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Abstract

Background: Field-based tests are important since they can guarantee ecological validity. Although most such tests are
designed to assess physical fitness, tactical and technical dimensions are also determinants in a full battery of tests.
Objectives: This systematic review aimed to (a) summarize the criterion validity and reliability of technical and tactical
field-based tests applied in soccer and (b) list valid and reliable technical and tactical field-based tests.

Methods: A systematic review of EBSCO, PubMed, Scielo, SPORTDiscus, and Web of Science databases was performed
according to PRISMA guidelines. The eligibility criteria included (i) population (soccer players from any age group, com-
petitive level, or sex); (ii) exposure (exposure to technical and/or tactical field-based tests covering individual technical
skills, tactical behaviours, tactical knowledge, and decision-making in the field); (iii) comparator (a laboratory test and/
or a criterion field-based test); (iv) outcome (measures of reliability); and (v) no restrictions concerning study design.
The synthesis of results focused on the outcomes considered in the eligibility criteria.

Results: A total of 5008 titles were identified, of which 21 met the eligibility criteria. Eight studies’ analyses centred on
tactical tests. Of those, six studies tested the same instrument (FUT-SAT), one study examined divergent thought, and one
study used a soccer-specific skills test Among the 10 included studies involving technical tests, only two repeated the
same test (the Loughborough Soccer Passing Test). Three studies included tests concurring with physical ones.
According to the main findings, the eight studies that used tactical tests revealed that the outcomes obtained from
the tests and observers were reliable. The |0 studies that used technical tests, as well as the three concurrent studies,
revealed similarly high reliability. Of the eight studies that used tactical tests, seven involved youth participants.
Furthermore, three of the 10 studies that conducted technical tests were done on adults. Of the concurrent tests,
three involved youth athletes. Only one study including a tactical analysis presented values for validity, while three others
provided information about validity. The four studies provided information about test validity.

Conclusions: Overall, the selected technical and tactical tests, most of which were carried out on youth players,
revealed their validity and reliability. Although most studies focused on reliability (which was confirmed regardless of
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the test included), criterion validity was also observed in the few studies that analysed such factors. Thus, the tests cur-
rently proposed for assessing technical and tactical behaviours possess acceptable criterion validity and reliability.

Keywords
Agility, association football, skill, youth sport

Introduction

Exercise tests are often used in soccer training to assess
players’ physiological, physical, tactical, and technical
functions.* Testing can provide information about the
current status of players, identify evolution patterns using
repeated measures, and provide useful information to
enhance individualized training.’ Despite the importance
of multifactorial testing in soccer, physiological and phys-
ical testing is still the most common approach.* This fact
has been confirmed in several publications,s’6 as well as
narrative’® and systematic reviews'®'? on physiological
and physical testing.

Although soccer performance and technical skills are
clearly related to tactical behaviours,13 there is still a
paucity of literature reviewing the characteristics of existing
tests used to assess soccer players’ technical skills'*'> and
tactical behaviours.'® One of the few studies related to tech-
nical skills was published in 2011, which fundamentally
summarized tests related to passing, dribbling, controlling,
and shooting the ball.'* More recently, a systematic review
dedicated to skill-related performance in soccer'” was pub-
lished. This study primarily described methodological con-
cerns regarding the use of scarce representativeness
analysis to assess the skill-related performance of players.
It also addressed the absence of information regarding the
definitions of technical variables and the context of data col-
lection, which significantly compromises the reproducibil-
ity of the studies. Regarding tactical behaviours, a review
published in the present year also disclosed some concerns
regarding the quality of the criteria used in most articles to
evaluate tactical tests.'®

One of the difficulties in guaranteeing the repeatability
and quality of technical skills tests and tactical behaviours
tests is that they are executed in real scenarios to improve
ecological validity. For example, physiological and phys-
ical tests can be executed in the laboratory and in controlled
scenarios and environments,' thus increasing their repeat-
ability (i.e. the agreement between the results of successive
measurements in similar scenarios)'” and reproducibility
(i.e. the degree of agreement between the results of experi-
ments conducted by different players at different locations
using different instruments).'® However, applying labora-
tory conditions to ensure repeatability and reproducibility
decreases a test’s ecological validity (i.e. how well a test
predicts behaviours in real game scenarios).'” Even in

physical and physiological field-based soccer tests (which
are conducted in the field of a game, thus having high eco-
logical validity), they can be executed in scenarios in which
repeatability and reproducibility can be ensured based on
the low representativeness of the game.

Ensuring the representativeness of the game while
increasing ecological validity may be important to
coaches, specifically if they intend to alter the training
process based on the outcomes and, ultimately, improve
players’ on-field performance.”® Thus, field-based tests
are needed to characterize each player’s status while consid-
ering the importance of ensuring trustworthy data and
outcomes.

This situation presents a challenge, as the reviews men-
tioned above utilized either technical skill tests'> or tactical
behaviours tests.'® Typically, technical skill tests are
assessed in two different ways: (i) using analytical drills
in which the number of elements is counted based on the
time of execution or efficacy of the actions (e.g. the
Loughborough Soccer Passing Test or the Loughborough
Soccer Shooting Test?") and (ii) using observational instru-
ments to classify and quantify technical actions executed
during matches (e.g. soccer-specific behaviours measure-
ment tools>?). Tactical tests usually depend on instruments
that classify and quantify behaviours primarily focused on
fundamental tactical principles that should be applied
while playing, as opposed to those established by experts
(e.g. system of tactical assessment in soccer; FUT—SAT23).

The benefits of employing these observation-based
instruments to test technical and tactical performance are
the ability to observe behaviours in match or simulated-
match scenarios. This benefit is evident from a recent
scoping review disclosing that small-sided games allow
coaches to differentiate players of different skill levels.*
However, one of the challenges associated with such instru-
ments is ensuring the reliability of the data extracted (i.e. the
consistency with which results are obtained).*

Moreover, when using these observational-based instru-
ments, inter-rater reliability (i.e. the degree to which differ-
ent raters give consistent scores for the same event),
intra-rater reliability (i.e. the degree of consistency for
each observer at different moments of observation), and
test-retest reliability (i.e. the consistency of a measure
from one time to another, depending on the construct of
the test) should be ensured.”° Thus, one of the critical
steps when presenting original tests is reporting their
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reliability, as doing so provides some consistency for sup-
porting the use of the test.?’

Typical reports of reliability consider systematic bias
and random error as measurements of error.?® Criterion val-
idity is another factor that can be used when a gold-standard
test or instrument is present to help determine the level of
agreement between the outcomes of a new test and a well-
established test Although many reviews related to technical
skills and tactical tests have been carried out,"*™'® no review
has exclusively focused on the reliability levels of the
abovementioned tests in soccer. However, because the eco-
logical validity of field-based tests could improve variabil-
ity, reliability should be ensured, as otherwise, the quality
of the data could be compromised.?~°

Meanwhile, analytical-based technical skills assess-
ments are controllable and, thus, relatively easy to imple-
ment.'* Therefore, lower bias is expected when applying
such tests. Considering that talent identification and long-
term development require the integration of technical
skills and tactical behaviours tests,31 this systematic
review aims to (a) summarize the criterion validity and reli-
ability of technical and tactical field-based tests applied in
soccer and (b) list valid and reliable technical and tactical
field-based tests relevant to players of different age groups.

Methods

This systematic review followed the Cochrane Collaboration
guidelines.32 The systematic review strategy was conducted
according to PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-analyses) guidelines.*> The
PICOS (Population, Intervention/exposure, Comparator,
Outcome, Study design) was defined as follows: (P) soccer
players from any age-group, sex or competitive level; (I)
exposed to a technical and/or tactical field-based tests; (C)
laboratorial methods and/or concurrent technical/tactical field-
based tests; (O) performance measures in the technical and/or
tactical field-based tests; (S) no restrictions were placed in
terms of study design. The protocol was published in
INPLASY (International Platform of Registered Systematic
Review and Meta-analysis Protocols) with the identification
number of INPLASY202130101 and DOI10.37766/
inplasy2021.3.0101.

Eligibility criteria
The inclusion and exclusion criteria can be found in
Table 1.

The screening of the title, abstract and reference list of
each study to locate potentially relevant studies was inde-
pendently performed by the two authors (FMC and JA).
Additionally, they reviewed the full version of the included
papers in detail to identify articles that met the selection cri-
teria. An additional search within the reference lists of the
included records was conducted to retrieve additional

relevant studies. A discussion was made in the cases of dis-
crepancies regarding the selection process with a third
author (RO). Possible errata for the included articles were
considered.

Information sources and search

Electronic databases (Cochrane Library, EBSCO, PubMed,
Scielo, Scopus, SPORTDiscus, Web of Science) were
searched for relevant publications on April 15, 2021.
Keywords and synonyms were entered as free text terms
in title and/or abstract: [(soccer OR football) AND
(“Validity” OR “Accuracy” OR “Reliability” OR
“Precision” OR “Variability” OR “Repeatability” OR
“Reproducibility” OR “Consistency”) AND (“techni*”
OR “tactic*” OR “skill*” OR “decision*” OR “psycho-
motor”). Additionally, the reference lists of the studies
retrieved were manually searched to identify potentially eli-
gible studies not captured by the electronic searches. In
Scielo, all code lines were searched for all fields, instead
of being limited to title or abstract.

Data extraction

A data extraction was prepared in Microsoft Excel sheet
(Microsoft Corporation, Readmon, WA, USA) in accord-
ance with the Cochrane Consumers and Communication
Review Group’s data extraction template.>* The Excel
sheet was used to assess inclusion requirements and subse-
quently tested for all selected studies. The process was inde-
pendently conducted by the two authors (JA and FMC).
Any disagreement regarding study eligibility was resolved
in a discussion. Full text articles excluded, with reasons,
were recorded. All the records were stored in the sheet.

Data items

The following information was extracted from the included
original articles: (i) criterion validity measure (e.g. typical
error, absolute mean error); and (ii) reliability measure
(e.g. intraclass correlation test, coefficient of variation). In
the case of reliability, we considered: (i) inter- or intra-raters
reliability (which represents the consistency of scores
among raters and for the same observer in different
moments of the same observation); (ii) test-retest reliability
(which represents the consistency of the outcome measured
in different period for the same population); (iii) internal
consistency (for the case of correlation between multiple
items in a test that are intended to measure the same
construct).

Additionally, the following data items were extracted: (i)
number of participants (n), age-group (youth, adults or
both), sex (men, women or both), training level (untrained,
trained); (ii) characteristics of the experimental approach to
the problem, procedures and settings of each study and the
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Table |. Elegibility criteria.

Inclusion Criteria

Exclusion Criteria

Population

Intervention/

Soccer players from any age group, competitive level or
sex

Exposed to technical and/or tactical field-based tests

Sports other than soccer (e.g. futsal, beach football,
basketball, handball), physical education students,
general population.

Physical tests (e.g. aerobic performance, anaerobic
performance); laboratory-based tests (e.g. room,
simulated games, watching videos). Tests were
performed indoor, not in soccer field.

No laboratorial tests and/or concurrent technical/

exposure covering the: (i) individual technical skills (e.g. pass,
dribble); (ii) tactical behaviour; (iii) tactical knowledge;
(iv) decision-making in the field.
Comparator A laboratorial test and/or a concurrent field-based test
Outcome Measures of criterion validity (e.g. typical error; mean

absolute error) and/or reliability (e.g. intraclass

correlation test; coefficient of variation).

Study design

tactical field-based tests (e.g., match analysis,
laboratory decision-making analysis, SSGs or other
drills if GPS or similar devices are merely used to
quantify distances

No statistics related to criterion validity and reliability.
Tactical-technical tests performed under
non-comparable conditions (e.g. fatigued vs
non-fatigued, pre- post some intervention, etc.). Just
one tactical and/or technical test, without reliability
calculation and/or without comparison with another
tactical/technical test Just | tactical and/or technical
test, without reliability assessments, compared with
physical tests. Relevant tests are not compared among
them; they are only used to compare different age
groups, or different playing levels.

No restrictions with regard to study design. In case of —

more than one time-point, both (pre and post) will be

considered.
Other
Portuguese, Spanish, Italian and French.

Only original and full-text studies written in English,

Written in languages other than English, Portuguese,
Spanish, Italian and French. Other article types than
original (e.g. reviews, letters to editors, trial
registrations, proposals for protocols, editorials, book
chapters and conference abstracts).

details of the tests and implementation. Additionally, infor-
mation about ecological validity, if available, will be
described. The instruments were divided into tactical and
technical ones. Instruments focused on tactical assessment
were defined as those in which the measure was taken in
game-based scenario as tactics can be understood as the
result of ongoing interactions between the two opposing
teams.>> We have only included those situations occurring
in real-match or simulated match scenarios. Thus, situations
developed in the laboratory (e.g. virtual reality, screen-
based decisions, eye-tracker in the laboratory) were
excluded since the focus was on field- based tests. On the
other hand, instruments in which the assessment was
based on movements outside the game context were classi-
fied as technical instruments.

Methodological assessment

The methodological assessment was conducted using the
Downs and Black checklist®® with a modified version.”’
The instrument contains 27 items evaluating 5 dimensions:

(1) reporting; (2) external validity; (3) bias (intervention
and outcome measurement); (4) confounding (cohort selec-
tion bias); and (5) power. Each question is scored as O (poor
quality) or 1 (good quality), with exception of question 5
(“clear description of principal confounders”) that is
scored from 0 (not satisfying) to 2 (fully satisfying).*’
Therefore, a maximum of 28 points can be scored for
each article. The quality of the article was classified based
on the following thresholds>®: (1) poor (< 14 points); (ii)
fair (14-18 points); (iii)) good (19-23 points); and (iv)
excellent (24-28 points). Three of the authors (JA, RA
and HS) assessed the articles.

Results

Study identification and selection

The searching of databases identified a total of 5008 titles
(Cochrane Library: 142; EBSCO: 670; PubMed: 467;
Scielo: 1; Scopus: 1371; SPORTDiscus: 793; Web of
Science: 1564). These studies were then exported to
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reference manager software (EndNote™ 20.0.1, Clarivate
Analytics, Philadelphia, PA, USA). Duplicates (2245 refer-
ences) were subsequently removed either automatically or
manually. The remaining 2763 articles were screened for
their relevance based on titles and abstracts, resulting in
the removal of a further 2730 studies. Following the screen-
ing procedure, 33 articles were selected for in depth reading
and analysis. After reading full texts, a further 14 studies
were excluded due to not meeting one or more of the eligi-
bility criteria. In specific, the following studies were
excluded based on the fact of being interventions with no
particular focus in testing field-based tests and/or criterion
validity and/or reliability of the tests.>*** The following
studies were excluded based on the fact of not being
tested in specific field-based scenario, thus being conducted
in laboratorial and/or controlled indoor scenarios.**° One
study was excluded based on the fact of not presenting clear
information about the population, which was not possible to
classify as soccer players.’' One paper did not presented the
measures related with criterion validity and/or reliability.”?
Therefore, 19 studies were considered eligible for inclu-
sion.?""#2°2%% Analysis of the reference lists of the 19
included studies revealed five potentially relevant titles
that had not emerged during the initial searches. Of these,
two were deemed eligible for inclusion®®° (Figure 1).

Characteristics of the included studies

The characteristics of the studies included in the systematic
review can be found in Tables 2 and 3 for tactical and tech-
nical tests, respectively. From the total number of 21
studies, seven studies analysed tactical ®"***®® and 14
analyse technical tests>!+23-33-60:62.63.69

Methodological quality

The overall methodological quality of the studies can be
found in Table 4. The 21 included studies were classified
as fair (14-18 points). Almost all studies failed in to
score in the following items: 8; 14; 15; 23; 24; 25; 27.
Those items are associated with the interventions, thus
explaining the possibility of scoring.

Results of individual studies

The results concerning the reliability of tactical tests are
summarized in Table 5. One study analysed both the valid-
ity and reliability of the tests,”> while six studies only ana-
lysed reliability.®"®*°779 One study analysed professional
athletes,°® while the other six studies analysed young ath-
letes. 230164636770 nformation concerning the validity
and reliability of the studies was extracted according to
the conclusions of the studies analysed.

The most commonly reported instrument was the system
of tactical assessment in soccer (FUT-SAT). This

instrument was introduced by Israel Teoldo in 2011% to
classify the behaviours of players based on fundamental
tactical principles. The FUT-SAT is an observational-based
instrument that classifies behaviours based on their execu-
tion and the efficacy of their execution. Five offensive
and five defensive principles are observed in two-game
phases. The observations are made in 3 versus 3 scenarios.

One study®’ also assessed game-related skills in a 5
versus 5 scenario in which the quality of individual offen-
sive and defensive skills, as well as the quality of coopera-
tive offensive and defensive skills with teammates, were
assessed using an observational instrument. These items
are classified by observers based on specific criteria; these
can be observed in the original article.®’

Finally, the game-test®® was employed, in which open
opportunities are evaluated using specific criteria defined
to classify tactical thinking as convergent or divergent.
This classification is rated by experts based on the
players’ solutions.®®

The results concerning the validity and reliability of tech-
nical tests can be found in Table 6. One study analysed profes-
sional and non-professional adults athletes,21 while the study
of Mirkov et al. also analysed professional athletes.”” The
remaining nine studies analysed young participants.>*>%636%
In one of these studies, young recreational participants were
also analysed.” Another one of these studies also analysed
non-professional adults.>* Another two studies analysed tech-
nical tests but were not included in Table 5 because validity
and reliability were not tested.**”® The validity and reliability
of the studies were determined according to the conclusions
offered in the analysed studies.

Three studies utilized concurrent technical tests in young
participants®>>"-? (Table 7). The concurrent tests were
based on the interaction between technical skills and phys-
ical quality, making it impossible to split both. For example,
in one study,®” the change-of-direction abilities determined
by different tests (zig-zag, ajax test, Illinois) were combined
with progression with the ball. In another study,> repeated
sprint ability was combined with dribbling. Finally, another
study®’ employed a change-of-direction test with the ball
and a specific reactive test with the ball.

Discussion

The technical and tactical assessments of soccer players are
important to improving talent identification and long-term
development in youth soccer players, as well as managing
soccer training according to teams’ technical and tactical
needs.”! Therefore, tests that measure the technical and tac-
tical capabilities of soccer players have been gaining inter-
est among researchers and practitioners. However, the tests
used to assess youth and adult soccer players’ technical
skills and tactical behaviours must be valid and reliable.?’
Most of the 21 studies included in this systematic review
were primarily concerned with testing the reliability of
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Figure |. PRISMA flow diagram.

technical and tactical tests and instruments. Table 8 sum-
marizes the main evidence provided by these studies and
provides an overview of the findings of this systematic
review.

Tactical tests

Tactical tests included in the current systematic review relied
on observational analyses, namely FUT-SATZ¢!6465.68.70
and the game-related skills and game-test.**%” Because obser-
vational analyses depend on intra- and inter-observer reliabil-
ity, most of these studies reported the inter-rater reliability of
observers; however, they did not properly evaluate the reliabil-
ity of the test (i.e. test-retest reliability).

The FUT-SAT’s validity was confirmed, and this test con-
sistently reported adequate levels of inter-rater reliabil-
ity 230164656870 yalyes of inter-observer reliability varied
from 0.76 and 0.99,23’66’67 indicating that different observers
consistently provide similar results regardless of the period

of analysis. Despite the confidence of evidence regarding
the inter-rater reliability, research should focus on confirming
internal consistency since the test contains different items.
Moreover, inter-method reliability should be researched
further, mainly considering that the methods may vary in prac-
tical scenarios. Although research on different instruments has
included youth populations®%>%%7° and adult professional
soccer players,®® more attention should be given to different
experimental conditions to test how consistent scores are
when there is variation in the scenarios observed.

Two studies®®®” used observational instruments instead
of FUT-SAT to classify players from a tactical point of
view. One study used a game-based assessment while
applying a 5 versus 5 scenario in which the observers clas-
sified the quality of individual offensive and defensive
skills and the quality of cooperation with their teammates
in attacking and defensive moments.®” This instrument
follows an observational approach to classify behaviours,
such as scoring goals, creating goal-scoring opportunities,
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Table 4. Methodological assessment using downs and black checklist.
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conquering free space, or counteracting the opponent’s
goal-scoring opportunities. Verbal and non-verbal commu-
nication are also assessed.®” Although the item descriptions
are not presented in the document, the reliability levels are
acceptable when considering the correlation coefficient.®’
However, the coefficient of variation is above 35% for all
the items. Naturally, this raises questions about repeatabil-
ity, particularly because the descriptors of the items are
not presented in the article,67 making it harder to use in
practice.

All studies reporting tactical assessments were based on
observational analyses. However, tactical behaviours could
be assessed by measuring the validity and reliability of tactical
measures obtained by tracking devices. Indeed, previous
studies have shown that the data provided by GPS devices
seem to be reliable.”*”> Also, different studies have proposed
analysing training game-based activities (usually similar to
those adopted in the testing procedures) using positional
metrics.”*”> Therefore, analysing the validity and reliability
of such tactical measures in standardized testing contexts
could reduce bias by eliminating the need for experts to
judge players’ behaviours. Also, this kind of analysis would
increase the facility to gather data, as these systems provide
positional data automatically and, thus, do not require time-
consuming observational procedures.

Technical tests

Common methods used to report the validity of technical
tests are (i) the ability to discriminate the skill levels of

players of different ages®>>* and competitive levels'* and

(ii) factor®® and pragmatic analyses using a statistical
approach.”® However, none one the examined studies veri-
fied the relationships between technical tests” outcomes and
in-game technical performance (i.e. criterion validity),
highlighting the need for further research on this topic.

This analysis can provide important information about
the specificity of the technical tests performed outside of
game contexts. For example, a previous cohort study
showed that the Loughborough Soccer Passing Test has
insufficient criterion validity in elite youth soccer con-
texts.>° Therefore, valid instruments that are reproducible
in game contexts might be necessary to obtain a more rep-
resentative and specific assessment of technical actions in
soccer. One positive example is the Movement
Awareness and Technical Skills (MATS) instrument.”®
This protocol includes offensive and defensive game-based
performance indicators (e.g. first touch control/pass/shot;
passing; shooting; running with the ball; evading oppo-
nents; tackling; intercepting the ball; forward/backward/
sideways/stationary), and its face/content validity and reli-
ability have been established.”®

Concerning the reliability analysis, the time taken to com-
plete the Loughborough Soccer Passing and Shooting Tests
was the most repeatable metric, both in professional players
and non-professional players.”' In contrast, the reliability of
the Loughborough Soccer Passing Test in the U13 recreational
group was not acceptable,”® suggesting that this test is more
repeatable in older competitive players than younger recre-
ational players. In general, the main findings of the other
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Table 8. Summary of evidence regarding reliability levels of the tests.

Studies confirming validity =~ Studies confirming reliability =~ Young  Adults
Tactical
FUT-SAT 23 23,61,64,65,68,70 Yes Yes
Game-related skills 67 Yes -
Game-test (divergent and convergent) 66 - Yes
Technical
S-SBMT 2 Yes -
LSPT 2! 21,59 - Yes
LSST
Dribbling agility test 53 53 Yes -
Passing accuracy test 4 4 Yes No
Slalom run with a ball 36 36 Yes -
Zig-zag run with a ball 36 36 Yes -
20-m sprint with a ball 36 36 Yes -
Slalom running with the ball between the markers 58 Yes -
Sidesteps 58 Yes -
Agility in the air 58 Yes -
Ball handover 8 Yes -
Rolling dribbling 8 Yes -
Zigzag dribbling 58 Yes -
Dribbling 58 Yes -
Shooting with the dominant leg 58 Yes -
Throwing-In €0 Yes -
Standing kick €0 Yes -
10-m sprint 60 Yes -
20-m sprint €0 Yes -
Running 10X 5 m €0 Yes -
Zigzag €0 Yes -
Zigzag with the ball €0 Yes -
Skill index 60 Yes -
FS_CODS 69 Yes -
FS_RAG 69 Yes -
University of Queensland Football Skill Assessment 63 Yes -
zig-zag running with a ball 62 62 - Yes
Ajax test 5 X 10 metres with a ball 62 62 - Yes
lllinois test with a ball 2 2 - Yes
Repeated dribbling ability 55 Yes -
Football-specific reactive agility 7 Yes -
Football-specific change-of-direction test 37 Yes -

-: not tested; S-SBMT: soccer-specific behaviour measurement tool; FS_CODS: football specific change of direction speed; FS_RAG: football reactive
agility; FUT-SAT: System of Tactical Assessment in Soccer; LSPT: Loughborough Soccer Passing Test; LSST: Loughborough Soccer Shooting Test.

included protocols indicated good reliability (ICC > 0.70)
regarding the outcomes of the technical tests,>>>46-58:6063.69

In contrast to tactical tests, evaluations of the reproducibil-
ity of technical tests outside game contexts do not require
judges’ analyses.”” However, the researchers and coaches
should ensure that the equipment (e.g. hand-held stopwatches;
video-cameras) used to measure test performance (e.g. time
taken in the LSPT; shot speed in the LSST) is reﬁable,21’77
as this is essential to reducing bias. In addition, biological
aspects (e.g. motivation, fatigue, nutritional intake, sleep
quality) should be considered and controlled to avoid noise
in the measurements of technical tests’ outcomes.*

A limitation shared by several of the included studies
that used technical tests is the absence of a measure of
within-subject standard deviation (i.e. standard error of
measurement — SEM). Only two studies reported these
values.”">* From a practical point of view, the SEM
reported for each test could help monitor individual
changes. The threshold of 1.5 to 2.0 times the SEM
appears to be realistic for indicating likely changes in per-
formance outcomes.?’ For example, the SEM of the time
taken to complete the Loughborough Soccer Passing Test
in professional players was + 1.4 s;*! therefore, an observed
change of at least two to three seconds in the time
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professional players take during the test would indicate that
a real change occurred. Further studies could provide the
SEM values for other technical tests reported in the
current systematic review.

Despite the abovementioned limitations, the present sys-
tematic review has some useful practical applications. For
instance, the overall technical skill tests selected in this sys-
tematic review were considered valid and reliable for asses-
sing a wide range of individual technical actions, both in
youth and adult soccer players. This matter represents a
step forward for practitioners who work in youth and
adult soccer contexts, as it allows them to conduct soccer
technical tests with confidence that they measure what
they are intended to measure. They can also be sure that
they are obtaining consistent and stable data on players’
technical skills. Although accurate and repeatable tactical
tests are lacking (thus limiting their practical use in soccer
contexts), the FUT-SAT instrument was revealed as a
valid and reliable instrument for assessing soccer players’
tactical behaviours. However, more studies using the
FUT-SAT need to be conducted on young and adult popu-
lations; so far, only one study has tested its validity and reli-
ability in youth soccer players.

Study limitations

Our systematic review has some limitations. For instance,
we focused only on the validity and reliability of tactical
and technical soccer tests, which might have influenced
the capacity of this work to provide information about
typical values obtained by the included tests. Moreover,
we have included only articles written in English,
Portuguese, Spanish, Italian, and French, thus excluding
potentially valuable reports published in other languages.
Additionally, only original articles were included,
meaning that tests reported in theses, conferences, or
reports were excluded. In most cases, the tests used in the
included articles were not tested for content validity, criter-
ion validity, or parallel forms (reliability). Moreover, few
studies tested different instruments for the same population,
mainly to identify the sensitivity of the tests to discriminate
players based on their skill level, competitive level, or age
group. Additionally, no study included elite professional
players, which makes it hard to identify how these tests
will be handled in scenarios involving these players.
Thus, future research should find ways to make tactical
and technical tests easier to apply while evaluating their
capacity to discriminate performance, both in youth
players and professionals.

Conclusions

This systematic review assessed the criterion validity and
reliability levels of various technical and tactical field-based
tests applied in soccer. Most of the tests presented in the

current systematic review were assessed for their reliability
in youth players. However, the main evidence indicates that
all tests performed by youth and adult players were reliable.
Reliability was the psychometric property most often ana-
lysed across the included studies. Meanwhile, more
studies confirming the content validity and criterion validity
of these tests are required.
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