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Technical-tactical skill assessments
in small-sided soccer games:
A scoping review

Fabian C Klingner' (), Barbara CH Huijgen'?,
Ruud JR Den Hartigh? and Matthias Kempe'

Abstract

Skill assessments are essential to elite soccer coaches and clubs, to provide an evidence-based approach to player evalu-
ation. Valid methods thereby support talent identification and development procedures (e.g. scouting and training strat-
egies). However, it remains a complex challenge. Small-sided games have emerged as a promising tool, due to high
ecological validity. Until now, no review has focused on their discriminative power. Therefore, we aimed to investigate
whether technical—tactical skill assessments of small-sided games can discriminate between individual players and between
teams of different skill levels (i.e. higher vs. lower playing levels and older vs. younger players) in soccer. A scoping review
of PubMed, Web of Science, and MEDLINE databases was performed according to the Preferred Reporting Items for
Systematic reviews and Meta-Analyses extension for Scoping Reviews guidelines. A total of 23 studies were included,
all but one of which showed at least good methodological quality (i.e. >50% score in quality assessment). For technical
skills, small-sided games indicate discriminative power for passing skills, but only when comparing players of different play-
ing levels, as supported by two of the included studies. Tactical categories, such as movement variability and decision-mak-
ing, were more pronounced in higher level and more experienced players. However, the most conclusive finding among
individual skill assessments was that the technicaltactical overall performance (a total score comprised of different sub-
categories) of individual players showed a positive relation to skill level in three studies. Team performance assessments in
small-sided games showed that older and higher level teams mainly distinguish themselves from less-skilled peers by using
the available space more efficiently. With the influence of different assessment instruments and several small-sided games
modifications in mind, it may be concluded that technical—tactical skills in small-sided games can discriminate between
players and teams of different skill levels. An interesting future avenue is to examine a more consistent approach to
skill assessments in small-sided games, which can warrant their use for scouting and talent identification purposes.

Keywords
Association football, talent identification and development, team performance

for future elite performance further adds to the challenge of
successfully identifying the best talents.>'® Nevertheless, a

Introduction

Assessing skills is fundamental for the identification of the
most promising soccer players. These athletes cannot only

generate millions in revenue for the clubs that they
represent,’ but also contribute to their team’s overall
success. This makes player evaluation an important task for
soccer clubs and associations.>> Thus, conducting assess-
ments successfully can help to improve talent identification
and development processes, as well as strategies for train-
ing.* Yet, with the variety of influences on performance in
soccer (i.e. physiological, psychological, cognitive, tech-
nical, and tactical abilities), skill evaluations still are
complex avenues.”” Additionally, a lack of early indicators
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major aim of researchers and practitioners in soccer is to find
and apply evaluation methods, that allow for reliable and
valid assessments of players’ skills and potential.’

Isolated skill tests, which aim to assess a single skill (e.g.
Shuttle run test) have often been utilized by researchers
and practitioners in the past.'"'> However, due to their
detachment (i.e. isolation) from the natural dynamics of a
soccer game, they might reveal suboptimal predictions of
in-game performance.'® Hence, researchers have pointed to
the importance of representative designs, where the context
in which skills are assessed closely resembles that of the
actual performance environment.'*'® More specifically,
such designs keep the essential constraints (i.e. personal,
task, and environmental) intact. 16 Accordingly, in soccer, rep-
resentativeness can be achieved by including key perform-
ance components of a full-sized match, such as the rules of
the game and the dynamic interactions with teammates and
opponents. Therefore, 11-v-11 game observations may be
considered an ideal assessment context, which in practice is
often used for match analyses.17 Both, traditional (i.e.
observation-based data annotations) and modern (i.e. position
data analyses) technologies can be used to gather objective
and relevant information about players’ in-game perform-
ance.'® The information also allows an insight into differ-
ences between more and less successful teams (e.g.
Memmert et al.'® and Filetti et a1.19). Yet, 11-a-side games
are hard to control, may not always be feasible, and pose dif-
ficulties when trying to assess the performance of all players.
Additionally, it is challenging to obtain enough data from
individual players due to limited ball touches in a full-sized
match.

A small-sided game (SSG) is a setting that provides more
representativeness than isolated skill tests and is often a more
feasible assessment context than a full-sized match. SSGs
have gained popularity in recent years, as they allow the
mimicking of game-like situations.”>*' They do so by
keeping the most essential elements of the sports and repro-
ducing them on a smaller scale, for example in a 3v3 or 7v7
set-up.'>*? Although SSGs are faster paced than full-sized
matches, research suggests that especially when a match-
derived relative pitch area per player is considered, they
are in fact representative of 11-vs-11 games.'>?>%*
Additionally, by reducing the number of players, SSGs
also afford individual players to have more involvement in
the game. Hence, extensive research has indicated their use
for improvements of technical, tactical, and physical skills
(for an umbrella review on SSGs see Clemente et al.”!).
Furthermore, it has also been argued that SSGs can be a
promising assessment instrument for player evaluations in
soccer.>?? However, for SSGs to be considered a valid
assessment context they should also have enough power to
discriminate between players of different skill levels. That
is, players with higher playing levels, and who are older
(thereby participating in stronger competitions), should dem-
onstrate relatively better SSG performance.

While this can be investigated for various performance
characteristics, research shows that players at an elite
level separate themselves from less-skilled players, espe-
cially through their technical—tactical abilities.”> %’
Accordingly, findings from recent studies suggest, just
like in full-sized matches, that superior players show
better technical-tactical skills in SSGs. For instance,
when investigating the performance of 11- to 15-year-old
players in a 4v4 SSG, Bennett et al.>® showed that better
players perform with higher proficiency in the categories
of passing and ball control (i.e. touch). In contrast, asses-
sing technical-tactical performance in an unbalanced 3v2
SSG, another study found that not the individual categories,
such as passing and receiving skills, but rather the total per-
formance (comprised of the subcategories) was able to dis-
criminate between differently rated players.””

Apart from the discrimination of individual players,
another question is whether SSGs can distinguish between
differently skilled teams. Although more complex, the inclu-
sion of assessments on a collective (i.e. team) level in addition
to individual (i.e. player) level is needed, as crucial perform-
ance characteristics in soccer rely on the interaction patterns
between the players and should not simply be viewed as
the sum of individual players’ performances.>® The import-
ance of team-level assessments is also suggested by research
focusing on attacking patterns. For instance, Olthof et al.*
found that older teams use more width of the field and there-
fore display a lower length-per-width-ratio (LPWratio) com-
pared to their younger counterparts, indicating a more
efficient use of space in a 4v4 game. Furthermore, Almeida
et al.>! showed that across other SSG formats (i.e. 3v3 and
6v6) more experienced players produce longer possessions,
with greater ball circulation, during offensive sequences.

With studies using different SSG modifications, assess-
ment instruments, and study designs, it seems difficult to
determine a common ground among the research outcomes.
Yet, the results could have meaningful implications for skill
evaluations in research and practice. Therefore, in this
scoping review, we aimed to investigate whether tech-
nical-tactical assessments of SSGs can discriminate
between individual soccer players, and between teams of
different age groups and playing levels. Hereby, we
intend to investigate whether SSGs are a useful tool for
skill and talent assessment, as well as highlight issues in
current research that may guide future efforts.

Methods
Study design & search strategy

This scoping review was conducted following the guidelines
of the Preferred Reporting Items for Systematic Reviews and
Meta Analyses extension for Scoping Reviews
(PRISMA-ScR) statement.* The protocol of this research
project did not require Institutional Review Board approval.
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The following key databases were searched in May
2020: PubMed (n=346), Web of Science (n=777), and
MEDLINE (n=392), focusing on SSGs in team sports.
The search strategy implemented in this scoping review
combined the following keywords:

[“small-sided-games” OR “‘small sided games” OR “small-
sided” OR “small sided” OR “conditioned games”] AND
[tactical OR tactical performance OR technical OR tech-
nical performance OR talent OR match OR match perform-
ance OR scouting OR skill OR skill level OR ability OR
ability level OR discriminat* OR game performance]

In addition to the search of key databases, a secondary
literature scan was performed after completing the screen-
ing process for all studies that were identified through data-
bases. The citation screening focused on all studies, which
were already included in the review as well as all known
systematic reviews published before June 2020.

The inclusion criteria for these articles were: (a) written
in English; (b) subjects were competitive players with
experience in organized/systematic training; (c) focus of
studies on SSGs in soccer; and (d) SSGs used to assess at
least on technical—tactical variable on individual or team
level. Studies were excluded if they (a) were not available
in English; (b) focused solely on physiological perform-
ance; (c¢) did not include systematically trained players;
(d) had no group comparison; (e) were intervention
studies; (f) only assessed skills on full-sized field; and (g)
assessed tactical skills based on self-reports by the players.

Data extraction

Study selection and the extraction of relevant data were
completed in four phases. First, database searches were
exported to the Covidence online software to automatically
remove all duplicates. The following step included a screen-
ing of all titles and abstracts using the inclusion criteria as a
guideline. During the full-text assessment, all relevant data
was extracted into a data-charting form, which was devel-
oped and discussed by two of the authors. The information
on the remaining studies was then used to determine the
final in- or exclusion of an article. All included studies
were divided into individual and collective skill assess-
ments. Relevant data such as the characteristics of the par-
ticipants (e.g. age and playing level), used assessment
instruments and SSG formats; and the various outcome
measures, including their definition, were grouped and
abstracted (see Tables 1 and 2, as well as Tables S3 and
S4 in the supplementary file).

Quality check

All included studies were assessed for their overall meth-
odological quality by three authors independently, based

on the “Guidelines for critical — review form -
Quantitative Studies”.>* In case of disagreements (which
occurred in 11 of 322 total assessments), an independent
rater assessed and discussed the studies with all authors
until an agreement was reached. The guidelines include
16 items that aim to assess various components of a scien-
tific research article in an objective manner. Besides items 9
and 12 which have a specific focus on intervention studies,
all items of the chosen quality check were found to be rele-
vant for this review (see Table S5 in supplementary file). As
done in similar reviews,5 354 4 total score (%) was calculated
based on the relevant number of items, which allows for a
more objective comparison of studies with different
designs. Total scores <50% were considered to be of low
methodological quality. Studies with a total score of 51%
to 75% reached good methodological quality, and the rating
of excellent quality was achieved with a total score of
above 75% (based on categorization in Faber et al’ 3).

Results

Study selection

A total of 1515 titles and abstracts were reviewed. After
removal of duplicates, as well as abstract and title screening
a total of 41 studies remained for the full-text review. Three
additional studies were included from the secondary search.
After applying the described in- and exclusion criteria, 23
studies remained for the data analysis. No further papers
were excluded during the analysis process (see Figure 1).

Quality check

The methodological quality among all but one of the 23
studies reached a rating of >50%. Eight studies were
found to be of good methodological quality (between
51% and 75%), while 14 reached an excellent quality
rating (>75%). Although all studies were consistent
across most categories, some differences were found in
reporting the validity of outcome measures (item 8), and
the relevance for clinical practice (item 15). Some studies
also lacked an acknowledgement of limitations (item 16).
Almost none of the studies justified their sample size or
reported whether any participants dropped out of the
study (see Table S5 in supplementary file for details of
assessment).

General study characteristics

Across the included 23 articles, a total of 1192 soccer
players participated, of which only 19 were female. A
total of 13 studies included players of the age range from
Ul15 to U19, while seven studies were conducted with
players from UlO to Ul4 and three with adult players
(see Tables 1 and 2 for detailed overview of studies).
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[ Identification of studies via databases ]

I Identification of studies via other methods ]

)

Records identified through database
searching (n=1515): Records removed before
screening (n=724):
PubMed (n=346)
Web of Science (n=777)
MEDLINE (n=392)

Duplicate records removed (n=724)

Identification

[

)

B Records screened (n=791) ——>  Records excluded (n=750)
5 Reports sought for retrieval (n=41) b Reports not sought for retrieval (n=0)

{

B Reports assessed for eligibility (n=41)

Screening

b Reports excluded (n=21)

Reasons
No comparison of differently skilled players (n=7)
Research summary on non-related topics (n=4)

Not on soccer (n=4)

Subject were not systematically trained players (n=2)
Intervention study (training program) (n=1)

Only full-sized pitch (n=1)

Focus on physiological performance (n=1)

Skill assessment based on self-report (n=1)

Records identified through citation
searching (n=3)

E Reports sought for retrieval (n=3) —_—

{

B3 Reports assessed for eligibility (n=3)

Reports not sought for retrieval (n=0)

b Reports excluded (n=0)

5 Studies included in review (n=23) <

[incaeed] |

Figure |. Process of study selection.

The top players in three papers played at an international/
professional level, whereas in 12 studies they competed at
a national level of their respective age range. Regional
players were the highest-level players in four articles,
while in four further studies the level of play was not
specified but it was made clear that players came from a sys-
tematically trained background. Figure 2 shows an over-
view of the used instruments across all included studies.

Regarding the specific modes of SSGs (see Table S3 in
supplementary file), a 3vs3 with or without goalkeepers was
found to be the most common SSG mode across the studies
(n=10). Almost equally as many studies included 4 versus
4 SSGs with or without goalkeepers (n =8). In general, the
mode of SSGs varied considerably. Other common modifi-
cations were 5vs5 and 6vs6 with goalkeepers, as well as
conditioned SSGs, such as majority and outnumbered situa-
tions (e.g. 4vs3 or 5vs3).

Findings — individual skill assessments

A total of eight studies (i.e. 8/23 =34.8%) focused on the
assessment of individual players (see Table 1 for overview
of studies). In those studies, a combined total of 249 players
(female players: n=19) participated in 12 different SSG
modifications. To assess individual skills, six studies
made use of individual notational analysis that were quan-
tified from video recordings. One study had two experts
assess players on a technical scoring chart during the
game,” whereas another study analyzed the positional

data of individual players.*” All eight studies used unique
definitions as well as combinations of assessment categor-
ies, indicating a large variability in the used instruments
(see Figure 2).

When looking at technical skill assessments in SSGs,
higher level players appear to distinguish themselves from
lower level players by their passing skills. Bennett
et al.,”® for example, found a significant effect for playing
level for attempted (n*=.09) as well as for completed (n*
=.17) passes, when comparing Ul4 players. Similar
results were found for professionals compared to ama-
teurs.>* However, in articles with more homogeneous per-
formance groups, passing does not seem to discriminate
between players anymore. One study did not find differ-
ences in passing between differently rated players of the
same team,29 while another study found no differences
for passing executions in UlS5 players with different
levels of maturity.>® Other technical categories, such as
shots on goal, dribbling or duels found no significant differ-
ences between differently skilled players across most of the
studies (see Table S1 in supplementary file).

Focusing on tactical variables, Silva et al.’” found that in
small and intermediated sized SSG configurations national-
level players showed significantly higher Shannon entropy
values, which indicate highly variable and unpredictable
positioning when compared to regional players (see supple-
mentary file Table S4 for more information on complex tac-
tical variables). Individual movement variability is
interpreted as a sign of superior tactical ability and
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Figure 2. Instruments for technical-tactical skill assessments in small-sided games across included studies.

perceptiveness when needing to adapt to the constraints of
SSGs, where the available space is restricted.’’

Studies looking at combined technical—tactical variables
also found significant differences between differently
skilled players. Serra-Olivares et al.>® showed that players
with more experience (i.e. second year compared to first
year U10 players) perform significantly better in making
passing decisions and taking up an unmarked position.
First-year players also demonstrated significantly higher
values in “spectator player” behavior (i.e. player shows
no active participation). Similarly, the results of Torrents
et al.*® suggest that in unbalanced SSGs professional
players anticipate the need to optimize collective decision-
making skills better than the amateur players. Most interest-
ingly, and despite using different assessment subcategories,
three studies consistently found significant relations
between the player’s skill level and their total performance
score in SSGs.?*%* For example, Van Maarseveen et al.>
found that the higher rated players within one team

performed significantly better in all three defined roles of
their notational analysis (i.e. attacking with ball, attacking
without ball, and being a defender). However, except for
defensive pressure, none of the individual categories that
were used as performance measures for the total perform-
ance score (e.g. shooting, passing, and positioning) were
able to differentiate between the differently rated players
in this study. Another article, which was based their total
score on points for match results and goals scored, also
showed a significant relationship with the respective
players’ technical—tactical skill assessments.>”

Findings — collective skill assessments

A total of 15 studies (i.e. 15/23 =65.2%) focused on col-
lective skill assessments involving 943 participants (all
male players) in 14 different SSG formats (see Table 2
for overview of studies). A total of eight studies analyzed
collective performance based on team dispersion that was
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derived from player position data, either based on Global
Positioning System (GPS) or video recordings. Five
studies used the System of Tactical Assessment in Soccer
(FUT-SAT) instrument to assess the collective technical—
tactical performance of teams. Two further studies recorded
SSG performance through notational analysis (see
Figure 2).

The most coherent finding across the included studies is
that SSGs can discriminate differently skilled teams based
on team dispersion. More specifically, several studies
suggest that older’®*** and higher level®' players
show higher width or lateral stretch index in their offensive
sequences. Accordingly, studies also reported significantly
lower LPWratios, which indicates a collective use of width
over length during attacks, for older,zo"‘o’45 as well as for
superior players.* Interestingly, Silva et al.’' reported no
differences between national level and regional level U17
players in small (37 mX24 m) and intermediate (47 m X
31 m) SSG configurations, and even a lower LPWratio
for the lesser skilled players on a large pitch. In contrast
to LPWratio, other categories of team dispersion, such as
the effective area of team play (i.e. based on convex hull)
were not consistently able to discriminate for playing
level or age (see Table S2 in supplementary file).

Across the five studies using the FUT-SAT assessment
instruments, only few of the 10 categories showed the
ability to discriminate between players of different age or
skill level. Penetration (i.e. movement of player with the
ball toward the goal line) and offensive coverage (i.e. offen-
sive support to the player with the ball) are two variables
that show promising results, with more successful teams
showing higher values for quantity and quality of this
action.** Additionally, older players also score higher in
this category.*’*> On the defensive side, the variables of
concentration (i.e. off-ball defenders occupying vital
spaces and protecting scoring area) and defensive unity
(i.e. off-ball defenders reducing opponent’s effective play
space) discriminate in some instances for age groups, as
well as for skill level.*'***® Interestingly, a total score of
all defensive categories was partially able to distinguish
between differently skilled players based on their perform-
ance in SSGs.*!"**

Discussion

The present review aimed to investigate whether technical—
tactical skills assessments in SSGs can discriminate
between individual soccer players, and between teams of
different skill levels (i.e. different age groups and playing
levels). Across all included 23 studies a few technical-tac-
tical categories indicate discriminative power. For studies
focusing on individual skill assessments (i.e. 8 out of 23
included studies =34.8%) passing skill was a discriminat-
ing factor, but only when players of different playing
levels were compared. Movement variability and decision-

making were other categories distinguishing differently
skilled players. Additionally, technical—tactical overall per-
formance (i.e. a total score that was calculated with subcat-
egories) appears to show sensitivity to skill level. Collective
skill assessments, which were conducted by 15 studies (i.e.
15 out of 23 included studies = 65.2%), indicate that more
skilled players use available space more efficiently.
However, the large variety of different assessment instru-
ments warrants caution when attempting to generalize
these results (see Figure 2). A detailed discussion of the
results will be conducted separately for individual and col-
lective skill assessments.

Individual skill assessments

Overall, the included studies suggest that SSGs cannot con-
sistently distinguish differently skilled individual players
based on single skill categories. Among the assessed tech-
nical skills, passing performance might still be the most
promising  variable, showing discriminative power
between soccer players of different playing levels.”®*
Dellal et al.** suggest that specifically the passing percent-
age could be a good indicator of technical skills in soccer
players. These results are in line with observations of full-
sized matches where players in the top European leagues
can be distinguished by their passing skills and pass-related
variables.>>° Considering the constraints of SSGs, where
spaces are restricted, it would be logical that passing per-
formance could differentiate between skill levels.
However, the presented results cannot prove it to be a reli-
able discriminator, especially when playing levels are less
differentiated.?’ Furthermore, it needs to be stated that the
included studies might have used suboptimal operationali-
zations of this outcome measure (e.g. attempted passes or
passing percentage). Only one out of the five studies that
investigated individual passing performance, considered
the nature of it (i.e. to a player in a promising position vs.
a simple forward, sidewards, or backwards pass) in their
assessments.”’ Recent research suggests that the quality
of a pass, for example whether it sets up a chance®” or dis-
rupts the defense,5 8 needs to be considered when evaluating
passing performance.

The inconsistency in results might also be related to vari-
ables being sensitive to the selected formats. In the com-
parison by Dellal et al.** of international and amateur
senior players, the most significant differences in the cat-
egory of passing efficiency were found in 2vs2 and 3vs3,
but not in a 4vs4 (each without goalkeepers).
Additionally, Mallo and Navarro® also report that a 3vs3
SSG configuration with no goalkeepers tends to afford
more passes and ball contacts for each player than the modi-
fication with goalkeepers. Here, it should be noted that two
of the included studies that did not find significant results
for passing skills used modifications that included goal-
keepers. Thus, the number of field players and the format
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could have affected the emergence of passing across the dif-
ferent SSGs. These results underline the importance of
selecting an appropriate SSG format depending on which
skill is to be accentuated during the assessment (for
reviews on the effects of SSG modifications see.
Clemente et al.,21’ Aguiar et al.,60 Sarmento et al.ﬁl)

Consistent differences did emerge in more complex cat-
egories such as decision-making skills.**>® The need for
these and other sophisticated variables, such as effective-
ness of a pass®° and tactical action value,®” has been dis-
cussed in the literature recently, with promising results for
player evaluations.”’ Most strikingly, in two of the included
studies a total performance score (based on subcategories
that were different in each study), led to consistent discrim-
inative results between differently skilled players in SSGs,
although most subcategories separately (e.g. shooting and
dribbling) did not.”®*2° Such a combined total score may
reflect the complexity of soccer particularly well.
Furthermore, even a method as simple as rewarding
players with points for scored goals and match outcome
in SSGs shows discriminative power.>> Although current
findings are limited by the low number of studies and the
differences in applied instruments, such results are a first
indication that SSGs show sensitivity to the overall per-
formance of players rather than to individual skill categor-
ies. The idea that an overall performance metric, which is
based on relevant skills (e.g. passing skill, use of space,
and decision-making) could be highly relevant for skill
assessments and talent selection, is in line with recent
literature.*

Collective skill assessments

Studies focusing on collective technical—-tactical perform-
ance in SSGs provide first evidence that SSGs could be
an appropriate assessment tool for some categories on a
team level. The results by Almeida et al.*' suggest that
SSGs can distinguish different skill levels, with more
experienced teams recording more ball touches, longer
durations of ball possessions, and more players involved
in an attack than their less-experienced peers. By doing
so the superior teams seem to be better at “reading the
game”®*~®* and finally exploiting mistakes in the defensive
schemes. This way of controlled attacking seems to be
assessable in SSGs, since it does not only stem from
greater ball control and passing skills but also from
skilled players successfully supporting the ball carrier
through their positional play.**

Additionally, attacking patterns also tend to change with
the players’ age, experience, and skill. Several studies have
reported that more skilled and especially older teams show
higher width and lateral stretch index, as well as a signifi-
cantly lower length per width ratio in their offensive build
up when compared to less skilled or younger peers.?*2%4¢
This means that better players tend to use the width of the

field more efficiently, thereby making it possible to create
separation from, and gaps between defenders. Different
studies have interpreted this type of team dispersion as an
individual indicator of greater tactical awareness.****!
SSGs seem to be sensitive enough to allow these differ-
ences in skill level to emerge.

However, as with individual passing skills, the results
discussed above could be sensitive to SSG format and
size of the pitch.**>® When the relative pitch area per
player becomes larger than in a full-sized match, and
thereby becomes less representative, it might be that more
advanced players adapt their strategies. Instead of using
the width of the field, they may attack along the length of
the field, showing a more efficient use of space.’® It is there-
fore suggested to be cautious when assessing this type of
tactical behavior in a skills assessment in SSG formats
with a high relative pitch size. Still, spatial awareness and
use of the field’s width is found to be an important indicator
of superior tactical skills in soccer players. It is important to
note that tactical abilities seem to develop with age and
experience, in that older players show better use of
space’®*® and more experienced ones less “spectator
player” behavior.®® This aspect of player development
must be taken into consideration, especially when assessing
young talents in SSGs.

Limitations of studies and review

The current article presents the first review on SSGs as pos-
sible assessment contexts for individual soccer players and
soccer teams. Although the quality check revealed good to
excellent quality among 22 of the 23 included studies, the
results of this review should be interpreted with a few lim-
itations in mind. These concern the included studies as well
as the review’s methodology. First and foremost, the
included studies provided a high number of different assess-
ment instruments, which make it difficult to truly generalize
findings from the various skill categories. For example,
eight different instruments were used across the eight
studies that focused on individual skill assessments.
Hence, a total performance score that was able to discrim-
inate between differently skilled players in three studies
was based on different subcategories in each of them. For
the 15 studies investigating collective skills evaluations,
five different instruments were used, with a variety of dif-
ferent outcome measures in the six studies focusing on
team dispersion (see Figure 2). Another limitation results
from the high variety in SSG formats (i.e. n=22, see
Table S3 in supplementary file), which can have a consid-
erable impact on the discriminative power of outcome mea-
sures. As outlined in a previous review by Sarmento et al.,®!
SSGs with lower relative pitch area emphasize key tech-
nical abilities. In contrast, larger and unbalanced SSGs
enhance the use of tactical skills, such as positioning and
use of space.
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Furthermore, almost none of the included studies consid-
ered contextual factors, such as the players’ motivation,
match status, or positional demands. All of these have
been shown to influence performance.®®®® Likewise, the
players’ tactical background (i.e. coaching and experience
with certain formations) were also disregarded by studies
and could have considerable implications for the results
of technical—tactical skill assessments. Some included
studies are also subject to limitations that concern group
comparisons. As pointed out by Bergkamp et al.” categories
of players’ playing levels might be a suboptimal criterion
measure to distinguish players, among other reasons
because it provides limited information on the individual
differences between players. Lastly, some limitations are
a consequence of the chosen methodology in this review.
For one, the categories of the chosen quality check did
not account for shortcoming in the studies, such as how
variables were defined, and whether sample size was appro-
priate. Additionally, our search strategy focused solely on
research published in English, thereby potentially ignoring
important publications in other languages.

Future directions

A secondary intention of this first scoping review into SSGs
as a skill evaluation tool was to identify issues in current
research. By doing so, our results could guide and
improve future study designs, which may ultimately
enable systematic reviews and meta-analyses to investigate
more specific research questions.®® For instance, the dis-
criminative power of technical-tactical assessments in
SSGs might be investigated using more homogeneous
groups. Different studies compared performance of
players that differed substantially in skill and playing
level. However, during skill evaluation procedures practi-
tioners must rely on outcome measures to distinguish the
best players in a group of similar skill level. As a next
step, future studies may focus on the effects of skill assess-
ments in SSGs across sexes, age groups, and various
playing levels. Such results may help in establishing per-
formance benchmarks. Another main challenge for future
research is finding a precise and valid approach to quantify
overall soccer performance on an individual and team level.
Bergkamp et al.'” recently showed an advanced approach
of how individual categories within a notational analysis
can be weighted to assign them more importance in the
overall assessment of individual players. Based on recent
studies,”’® a more complex evaluation of passing perform-
ance could for example receive a higher weight than other
categories, and therefore contribute to a more refined quan-
tification of overall performance during SSGs. In practice,
such assessments might support the process of finding an
optimal standard for talent identification procedures. It
should be noted, that when overall performance is quanti-
fied for player evaluation purposes, variables concerning

the defensive performance ought to be included. Insights
into the defensive actions may provide a more nuanced
assessment of technical-tactical skills, but few studies
have explicitly included such actions. Additionally, study
designs should include SSG formats with match-derived
relative pitch areas per player as this increases the represen-
tativeness of assessments.”>** Future research may also
provide more information on inter- and intra-individual
variability during assessments in SSGs, for example by
conducting more measurements (see Clemente et al.>' for
more information on this issue).

Practical implications

The discussed results also have relevance for practitioners
in the field of player evaluation, scouting, and even talent
identification in soccer. However, these practical implica-
tions should be considered with the limitations of the find-
ings in mind (i.e. variability in study designs and used
instruments, disregard for contextual factors and tactical
background). When assessing the technical—tactical skills
of individual players our findings suggest that a notational
analysis or a similar scoring system, that combines individ-
ual skills (e.g. passing, shooting, and defending) into a total
performance score might be feasible and most appropriate.
On a collective level, reliable instruments such as using
GPS to extract data on tactical behavior (e.g. efficient use
of space indicated through stretch index and LPWratio)
are also recommended for skill assessment purposes in
elite soccer. Easy-to-interpret dashboards and applications
are increasingly available to coaches, which facilitates the
use of such data. Alternatively, notational analyses can
also be used to evaluate a team’s tactical performance.?!-°
Hence, total (combined) performance scores on the individ-
ual level and the use of space on the collective level provide
relevant skill assessments in soccer, regardless of the SSG
format. However, as indicated, the choice of SSG formats
may have a considerable influence on other outcome mea-
sures, which should be taken into account. For example,
when the primary assessment is focused on passing skills,
a modification with a low number of players and no goal-
keepers could be useful. However, an unbalanced modifica-
tion (e.g. more attackers than defenders) might afford
players to showcase their tactical skills, such as spacing
when attacking or defending. Lastly, a larger variation
could also be used, as research found SSGs with six to
eight players per team to be most representative of a full-
sized match, if the relative pitch area per player is similar
to an 11vll (i.e. 80 m X 56 m for a 7v7, which results in
a relative pitch area of 320 m?).">"°

Conclusion

The present review aimed to investigate whether technical—
tactical assessments in SSGs can discriminate between
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individual soccer players, and between teams of different
skill levels. Results from 23 included studies suggest that
SSGs are sensitive to performance level across some tech-
nical-tactical categories. Specifically, complex variables
such as a total performance score and decision-making
skills were able to distinguish players of different skill
levels, whereas such distinctions could not consistently be
made based on simple quantifications of technical skills.
Assessments of collective tactical behavior (i.e. attacking
patterns and LPWratio) also showed discriminative power
between differently skilled teams. Yet, due to the lack of
consistency in study designs and assessments instruments
these findings are limited. Future research may establish
more consistent approaches to investigate the use of SSGs
for talent identification and scouting purposes.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

ORCID iD

Fabian C Klingner https:/orcid.org/0000-0002-1672-958X

Supplemental material

Supplemental material for this article is available online.

References

1. Shapiro SL, DeSchriver TD and Rascher DA. The Beckham
effect: examining the longitudinal impact of a star performer
on league marketing, novelty, and scarcity. Eur Sport
Manag Q 2017; 17: 610-634.

2. Rein R and Memmert D. Big data and tactical analysis in elite
soccer: future challenges and opportunities for sports science.
SpringerPlus 2016; 5: 1410.

3. Sarmento H, Clemente FM, Aratjo D, et al. What perform-
ance analysts need to know about research trends in associ-
ation football (2012-2016): a systematic review. Sports Med
2018; 48: 799-836.

4. Ali A. Measuring soccer skill performance: a review. Scand J
Med Sci Sports 2011; 21: 170-183.

5. Bergkamp TLG, Niessen ASM, Den Hartigh RJR, et al.
Methodological issues in soccer talent identification research.
Sports Med 2019; 49: 1317-1335.

6. Suppiah HT, Low CY and Chia M. Detecting and developing
youth athlete potential: different strokes for different folks are
warranted. Br J Sports Med 2015; 49: 878-882.

7. Unnithan V, White J, Georgiou A, et al. Talent identification
in youth soccer. J Sports Sci 2012; 30: 1719-1726.

8. Abbott A, Button C, Pepping GJ, et al. Unnatural selection:
talent identification and development in sport. Nonlinear
Dynamics Psychol Life Sci 2005; 9: 61-88.

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Hartigh RJR D, Dijk MWG, Steenbeek HW, et al. A dynamic

network model to explain the development of excellent
human performance. Front Psychol 2016; 7: 61.

Vaeyens R, Lenoir M, Williams AM, et al. Talent identifica-
tion and development programmes in sport: current models
and future directions. Sports Med 2008; 38: 703-714.

. Lemmink KA, Verheijen R and Visscher C. The discrimina-

tive power of the interval shuttle run test and the maximal
multistage shuttle run test for playing level of soccer. J
Sports Med Phys Fitness 2004; 44: 233-239.

Vaeyens R, Malina RM, Janssens M, et al. A multidisciplin-
ary selection model for youth soccer: the Ghent youth
soccer project. Br J Sports Med 2006; 40: 928-934.
Serpiello FR, Cox A, Oppici L, et al. The Loughborough
Soccer Passing Test has impractical criterion validity in elite
youth football. Sci Med Footb 2017; 1: 60-64.

Aratijo D and Davids K. Towards a theoretically-driven
model of correspondence between behaviours in one context
to another: implications for studying sport performance. Int
J Sport Psychol 2015; 46: 745-757.

Bergkamp TLG, Den Hartigh RJR, Frencken WGP, et al. The
validity of small-sided games in predicting 11-vs-11 soccer
game performance. PLoS ONE 2020; 15: €0239448.

Pinder RA, Davids K, Renshaw I, et al. Representative learn-
ing design and functionality of research and practice in sport.
J Sport Exerc Psychol 2011; 33: 146-155.

Carling C, Williams AM and Reilly T. Handbook of soccer
match analysis: a systematic approach to improving perform-
ance. J Sports Sci Med 2006; 5: 171.

Memmert D, Lemmink KAPM and Sampaio J. Current
approaches to tactical performance analyses in soccer using
position data. Sports Med 2017; 47: 1-10.

Filetti C, Ruscello B, D’Ottavio S, et al. A study of relationships
among technical, tactical, physical parameters and final out-
comes in elite soccer matches as analyzed by a semiautomatic
video tracking system. Percept Mot Skills 2017; 124: 601-620.
Olthof SB, Frencken WG and Lemmink KA. The older, the
wider: on-field tactical behavior of elite-standard youth
soccer players in small-sided games. Hum Mov Sci 2015;
41: 92-102.

Clemente FM, Afonso J and Sarmento H. Small-sided games:
an umbrella review of systematic reviews and meta-analyses.
PLoS One 2021; 16: 0247067.

Hartigh RJR D, Niessen ASM, Frencken WG, et al. Selection
procedures in sports: improving predictions of athletes’ future
performance. Eur J Sport Sci 2018; 18: 1191-1198.

Olthof S. Small-sided games in youth soccer: performance
and behavior compared to the official match. PhD Thesis,
Rijksuniversiteit Groningen, Netherlands, 2019. https:/doi.
org/10.33612/diss.96266862

Riboli A, Coratella G, Rampichini S, et al. Area per player in
small-sided games to replicate the external load and estimated
physiological match demands in elite soccer players. PLoS
ONE 2020; 15: e0229194.

Elferink-Gemser MT, Visscher C, Lemmink KAPM, et al.
Relation between multidimensional performance characteris-
tics and level of performance in talented youth field hockey
players. J Sports Sci 2004; 22: 1053-1063.

Huijgen BCH, Elferink-Gemser MT, Lemmink KA, et al.
Multidimensional performance characteristics in selected


https://orcid.org/0000-0002-1672-958X
https://orcid.org/0000-0002-1672-958X
https://doi.org/10.33612/diss.96266862
https://doi.org/10.33612/diss.96266862
https://doi.org/10.33612/diss.96266862

Klingner et al.

901

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

and deselected talented soccer players. Eur J Sport Sci 2014;
14: 2-10.

Reilly T, Williams AM, Nevill A, et al. A multidisciplinary
approach to talent identification in soccer. J Sports Sci
2000; 18: 695-702.

Bennett KJ, Novak AR, Pluss MA, et al. The use of small-
sided games to assess skill proficiency in youth soccer
players: a talent identification tool. Sci Med Footb 2018; 2:
231-236.

Van Maarseveen MJ, Oudejans RR and Savelsbergh GI.
System for notational analysis in small-sided soccer games.
Int J Sports Sci Coach 2017; 12: 194-206.

Frencken WGP. Soccer tactics: dynamics of small-sided
games and full-sized matches. PhD Thesis, Rijksuniversiteit
Groningen, Netherlands, 2012.

Almeida CH, Ferreira AP and Volossovitch A. Offensive
sequences in youth soccer: effects of experience and small-
sided games. J Hum Kinet 2013; 36: 97-106.

Tricco AC, Lillie E, Zarin W, et al. PRISMA Extension for
scoping reviews (PRISMA-ScR): checklist and explanation.
Ann Intern Med 2018; 169: 467-473.

Da Silva CD, Impellizzeri FM, Natali AJ, et al. Exercise inten-
sity and technical demands of small-sided games in young
Brazilian soccer players: effect of number of players, matur-
ation, and reliability. J Strength Cond Res 2011; 25:
2746-2751.

Dellal A, Hill-Haas S, Lago-Pefias C, et al. Small-sided games
in soccer: amateur vs. professional players’ physiological
responses, physical, and technical activities. J Strength
Cond Res 2011; 25: 2371-2381. https:/doi.org/10.1519/
JSC.0b013e3181fb4296

Fenner JS, Iga J and Unnithan V. The evaluation of small-
sided games as a talent identification tool in highly trained
prepubertal soccer players. J Sports Sci 2016; 34: 1983—-1990.
Serra-Olivares J, Garcfa-Lopez LM and Calderén A. Learning
and talent in soccer. Apunts Educ Fis Deportes 2017; 129: 64-77.
Silva P, Aguiar P, Duarte R, et al. Effects of pitch size and
skill level on tactical behaviours of association football
players during small-sided and conditioned games. Int J
Sports Sci Coach 2014c; 9: 993-1006.

Torrents C, Ric A, Hristovski R, et al. Emergence of explora-
tory, technical and tactical behavior in small-sided soccer
games when manipulating the number of teammates and
opponents. PloS one 2016; 11: e0168866.

Almeida CH, Duarte R, Volossovitch A, et al. Scoring mode
and age-related effects on youth soccer teams’ defensive per-
formance during small-sided games. J Sports Sci 2016; 34:
1355-1362.

Barnabé L, Volossovitch A, Duarte R, et al. Age-related
effects of practice experience on collective behaviours of
football players in small-sided games. Hum Mov Sci 2016;
48: 74-81.

Borges PH, Guilherme J, Rechenchosky L, et al. Fundamental
tactical principles of soccer: a comparison of different age
groups. J Hum Kinet 2017; 58: 207-214.

Castellano J, Fernandez E, Echeazarra I, et al. Influence of
pitch length on inter- and intra-team behaviors in youth
soccer. An de Psicol 2017; 33: 486-496.

Da Costa I, Garganta J, Greco P, et al. Assessment of tactical
principles in youth soccer players of different age groups.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Port J Sport Sci 2010; 10: 147-157. https:/doi.org/10.5628/
rped.10.01.147

Da Silva DC, Da Costa VT, Casanova F, et al. Comparison
between teams of different ranks in small-sided and condi-
tioned games tournaments. Int J Perform Anal Sport 2019;
19: 608-623.

Folgado H, Lemmink KA, Frencken W, et al. Length, width
and centroid distance as measures of teams tactical perform-
ance in youth football. Eur J Sport Sci 2012; 14: 487-492.
Gongalves B, Marcelino R, Torres-Ronda L, et al. Effects of
emphasising opposition and cooperation on collective move-
ment behaviour during football small-sided games. J Sports
Sci 2016; 34: 1346-1354.

Praga G, Costa CL, Falconi Costa F, et al. Tactical behavior in
soccer small-sided games: influence of tactical knowledge and
numerical superiority. J Phys Educ 2016; 27: e-2736. https:/
doi.org/10.4025/jphyseduc.v27i1.2736

Praca G, Clemente F, Bredt S, et al. Analysis of network prop-
erties and tactical behavior of U-17 soccer athletes with differ-
ent tactical skills. Revista da Educagdo Fisica/UEM 2018; 29:
e-2938.

Serra-Olivares J, Garcia-Lépez LM and Gongalves B. Effects
of the players’ level and age group category on positional tac-
tical behaviour during 7- and 8-a-side football youth games.
Int J Perform Anal Sport 2019; 19: 236-247

Silva P, Duarte R, Sampaio J, et al. Field dimension and skill
level constrain team tactical behaviours in small-sided and con-
ditioned games in football. J Sports Sci 2014a; 32: 1888-1896.
Silva P, Travassos B, Vilar L, et al. Numerical relations and
skill level constrain co-adaptive behaviors of agents in
sports teams. PloS one 2014b; 9: e107112.

Law M, Stewart D, Pollock N, et al. Critical review form —
quantitative studies. Hamilton: MacMaster University, 1998.
Faber IR, Bustin PM, Oosterveld FG, et al. Assessing per-
sonal talent determinants in young racquet sport players: a
systematic review. J Sports Sci 2015; 34: 395-410.

Te Wierike SCM, Van der Sluis A, Van den Akker-Scheek I,
et al. Psychosocial factors influencing the recovery of athletes
with anterior cruciate ligament injury: a systematic review.
Scand J Med Sci Sports 2013; 23: 527-540.

Dellal A, Wong DP, Moalla W, et al. Physical and technical
activity of soccer players in the French First League: with
special reference to their playing position. Int SportMed J
2010; 11: 278-290.

Dellal A, Chamari K, Wong DP, et al. Comparison of physical
and technical performance in European professional soccer
match-play: the FA Premier League and La LIGA. Eur J
Sport Sci 2011; 11: 51-59

Bransen L, Van Haaren J and Velden M. Measuring soccer
players’ contributions to chance creation by valuing their
passes. J Quant Anal Sports 2019; 15: 97-116. https:/doi.
org/10.1515/jqas-2018-0020

Goes FR, Kempe M, Meerhoff LA, et al. Not every pass can
be an assist: a data-driven model to measure pass effective-
ness in professional soccer matches. Big Data 2019; 7: 57-70.
Mallo J and Navarro E. Physical load imposed on soccer
players during small-sided training games. The J Sports
Med Phys Fitness 2008; 48: 166—171.

Aguiar M, Botelho G, Lago C, et al. A review on the effects of
soccer small-sided games. J Hum Kinet 2012; 33: 103—113.


https://doi.org/10.1519/JSC.0b013e3181fb4296
https://doi.org/10.1519/JSC.0b013e3181fb4296
https://doi.org/10.1519/JSC.0b013e3181fb4296
https://doi.org/10.5628/rpcd.10.01.147
https://doi.org/10.5628/rpcd.10.01.147
https://doi.org/10.5628/rpcd.10.01.147
https://doi.org/10.4025/jphyseduc.v27i1.2736
https://doi.org/10.4025/jphyseduc.v27i1.2736
https://doi.org/10.4025/jphyseduc.v27i1.2736
https://doi.org/10.1515/jqas-2018-0020
https://doi.org/10.1515/jqas-2018-0020
https://doi.org/10.1515/jqas-2018-0020

902

International Journal of Sports Science & Coaching 17(4)

61. Sarmento H, Clemente FM, Harper LD, et al. Small sided
games in soccer — a systematic review. Int J Perform Anal
Sport 2018; 18: 693-749.

62. Decroos T, Bransen L, Van Haaren J, et al. Proceedings of the
25th ACM SIGKDD International Conference on Knowledge
Discovery & Data Mining. In: Actions Speak Louder than
Goals: Valuing Player Actions in Soccer, 2019, pp.1851-1861.
https:/doi.org/10.1145/3292500.3330758. KDD 2019.

63. Hartigh RJR D, Van Der Steen S, Hakvoort B, et al.
Differences in game reading between selected and non-
selected youth soccer players. J Sports Sci 2018; 36: 422-428.

64. Williams AM. Perceptual skill in soccer: implications for talent
identification and development. J Sports Sci 2000; 18: 737-750.

65. Hartigh RJR D, Van Der Steen S, De Meij M, et al. Characterising
expert representations during real-time action: a skill theory appli-
cation to soccer. J Cogn Psychol 2014; 26: 754-767.

66.

67.

68.

69.

70.

Lago C. The influence of match location, quality of oppos-
ition, and match status on possession strategies in professional
association football. J Sports Sci 2009; 27: 1463-1469.
Shafizadeh M and Gray S. Development of a behavioural
assessment system for achievement motivation in soccer
matches. J Quant Anal Sports 2011; 7: 17-17.

Taylor JB, Mellalieu SD and James N. Behavioural compari-
sons of positional demands in professional soccer. Int J
Perform Anal Sport 2004; 4: 81-97..

Tricco AC, Lillie E, Zarin W, et al. A scoping review on the
conduct and reporting of scoping reviews. BMC Med Res
Methodol 2016; 16: 15.

Olthof SBH, Frencken WGP and Lemmink KAPM. A match-
derived relative pitch area facilitates the tactical representa-
tiveness of small-sided games for the official soccer match.
J Strength Cond Res 2019; 33: 523-530.


https://doi.org/10.1145/3292500.3330758.
https://doi.org/10.1145/3292500.3330758.
https://doi.org/10.1145/3292500.3330758.
https://doi.org/10.1145/3292500.3330758.
https://doi.org/10.1145/3292500.3330758.
https://doi.org/10.1145/3292500.3330758.
https://doi.org/10.1145/3292500.3330758.

	 Introduction
	 Methods
	 Study design  search strategy
	 Data extraction
	 Quality check

	 Results
	 Study selection
	 Quality check
	 General study characteristics
	 Findings – individual skill assessments
	 Findings – collective skill assessments

	 Discussion
	 Individual skill assessments
	 Collective skill assessments
	 Limitations of studies and review
	 Future directions
	 Practical implications

	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


