0.7 0.3 0.5 0.6 0.7 0.3 0.4
Poor actions
Poor pass 1.2 0.8 0.3 0.4 0.8 1.0 0.3 0.6
Foul 0.1 0.3 0 0 0 0 0 0
Tackled and lose ball 0.4 0.6 0.4 0.6 0.4 0.6 0.4 0.6
Did not control the ball 0.5 0.6 0.3 0.4 0 0 0.1 0.2
Kick ball out of play 1.3 1.2 0.6 1.0 0.7 1.0 0.6 1.1

The quality of the offensive and defensive actions is presented in Table 5. A series of
separate Wilcoxon Signed-Rank Tests on each dependent measure revealed that there was a
greater number of long offensive passes (z=-2.51, p=0.012 , r=0.6), a greater number of
attempts on goal (z=-2.03, p=0.042 , r=0.5), a greater number of missed attempts on goal
(z=0.02, p= 0.019, r=0.6),  a greater number of instances whereby players lost control of the
ball (z=-2.53, p=0.011 , r=0.6), and a significantly higher number of instances of good
defensive actions (z=-2.54, p=0.011, r=0.9) in the 4 vs. 4 in comparison with the 8 vs. 8
games. There were no other differences between the 4 vs. 4 and 8 vs. 8 game conditions for
the other dependent measures (all ps >.05).

Taken together, the results indicate an influence of game setting on performance. Namely
when player numbers decrease from 8 vs. 8 to 4 vs. 4, the number of individual (tactical)
actions and ball contacts time (ball possession time) increases.
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DISCUSSION
The aim of the present study was to examine the relationship between verbally reported
tactical skills measured via TACSIS and small-sided game performance for skilled youth
soccer players. The findings indicated no clear relationship between declarative knowledge
scores on the TACSIS questionnaire and the performance ratio (offensive or defensive)
attained during the small-sided games. Moreover, with respect to comparison of small-sided
games, our analysis revealed some differences in player performances between the two game
conditions. Specifically, in the 4-vs.-4 game, players executed more passes, had possession
of the ball for a longer time period prior to a pass or shot and had more goal attempts in
comparison with the 8-vs.-8 game. These latter findings are in agreement with previously
published work of Duarte et al. [18] and Jones and Drust  [17] in that a decrease in the
number of players resulted in more frequent individual  tactical actions .  

The TACSIS scores for self-reported declarative and procedural knowledge of the
participants in the current study were similar to professional players in the Kannekens et al.
[12] study (see Table 3). To this end, previous research has demonstrated that elite athletes
tend to outscore novices on different measures of declarative and procedural knowledge [8,
10]. Moreover, it has been suggested that the TACSIS measure that provides the best
indicator of players’ future performance levels is procedural knowledge. Elite youth soccer
players were seven times more likely to reach professional level if the scored the highest in
the ‘Positioning and deciding’ subscale (procedural knowledge) of the TACSIS [12]. While
one may conclude that our findings for the in situ tactical performance and TACSIS scores
find support in the literature, we did not find a relationship between the self-reported
procedural data and our measures of small-sided game performance. Support for this latter
finding stems from a recent study by Araújo et al. [14] who reported that tactical behaviour
in a one-vs.-one sub-phase of basketball differed from verbal self-reports on the same task.
Moreover, in a recent commentary on the suitability of the TACSIS questionnaire, Araújo et
al. [19] argued that researchers might be misled in assuming that tactical skills can be
captured by verbal reports. Indeed, our results support the argument of Araújo et al. [19] that
there is an inaccurate assumption that tactical skills and verbalizations about tactical skills
are equivalent. Therefore, if we accept that these differences are valid, the question now is;
how can we explain these differences? 

When completing the TACSIS questionnaire, participants are required to make
reflective judgements about their own action capabilities while also drawing on previous
game experiences relative to “top players” in their own age group. In contrast, during in situ
conditions, players are required to execute visually controlled movements while competing
against opposing players and cooperating with their teammates. Therefore, it can be
suggested that TACSIS only measures participants’ perceptual judgments, while actual in
game performance requires reciprocal contributions of both perception and action. Indeed, in
line with such distinction, there is increasing evidence that people utilise different
information between simulated and in situ experimental conditions. For example, Dicks et
al. [20] reported pronounced differences in the timing and location of gaze behaviours of
soccer goalkeepers when they faced penalty kicks under different video and in situ
experimental conditions. Most notably, following initial fixation on anatomical locations of
the penalty taker during the run-up, goalkeepers fixated the ball earlier and for a longer
duration for an in situ interception response in comparison with judgment oriented responses
(i.e., verbal and simplified body movements). 

Perhaps of further relevance to the present study, differences have been identified for
decision-making behaviours between video and in situ situations. Using the free-kick
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situation in soccer, Paterson et al. [21], asked skilled players on a standard 11-a-side field to
make decisions as to their intended action prior to free-kick execution. Participants also
repeated the judgments for a lab video simulation without the intention to perform the free
kick. Results showed that the participants’ decision-making profiles differed across the two
situations, a difference that was due to decision-making (i.e., perceptual judgments) being
grounded in action, that is, intrinsically constrained by the action capabilities of the player. 

The differences observed in the above studies are of relevance to the two-visual system
framework of Goodale and Milner [22-24], who claim that two structurally and
behaviourally distinct visual systems exist; the dorsal system specializes in the use of visual
information for the control of movements (i.e., action), whereas the ventral system is
concerned with the use of visual information to obtain knowledge of objects, events, and
places (i.e., perception). According to Milner and Goodale [23], the information-based
distinction between action and perception is the time scale at which they operate [25]. Action
entails the online pick-up of information to instantaneously control the on-going movement.
That is, information in the control of action is used online (i.e., immediately) and decays
quickly thereafter.  In contrast, visual perception does not involve a time constraint. That is,
information used to obtain knowledge about the environment can be exploited over long time
intervals. 

With the reported differences in mind, future research is necessary to gain a better
understanding on the relationship between TACSIS measures of decision-making and in situ
performance. Although we speculate that the present results can be interpreted within the
framework of Milner and Goodale [24], future work is clearly needed to elaborate on our
suggestions. Indeed, in the present experiment, our comparison between performance and
TACSIS was limited to procedural aspects of decision-making. That is, we assessed in situ
performance by recording the accuracy of players’ actions, which may not necessarily
account for the accuracy of their decisions. It is possible that players made the correct
decisions (declarative knowledge) but their execution of the decision (procedural
knowledge) resulted in inaccurate performance. In a next step, one helpful methodological
advance may be to include an assessment from coaches on the in situ performance of players.
Coaches may be able to provide an evaluation of the accuracy of the players’ decision-
making, which could be combined with the in situ measures of performance utilised in the
current study. Future research may benefit from comparisons of technical and tactical aspects
of performance between 11 vs. 11 and small sided games. To this end, it is also possible that
the TACSIS measure is a better reflection of decision-making during 11 vs. 11 game
scenarios. Therefore, a worthwhile step to consider in future work would be to compare
decision-making performance between 11 vs. 11 games and the TACSIS, rather than solely
utilising small-sided games. Finally, as coaching constraints meant that all players completed
the TACSIS before playing in the small-sided games, it is possible that this influenced the
players’ performance. Any future comparisons between TACSIS and performance in matches
should seek to address this issue. 

CONCLUSION
Our data adds to the argument that talent identification should also involve considerations for
training and measuring tactical elements of performance [18]. Manipulating small-sided
games, by decreasing or increasing the amount of players on the field, can impact upon
specific elements of training, including different elements of technical and tactical
performance. The implications of the current study suggest that coaches should be wary of
becoming over-reliant on the use of questionnaires in a multidisciplinary approach to talent
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identification. With reference to tactical skills, providing answers to a questionnaire may not
always reflect a player’s actual tactical ability. In other words, players do not always put their
money where their mouth is. 
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