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Abstract

This study aimed to systematically review the scientific literature evaluating the representativeness of training activities in
sports. A systematic search of electronic databases was conducted in September 2024 and May 2026, with keywords
relating to representative learning design, training activities and sport coaching. Studies which quantified the representa-
tiveness of a training activity, within any sport, involving participants of any age, gender, and playing experience were
included. Nineteen studies met the eligibility criteria to be included. Small-sided games (n = |3; 68%) and match simula-
tions (n=1|; 58%) were the most investigated training activities, whilst the influence of task constraints on representa-
tiveness of training activities has received limited investigation (n=3; 16%). Studies evaluated representativeness using
technical (n=12; 63%), physical (n=10; 53%), and tactical (n=5; 26%) variables, with no study using psychological vari-
ables. Furthermore, the majority of studies investigated the representativeness of Australian rules football (n=8; 42%)
and included predominantly male (n=12; 63%) and national-level (n=10; 53%) participants. Overall, training activities,
including match simulations, often failed to replicate competition demands. Coaches and coach education can use these
findings to inform design, delivery and reflection of representative practices; however, results should be interpreted cau-
tiously due to methodological limitations. Future research should quantify tactical variables, adopt multi-team, longitu-
dinal designs and manipulate task constraints in isolation to identify causal drivers of representativeness. This will
provide better support for coaches aligning practice with competition demands.
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access to relevant knowledge (e.g., understanding of the
sport) and what information is readily available to them
(e.g., physical, technical, or tactical analysis and insights).”
Planning is a continuous, cyclical and adaptive process.
Coaches need to regularly revisit and revise their intentions
based on new insights gained through experience and ana-
lysis.'® Therefore, effective planning is grounded in

Introduction

Sport coaching is inherently complex, shaped by the dynamic,
unpredictable, and context-specific nature of the individuals
involved and environment in which it occurs.'
Consequently, coaches must be adaptable in their decision-
making, drawing on a range of knowledge sources (i.e., pro-
fessional, inter and intra)”* to respond effectively to the unique
demands of their coaching context. To do so, coaches are
required to systematically plan, implement and evaluate their

coaching practices.>*

For planning to be effective, coaches must create goals,
design activities and formulate strategies to achieve them.’
Coaching sessions should support athletes’ skill develop-
ment and decision-making, while providing a level of chal-
lenge comparable to competition.® Therefore, how coaches
devise these goals and structure their practices depends on
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evidence-based decision-making (i.e., the integration of evi-
dence from sources such as, research, practitioner expertise,
and context specific information).'" Ultimately, the effect-
iveness of planning depends on the quality of information
available to support it.

Many coaches engage in reflection through conversa-
tions with peers, athletes, and coach developers, which
can provide valuable insight into coaching practice.®
However, obtaining access to information about how hard
players worked, the complexity of decisions made, or
how closely the training mirrors competitive conditions is
problematic. Dialogue with peers and coach developers
can facilitate coaches to explore ideas, test assumptions,
and make sense of their experiences.'* Importantly, such
information should not be treated as inherently objective
or neutral, as decisions about what is measured, how vari-
ables are operationalised, and how data are interpreted are
shaped by theoretical, methodological, and contextual
assumptions. As with planning, reflection is only as good
as the quality of information that supports it.'*> Therefore,
rather than privileging numerical data over dialogue,
reflective practice may be strengthened when coaches inte-
grate multiple sources of evidence, including coach obser-
vation, athlete feedback, peer dialogue, and systematically
collected quantitative and qualitative information. In this
sense, the quality of information supporting planning and
reflection depends not only on its measurement properties,
but also on its relevance, interpretation, and use within
the coaching context.

Without tangible data to guide coaches’ thinking, the
processes of planning and reflection becomes difficult.
Whilst objective and quantifiable measures are often priori-
tised, it is also important to look more broadly to include the
perceptual, action and contextual information that shapes
athlete-environment interactions. For coaches, this involves
drawing on multiple information sources,'* which is chal-
lenging when acknowledging the limited available empir-
ical evidence. One approach used to evaluate training is
Representative Learning Design (RLD). Grounded in
Brunswik’s theory of representative design,'> RLD empha-
sises the importance of preserving key perceptual and
movement demands within training to ensure effective skill
transfer to competition. RLD is also underpinned by eco-
logical dynamics, which views skilled behaviour as emer-
ging through the continuous interaction between the
performer, task and environment. From this perspective,
representative practice should preserve the key informa-
tional variables and perception—action couplings that shape
behaviour in competition. The framework comprises two
core components: functionality, which reflects how well a
task replicates the perceptual-cognitive demands of the
game; and action fidelity, which concerns the extent to
which behaviours in training mirror those in competition.
Kinetic, kinematic and technical variables are typically ana-
lysed to assess representativeness,'®!”  although

physiological (e.g., heart rate, RPE) and psychological vari-
ables (e.g., mental effort, confidence, anxiety, motivation)
should also be considered, as they impose important
context-specific constraints within competitive environ-
ments. Pinder et al. (2011) emphasised that RLD requires
practitioners to create dynamic interventions to account
for ‘interacting constraints on movement behaviours, (...)
informational variables from the specific performance
environments, and (...) functional coupling between per-
ception and action processes’ (p. 151).'® Despite the theor-
etical value of representative training, its application in the
scientific literature (most commonly within the scope of
RLD) remains inconsistent. Recommendations for the
application of representative training are often presented
as hypothetical or anecdotal examples without underpin-
ning data,'®' or in ways that are not easily digestible or
practical for coaches.?’*? For example, studies may assess
either training or competition environments in isolation, >~
26 relying on indirect comparisons with previously pub-
lished data rather than direct assessments of representative-
ness. Consequently, it is difficult to understand the current
state and extent of the scientific literature which has
attempted to evaluate the representativeness of training
activities. Therefore, this review aims to 1) systematically
review the scientific literature evaluating the representative-
ness of training activities in sports, 2) identify the methods
used to assess representativeness, and 3) summarise how
training activities can be designed to more (or less) closely
mirror the demands of competition.

Methods

Design and search strategy

This systematic review was completed according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA).?” A systematic search of elec-
tronic databases (APA PsycInfo, CINAHL, MEDLINE,
PubMed, Scopus and SPORTDiscus) was conducted on
2" September 2024, with no date restrictions. An updated
search was conducted on 18™ May 2026, to identify any
additional studies published since the original search. The
search strategy included terms for representative learning
design (‘representative learning’ OR ‘representativeness’
OR ‘learning design’ OR ‘ecological dynamics’) AND
training activities ("training” OR ‘practice’ OR ‘activit*”)
AND sport coaching (’sport*’ OR ‘coach*’). The reference
list of included studies were manually reviewed against the
eligibility criteria for potentially eligible studies. A review
protocol was not registered.

Eligibility criteria
Included studies quantified the representativeness of a train-
ing activity, within any sport, and involving participants
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(athletes and coaches) of any age, gender, playing standard
and playing (or coaching) experience. Only peer-reviewed,
full-text journal articles were included, with abstracts, con-
ference proceedings, book chapters, review studies, and stu-
dent theses excluded. Studies could be written in any
language. Studies quantifying; performance during training
and competition but not evaluating representativeness (i.e.,
comparison of variables between environments; descrip-
tive, statistical significance, relationships),>>~® representa-
tiveness of a whole training session (i.e., not an individual
training activity),?’ or only analysing training activities
(i.e., no quantification of performance during competi-
tion)® were excluded.

Study selection

Duplicate studies were identified and removed prior to
screening. A two-stage screening process was conducted,
with two researchers (CF, AHA) independently reviewing
studies against the eligibility criteria. Initial screening (first-
stage) involved reviewing the title, abstract, and keywords,
with remaining studies included for full-text screening
(second-stage). Disagreements following initial or full-text
screening, were resolved through discussion with a third
researcher (EC). Studies remaining following full-text
screening were included within this review.

Methodological quality

The methodological quality of included studies were
reviewed against a modified version of the Downs and
Black checklist (Supplemental Table 1).°° The modified
checklist excluded irrelevant criteria for the methodological
approaches adopted by studies within the current review
(e.g., criteria only relevant for intervention studies: report-
ing (Q4, 8, 9), external validity (Q12, 13), internal validity
(Q14, 15,16, 17, 19, 21 22, 23, 24)). Subsequently, a study
could attain a maximum score of 12 from 11 criteria. The
methodological quality was independently reviewed by
two researchers (CF, SQ), with any disagreements resolved
by discussion with a third researcher (EC).

Data extraction

Data were extracted by CF and reviewed by AHA. Data
relating to study characteristics (e.g., year of publication,
country, year of data collection), participant characteristics
(e.g., sex, age group, playing standard), methods of data
collection and analysis (e.g., number of competition obser-
vations, number of training observations, inclusion criteria),
and representativeness of training activities (i.e., physical,
technical, tactical or psychological variables) were
extracted. The categorisation of physical, technical, tactical
and psychological variables for variables quantifying repre-
sentativeness of training activities is aligned to wider sport

science and coaching literature investigating performance
during competition and training.*' Physical variables
described the internal or external demands (e.g., heart rate
(HR), distance covered, accelerations), technical variables
described the action of discrete, sport-specific skills (e.g.,
passes, shots, disposals), tactical variables described the
team, unit or individual-specific behaviours related to pos-
ition, space or co-ordination (e.g., team length, interper-
sonal distance, team surface area), and psychological
variables described the psychological characteristics or
skills (e.g., mental effort, confidence, cognitive anxiety).
Where data were presented as figures, WebPlotDigitizer
v5.2%% was used to extract data. If studies presented irrele-
vant data alongside comparisons between training and com-
petition, only relevant data were extracted. If data were not
distinguishable (e.g., number of training sessions, activities,
or individual observations), data were reported as ND (not
distinguishable). These datapoints were acknowledged but
excluded from format-specific analyses due to their lack
of separation. Irrelevant data included (but was not limited
to); data only presented in one environment (i.e., only quan-
tified during competition),*> when data was not distinguish-
able,** or fixtures were not competitive.** To facilitate
comparisons, all data were reported in standard units
(e.g., distance covered (m)), with data converted if required
and denoted if not possible.

Statistical analysis

Due to the range of study aims (e.g., developing a drill clas-
sification system,>” or to investigate gender differences’”),
different methods of data collection and varied statistical
analysis approaches (e.g., Cluster analysis,>> association
rules algorithm®®) adopted across studies, a meta-analysis
was not conducted. Data were presented as mean + SD
unless otherwise stated.

Results

Study selection

The study selection process is presented in Figure 1.
Searching electronic databases identified 1688 studies.
The screening process eliminated 1679 studies, whilst 10
studies were retrieved from manually reviewing the refer-
ence lists from included studies,***>3"~** resulting in 19
studies included in this review.**™!

Methodological quality of studies

The methodological quality of included studies are pre-
sented in Table 1. The quality of studies ranged between
7 and 12 (mean = 9.4 + 1.3). Overall, the methodological
quality was high, with all studies, excluding one,43 receiv-
ing a score of >8. All studies received a maximum score
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G)dies identified from databasm

searches (n=1,688):

Initial search (n=1,357)
APA PsyclInfo (n = 175)
CINAHL (n=76)
MEDLINE (n =222)
PubMed (n =220)
Scopus (n = 398)
SPORTDiscus (n = 266)

Update search (n =331)
APA PsyclInfo (n = 14)
CINAHL (n=12)
MEDLINE (n =41)
PubMed (n = 54)
Scopus (n = 140)

o

SPORTDiscus (n = 70) /

A

o

Abstracts and titles screened (n =
778)

4

Initial search (n = 591)
Update search (n = 187)

Full text of studies screened (n = 33)
Initial search (n = 33)
Update search (n=9)

Studies retrieved from existing
reference list (n=9)
Initial search (n = 8)
Update search (n=1)

l

Studies included in review (n = 18)
Initial search (n =18)
Update search (n=1)

Duplicate studies removed before screening (n
=910)

Initial search (n = 766)

Update search (n = 144)

Studies removed (n = 735)
Initial search (n = 558)
Update search (n=177)

ﬁudies removed (n = 34)

Initial search (n = 25)
Training analysis only (n = 18)
Match analysis only (n=1)
Data was not collected in-situ (n=1)
Not a peer-reviewed journal article
(n=5)

~

Update search (n=9)
Training analysis only (n=7)

k Match analysis only (n = 2)

Studies retrieved (n = 10)
Initial search (n =10)
Update search (n=0)

w

Figure |. Flow chart of the study selection process for studies included in this review.
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Table I. Methodological quality of included studies.

Criteria
Study | 2 3 5 6 7 10 1 I8 20 25  Total
Bonney et al. (2020)*' I I I 2 I I I I I I 0 I
Boyd et al. (2013)* [ [ [ 0 [ [ 0 0 | [ 0 7
Browne et al. (2020)%¢ I I I 2 I 0 0 0 I I I 9
Casamichana et al. (2012)% | | | 0 | | 0 | I I 0 8
Corbett et al. (2018)** [ [ [ 2 [ 0 0 0 | [ 0 8
Couto et al. (2024)* [ [ [ 2 [ 0 [ 0 | | [ 10
Djaoui et al. (2017)* I I I I I I 0 I I I I 10
Fernandez-Fernandez et al. (2015)*° I I I 2 I I I 0 I I I I
Gabbett et al. (2008)%* [ [ [ 2 [ [ 0 0 | [ [ 10
Green et al. (2025)°" [ [ [ 0 [ [ [ 0 | [ 0 8
Ireland et al. (2019)%’ I I I 2 I I I I I I I 12
Krause et al. (2019)** I I I 2 I I 0 I I I 0 10
Maloney et al. (2018)* [ [ [ [ [ [ 0 [ | [ 0 9
Montgomery et al. (2010)** [ [ [ 2 [ [ 0 [ 0 0 [ 9
Olthof et al. (2019a)* [ [ [ [ [ [ 0 [ | [ 0 9
Olthof et al. (2019b)*® [ [ [ 2 [ [ 0 [ | [ 0 10
Svilar et al. (2019)* [ [ [ 2 [ [ 0 [ | [ 0 10
Tribolet et al. (2022)* [ [ [ 0 [ [ 0 [ | [ [ 9
Wallace et al. (2024)° [ [ [ 0 [ [ 0 [ | [ 0 8
Total 18 18 18 25 18 15 4 12 17 17 8 9.4

on criteria 1 (i.e., clearly stating hypotheses), 2 (i.e., clearly
outlining the main outcomes measured), 3 (i.e., reporting
participant characteristics), and 6 (i.e., describing main find-
ings). The criterion with the lowest score (n=35;
26%)° 734145 wwas question 10 (i.e., reporting style of
p-values). Ireland et al.®” received the maximum score (n
= 12), whilst Boyd et al.*? achieved the lowest score (7 = 7).

Study and participant characteristics

Study and participant characteristics of included studies are
presented in Table 2. The earliest study was published in
2008,** with the greatest number of studies published in
2019 (n=5; 26%).°337424748 Of the 12 studies
(63%)>333738:42:434751 renyorting year(s) of data collection,
data were collected between 2003 and 2022, with most
studies (n=10; 83%)>3-637:4247-51 collecting data from
2015 onwards. Country of data collection included;
Australia (n=12; 63%),>373741:43:444649-51 Netherlands
(n=2; 11%),*”** Spain (n=2; 11%),>*** Brazil (n=1;
5%),* and France (n=1; 5%),** with one study (5%)>°
not reporting this information. All studies were published
in English.

Studies predominantly (rn = 16; 84%) investigated the rep-
resentativeness of training activities of team sports; Australian
rules football (n=8; 42%),>>374434951 football (n=6;
32%),343840454748 and basketball (n=2; 11%).*** Only
three studies (16%) involved individual sports; tennis (n=2;
11%),**2° and tackwondo (n=1; 5%).*® Participants were
predominantly male athletes (n=12; 63%),3>3842-4447-50

with two studies (11%)>*>° involving female athletes, two
studies (11%)°>* including a mixed-sex sample, and three
studies (16%)***">! not reporting participants’ sex. The
majority of studies (n = 12; 63%)>* 8404243464951 4y y6lved
senior athletes, with only seven studies (37%)33-39:41:44.45.47.48
involving youth athletes (U13s—U20s). Seventeen studies
(89%) reported playing standard, with participants competing
in international (n=2; 11%),>*** inter-national (i.e., indivi-
duals that do not represent their country, however, play in
competition against opponents (i.e., individuals/clubs) from
other countries (e.g., Champions League in football); n=1;
5%),>® national (n=10; 53%),>>737404547-51 4nq regional (n
=1; 5%)>8 competitions. Three studies (16%) involved mul-
tiple levels of playing standard (national and regional,*
national and inter-national,*® national and international).*’
Only three studies (16%) used a multi-team/club sample, all
of which investigated representativeness within football popu-
lations (2 clubs,*® 3 clubs*”*®). Considering only studies that
investigated team sports (n=16; 84%), the number of partici-
pants ranged from 11 to 280 (mean=155.4 + 69.8). When
excluding the two studies with the largest number of partici-
pants (7 =280%"; n=143*), the number of participants ran-
ged from 11 to 62 (mean =31.4+14.6). Participant
numbers in studies which investigated individual sports
(n=3; 16%), ranged between 10 and 38 (mean = 20 + 16).

Evaluating representativeness of training activities

The methods for data collection and analysis used to evalu-
ate representativeness of training activities within different
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sports are presented in Table 3. Seventeen studies (89%)>~

3840454751 renorted the number of competition observa-
tions (i.e., the number of matches within the analyses),
which ranged between 1 and 53 (mean = 16.2+12.4).
The two studies®®*® which did not outline competition
observations, were both individual sports. Only four studies
(21%)>338:424 explicitly reported the number of individual
competition observations (i.e., the number of individual
player/athlete observations during matches within the ana-
lyses), which ranged between 27 and 177 (mean = 90.5 +
74.3). Ten studies (53%) detailed inclusion criteria for com-
petition observations; minimum number of observations (n
=130 n=2%7), excluding stoppages in play,***”*® con-
tested phases of play data only (n=1),”" and minimum/
maximum competition observation duration (15 min,*®
>45 min,40 <45 min45).

A variety of training activities were explored, including;
small-sided games (SSGs) (n=13; 68%),>*36-38:40-45.47.50
match simulations (n = 11; 58%),>%737-3940:42:43.46.48-50 ¢o 01y
nical (n=2; 11%),>>* conditioning (n=1; 5%)°> and tac-
tical activities (n=1; 5%).*> Twenty-six unique variations
of SSGs were investigated, involving different task-
constraints; number of players/opponents,>*>6-38:40:41.47.50.51
playing dimensions,**#!-#4:4347:5031 quration,*” and rule var-
iations (i.e., smaller goals,*®*° ball-conservation,*” inclusion
of goalkeepers,*®***” removal of stoppages,*”' and min-
imum kick number*"). Of the thirteen studies investigating
representativeness of SSGs, four analysed a single SSG
activity,' #4431 two analysed three SSG activities,”®*’
and one study analysed two SSG activities.*> In contrast,
five studies®*>%*-° grouped all SSG variations together
without clearly detailing the task-constraints. One study ana-
lysed 14 different types of SSGs (with variations to number
of players, playing dimensions and task constraints).*

Five studies (26%)*%4!454%5! reported the number of
training sessions (i.e., the number of training sessions
within the analyses) observed according to each training
activity, whilst the number of observations were indistin-
guishable for eight studies (42%),>* 40424451 and were
not reported for six studies (32%).%%37-3%464749 The num-
ber of training sessions observed in studies ranged between
1 and 12 (mean = 7.0+5.1). Eleven studies (58%)>¢"
38.41.42.44.45.47799 reported the number of training activities
(i.e., the number of training activities within the analyses)
observed, however, the number of training activities
observed could not be identified for four studies
(21%),32349-30 and was not reported for four studies
(21%).>*34346 The number of training activities observed
ranged between 2 and 295 (mean = 51.1 +82.6). When
removing the study with the most training activity observa-
tions (n=295),** the range was 2 to 107 (mean = 28.9 +
31.7). Three studies (16%)°>*** reported the number of
individual observations per training activity (i.e., the num-
ber of individual player/athlete observations during the
training activities within the analyses), whilst this number

was indistinguishable in three studies (16%)>*%°! or not
reported in the majority of studies (n=13; 68%).>*>7%-
414449 Where stated, the number of individual observations
per training activity ranged between 34 and 412 (mean =
210.0 = 112.7). Seven studies (37%) detailed inclusion cri-
teria for training activity observations; specific task con-
straints (n=23; >2 kicks before shot attempt,*' serve and
return activities only,>> >6v6 player discrepancy),’® ball-in
play data only (n=2),*""** contested phases of play data
only (n=1),>! playing position (n=1),** and analysis of
specific data collection groups (n=1; 1* team only).*’

Representativeness of training activities were deter-
mined using technical (n=12; 63%),>*7#!4¢=5! physical
(n=10; 53%),>*333% 4448 and tactical (n=5; 26%)*
variables, with no study quantifying psychological vari-
ables. Most studies (1= 12; 63%)>>36-40:42745:50-51 qyanti-
fied either technical, physical or tactical variables,
followed by a combination of variables across two group-
ings (n=6; 32%>*3>41:4647499, technical, physical, or tac-
tical), whilst only one study (5%)*® investigated all three
variable types.

All studies provided descriptive statistics (e.g., frequen-
cies, effectiveness/success) to evaluate representativeness.
Only one study evaluated representativeness of training
activities using solely descriptive statistics.*® Studies pre-
dominantly (n = 17; 89%)>334:3738:41-45.49.51 oy alyated rep-
resentativeness by determining whether differences existed
between training activities and competition, and less fre-
quently (n=7; 37%)>84041:46-4830 by analysing the rela-
tionships between training activities and competition.

Quantification of performance

Technical variables. Most studies evaluated the representa-
tiveness of training activities using technical variables
(n=12; 63%; Table 4).3*37414651 Tq collect technical
data, all studies used video recordings, computerised nota-
tional analyses (n=11; 92%),>3337414651 commercial
data providers (n=4; 33%; Champion Data>%3"4
Hawkeye) and/or manual notational analyses (n=2;
17%).3+% For six studies (50%),>>3°7374%% the methods
of data collection for competition differed to those for train-
ing activities (e.g., commercial data providers vs compu-
terised notational analysis).*®

Studies investigating team sports (n=10; 83%;
Australian rules football,>>—7#149-51 football>*474%) only
quantified technical variables on a team level as opposed
to position-specific or an individual player-level.
Possession variables (e.g., number of disposals, kicks or
passes; sequences of disposal events) were quantified
most often (n=9; 90%),*> 37414751 followed by offensive
(n=13; 30%; e.g., number of goals or shots)**>" and defen-
sive variables (n = 3; 30%; e.g., number of tackles, number
of defenders applying pressure).>***>1 A full list of oper-
ational definitions were provided by four studies
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(33%),3-%%3! three studies (25%)>>~"*7 provided some
operational definitions, and three (25%)*'**4° studies pro-
vided no operational definitions. In three studies,>’-**!
technical variables were quantified according to situational
variables (e.g., pitch location, defensive pressure). Two
studies (17%) explored the influence of contextual factors
on technical variables; match outcome,* and playing stand-
ard (international, national league).>* Lastly, technical vari-
ables were quantified for the whole-match (n=35;
42%),333741:4649 qnarter-match (n=1; 8%),> segmental
(n=1; 8%; 15 min periods),>* phase of play (n=3; 18%;
[-50 entries,’® disposals®®>!), or possession (n=2;
18%).47*® Data were either quantified as absolute (n=3;
25%)°*3%41 or relative (n=6; 50%; per minute of
ball-in-play data,*”** per 60 min,*>” per 120 min,° and
per minute**>").

Technical variables were quantified for three types of
training activities; match simulations (n=6;
50%),36:37:4648-50 G5 Gg (5 = 5, 50%), 3436414751 4 tech-
nical (n=1; 8%),>* whilst Corbett et al.**> quantified tech-
nical variables according to activity clusters (or groups),
which involved categorising 35 distinct training activities
into five groups via a cluster analysis approach. Only one
study®’ investigated the influence of task constraints on
the representativeness of technical variables;, number of
players (4v4, 6v6, 8v8) during SSGs. Studies predomin-
antly (n = 10; 83%) reported significant differences between
technical variables during training activities and competi-
tion (team-sports: n = 8; 80%>*374147-51- individual sports:
n=2; 100%).%** Furthermore, significant differences were
reported for technical variables during match simulations (»
=5; 83%),’ 7464850 §SGs (n=4; 80%),***"*">! and tech-
nical activities (n=1; 100%).>> Within these studies, the
proportion of variables which were significantly different
during respective training activities and competition ranged
from 25% to 100% (mean = 75.4 +31.0%).

Physical variables. Representativeness of training activities
was quantified using physical variables in 10 studies
(53%; Table 5).3%33384448 T4 collect physical data,
researchers used global positioning system (GPS) units (n
=4, 40%),35’38’40’41 accelerometers (n=4; 40%),38’4244
heart rate monitors (n = 2; 20%),**** local positioning sys-
tem (LPS) units (n =2; 20%),***® video-based time motion
analyses (n=1; 10%),>* and rate of perceived exertion
(RPE) (borg scale; n=1; 10%).>°

Studies investigating team sports (n = 9; 90%; Australian
rules football,*>*"**  basketball,**** football**38:40:4%)
quantified physical variables for individual players, with
three studies (33%)***** quantifying position-specific
data. Physical variables were quantified for the whole-
match (n=5; 56%),>%4041434  quarter-match (n=2;
22%),3*? segmental (n=1; 11%; 15-min),** or possession
(n=1; 11%).** Physical variables were predominantly
quantified relative to match  duration (n=35;

78%)3238:40:4243 o1 ball-in-play time (n=1; 11%),** with
only three studies (33%)***!'** reporting absolute data.
Only one study (11%)** quantified internal load (i.e., the
psychophysiological response to work performed) variables
(e.g., mean heart rate, RPE), whilst all remaining studies
quantified external load variables (i.e., the work performed),
including distance (n=35; 56%*>>384148. ¢ o total dis-
tance covered, high-speed running or sprinting distance),
arbitrary units (n=4; 44%°%**; e.g., PlayerLoad), vel-
ocity (n=3; 33%****, c.g. maximum velocity), fre-
quency (n=3; 33%**%*?; e.g., number of sprints) and
time (n=2; 22%*%%; e.g., time spent in velocity zones,
mean sprint duration) variables. In contrast, only one study
(10%)*° investigated an individual sport (tennis), with only
internal load variables quantified (mean heart rate; max-
imum heart rate; RPE), and analysed segmentally (per
game). Two studies (18%) explored the influence of con-
textual factors on physical variables; match outcome,
and playing standard (international, national league).>**?

Physical variables were quantified for five different cat-
egories of training activities; SSGs (n = 7; 70%),>*38:40-44
match simulations (n=5; 50%),*%%424348 tactical (n=1;
10%),* offensive/defensive drills (n=1; 10%),** and
open/closed skills (n=1; 10%),*® in addition, Corbett
et al.>> quantified physical variables according to activity
clusters (or groups). Of the eight studies investigating rep-
resentativeness of SSGs, only one study*® compared phys-
ical variables between differing task constraints,
manipulating the number of players, rules pitch size and
area per player. Task constraints were reported albeit not
compared in other studies; playing area (n=35;
63%),3438:40:41.44 number of  players (n=5;
63%),3423384041 ryle constraints (n=3; 38%:; possession-
based,** minimum number of kicks before a goal attempt,*!
use of multiple balls®*), time constraints (n=3;
38%),3%42 equipment (n=1; 13%) (i.e., inclusion of
smaller goals),*® removal of stoppages (n=1; 13%).*?
Isolated SSGs*'*** or grouped SSGs (i.e., various task
constraints analysed as SSG)*° were analysed.

Significant differences in physical variables between
training activities and competition were reported in half of
the studies (n=>5; 50%).78:3%41:44:4648 The proportion of
variables which were significantly different during training
activities compared to competition ranged between 17 and
100% (mean = 57.0+25.2%). Significant differences
were reported for physical variables during SSGs (n=3;
33%),38414 match simulations (n=2; 50%),>**® and
offensive/defensive drills (n = 1; 100%).**

Tactical variables. The representativeness of training activ-
ities was quantified using tactical variables in five studies
(26%; Table 6).**° To collect tactical data, studies used
commercial data providers (n=2; 40% Champion Data,*
Hawkeye®®), LPS (n=2; 40%),*’*® computerised nota-
tional analysis (n=2; 40%),*”*® and GPS (n=1; 20%).*’
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Activity 3

Activity 2

+ 84.2
.5

2.06 + 0.19

Training
Activity |

97 + 0

1.3 +

Match simulation
1.87 + 0.12

1011.9
54 + 0

04

+ 0.4

+ 08
188 + 0.14

1035.0 + 104.4

Competition
54 +

1.1
Competition
1.77 + 0.08

10.1

X

y
+ SE. ** Converted to Sl unit.

Peak attack initiation interpersonal
distance (m)**

Peak interpersonal distance (m)**

Team surface area (m?)
Inter-team distance (m)
Stretch index (m)

Tactical variable
goalkeeper. * Displayed as mean

Bold = training activity is significantly different from competition (p<0.05). § = statistical significance was not reported between training activities and competition. A.U. = arbitrary unit. U = under. Training:

Table 6. Continued.
Taekwondo (n=1)
Maloney et al. (2018)*
SSG = small-sided game. GK

Study

For one study (20%),*’ the methods of data collection
for competition differed to those for training activities
(i.e., commercial data provider vs computerised nota-
tional analysis).

Studies investigating team sports (n=4; 80%;
Australian rules football,*’ football****”**) quantified
tactical variables which provide insight into collective
behaviour of the team (e.g., team length/width, team
surface area, space per player, interpersonal distance).
Two studies explored the influence of contextual fac-
tors on tactical variables (match-outcome,*® age-group;
U13 — U19*"). The only study*® investigating tactical
variables of individual sports (tackwondo), examined
tactical behaviour in relation to the opponent (i.c.,
peak interpersonal distance, peak attack initiation inter-
personal distance). Tactical variables were quantified
for the whole-match (n=2; 40%),**** half-match (n
=1; 20%),* or possession (n =2; 40%).47*8

Tactical variables were quantified for only two
training  activities; match simulations (n=3;
60%)*%*%4% and SSGs (n=2; 40%).*>*" Both studies
analysing SSGs**** quantified and compared repre-
sentativeness of multiple SSGs, manipulating individ-
ual task constraints (playing area,*> number of
players*’). All studies reported significant differences
in tactical variables between training activities and
competition. The proportion of variables which were
significantly different to competition ranged between
14 and 100% (mean = 70.6 +37.1%).

Discussion

This study aimed to 1) systematically review the scien-
tific literature evaluating the representativeness of
training activities in sports, 2) identify the methods
used to assess representativeness and, 3) summarise
how training activities can be designed to more (or
less) closely mirror the demands of competition. The
review included 19 studies, predominantly investigat-
ing the representativeness of training activities within
team sports (n = 16; 84%), with Australian rules foot-
ball the most researched sport (n=38; 42%). Studies
quantified technical (n=12; 63%), physical (n=10;
53%), and tactical (n=5; 26%) variables. SSGs (n=
13; 68%) and match simulations (n=11; 58%) were
the most investigated training activities. Of the studies
which evaluated differences between training activities
and competition (n=17; 89%), 14 studies (82%)
reported a statistically significant difference in at least
one variable. Further, of the 112 variables (technical n
=50; physical n=45; and tactical n =17) quantified
across studies, 69% were significantly different
between training and competition environments. This
systematic review provides insight into the evidence-
base investigating the representativeness of training
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activities, offering coaches a foundation for more rigorous
planning and reflection. This can help lead to the develop-
ment of tools such as the representative practice assessment
tool (RPAT) used for assessing and enhancing practice task
designs in tennis.’> By highlighting these discrepancies,
coaches are better positioned to design training environ-
ments that more closely replicate competitive demands,
thereby improving the precision and effectiveness of pre-
scribed sessions.

Methodological considerations for evaluating
representativeness of training activities

There are several key methodological limitations within the
included studies to be aware of when interpreting the
results, comparing data between studies, and informing
practical applications.

Firstly, studies predominantly investigated the representa-
tiveness of training activities for team sports, and specifically
invasion sports (Australian rules football, football, basket-
ball), with the only individual sport studies investigating net-
wall (tennis) and combat (tackwondo) sports. Due to the dif-
fering internal logic between sport types,>> the resulting
physical, technical, tactical and psychological characteristics
of performance may differ due to the differing phases or
moments of the game (e.g., invasion games; in possession,
out of possession, transition, set pieces) and the subsequent
interactions which may occur (e.g., between teammates,
between the opposition). Therefore, there may be limited
value in comparing the representativeness of training activ-
ities between sports (or sport types), and a need for future
research to develop a sport-specific evidence-base investigat-
ing the representativeness of training activities.

Secondly, there was homogeneity observed in the parti-
cipants across studies, for example, predominantly male
(63%), senior (63%), and competing at national playing
standards (53%). Due to the population-specific (e.g.,
physiological, biomechanical) and contextual differences
(e.g., training provision, competition structures) which exist
between sporting populations (i.e., male and female, senior
and youth), it may be inappropriate to inform applied prac-
tices from research derived from other populations.’*>’
Therefore, future research should aim to develop a
population-specific evidence-base relating to the represen-
tativeness of training activities, to inform the design, deliv-
ery and review of coaching practices which are appropriate
for the respective population.

Thirdly, the sample size of studies was either limited (i.e.,
single team samples (84%), low number of observations),
and/or poorly reported (e.g., number of competitions/training
sessions observed, number of individual training competition/
training activity observations). Consequently, single team sam-
ples may have limited generalisability to the wider populations
due to team-specific strategies or philosophies which may
influence performance during competition or training.

Further, the low (or unclear) number of observations contribut-
ing to analyses and subsequent results may not sufficiently
account for such between-competition®®>%/session®”¢! vari-
ation in observations. Therefore, future research should aim
to adopt a multi-team data collection approach and conduct
data collection over a greater longitudinal period (e.g., competi-
tive season) to increase the number of competition/training
observations and account for such variation, whilst also ensur-
ing a sufficient level of and clarity in description of the methods
adopted (i.e., number of observations, inclusion criteria) to aid
interpretation of results and comparisons between studies.

Lastly, there are specific considerations and necessary
cautions for comparing the physical, technical or tactical
characteristics quantified across studies. Considering phys-
ical variables, due to between-system differences (e.g.,
video-based time-motion analyses, GPS units, optical track-
ing), sampling frequencies (e.g., GPS; 10 Hz?3>>%%
15 HZz**),%* manufacturer-specific data processing methods
(e.g., GPS; Catapult®>***? vs SPI Elite GPSports**)**> and
variable definitions (e.g., high-speed running threshold:
14.4 kmh™ 3%; 19.8 km'h™" *¥) direct comparison between
studies may not be appropriate.**®* Likewise, readers should
be cautious of absent/inconsistent operational definitions for
variables®* and absence of reliability assessments when com-
paring technical variables. Further, particular caution is
required when evaluating the representativeness of training
activities where studies have implemented differing methods
of data collection to quantifying characteristics during train-
ing and during competition.>**>=74%3% Fyture research
should ensure consistency in data collection between training
and competition environments, and where this is not pos-
sible, assess the interchangeability of data obtained via differ-
ing data collection methods.®>*® Accordingly, coaches
should interpret training and competition data with caution,
recognising that methodological inconsistencies may lead
to misleading conclusions about performance demands.

Representativeness of training activities

Match simulations (or full-sided games)®” are training activ-
ities played to regulation rules, and thus should be the training
activity expected to most closely replicate the demands of
competition activity.*® However, results from this review
showed match simulations often failed to replicate competi-
tion demands. Across all studies analysing match simulations,
72% (£ 22%) of variables quantified were significantly differ-
ent to competition. This finding challenges the assumption
that match simulations replicate the demands of competi-
tion.'® Recognising this discrepancy is a key component of
a coach’s reflective process.” Effective reflection requires
challenging the ‘why’ training environments designed to mir-
ror competition often fail to do so. Several methodological
and contextual factors may contribute to the variation between
environments. One of which is the lack of pressure or chal-
lenge present in the competitive environment (e.g., lack of
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crowd noise, unpredictability of officiants etc.).® Research
reports that coaches combat this factor by introducing per-
formance scores® or using audio cues to mimic the stadium
environment/pressure within training.”® All actions appeared
to increase playing effort and demands within these studies.
However, within this review, no study reported implementing
any of these methods to increase performance demands; if
done, this may have elicited demands closer to competition
performance. Further investigating environment manipulation
may offer insights into how performance demands can be
more effectively elicited in match simulation training. The
representativeness of match simulations may be compromised
by coach-prescribed load management strategies’'~"> which
can reduce training intensity to competition. This is especially
relevant in collision sports’*”> (such as Australian rules foot-
ball)’®”” where coaches often adjust training loads to mitigate
injury risk. Whilst these precautions aim to maximise per-
formance, they may limit the fidelity of match-based training
activities. Equally, it may be the case coaches deliberately
manipulate aspects of skill learning in a periodised manner.
Indeed, frameworks have been developed related to how coa-
ches may effectively develop skills over time (see Farrow &
Robertson’® and Otte, Millar & Klatt” for examples).
Coaches should critically evaluate the intended aim of each
session/drill to determine whether a match simulation is the
most appropriate format.** Where replicating competition
demands is not the primary objective, coaches should consider
alternative training modalities (e.g., SSGs).

The most frequently analysed training activity within the
review was SSGs. These training activities also lacked rep-
resentativeness, with 77% (£ 27.6%) of variables signifi-
cantly different to competition. This demonstrates that,
despite their popular use within traditional coaching®' and
literature,*®* SSGs may not adequately represent the
physical and tactical demands of competition. The lack of
resemblance to competition may reflect intentional design
as opposed to a misinterpretation of representativeness.
SSGs have frequently been reported to have an objective
of skill acquisition,* decision-making,*** and tactical
awareness.>>%¢ Furthermore, this review revealed 26 differ-
ent SSG formats, highlighting flexibility of this training
activity. This difference also reflects the nuanced planning
processes regarding a coach’s session design, where task
constraints and intended outcomes shape the structure and
objective of each SSG format.®> In total, two studies*>*’
specifically analysed variations in playing numbers and
field dimensions, respectively. Both studies demonstrated
that manipulation of task constraints can affect performance
outcomes, reinforcing the importance of understanding how
the planning process can directly influence the outcomes of
a training activity. Aside from this, Djaoui et al.** examined
compounded task constraints (e.g., combinations of playing
numbers, pitch dimensions and rule variations) and reported
significant differences from various training activities. This
would indicate that task constraints can interact between

each other to achieve specific performance outcomes as
opposed to operating in isolation. Therefore, judging the
effectiveness of SSGs solely by how closely they replicate
full-match conditions may not be an appropriate protocol.
Future research examining SSGs and representativeness
should report session aims and coach intentionality to clar-
ify whether observed mismatches reflect a deliberate tech-
nical focus or a failure to represent match demands. From
a coaching perspective, this highlights the need for critical
reflection on the purpose and design of SSGs, ensuring
that task constraints are intentionally aligned with specific
learning outcomes rather than implicitly assumed to mirror
match play. Coaches should therefore interrogate the extent
to which SSG-derived data informs decision-making,
recognising that misalignment between training design
and competitive demands may reflect intentional pedagogy
or, conversely, limitations in reflective practice.

After considering two game-based formats, it is important
to acknowledge drill-based training activities. Whilst they
were less commonly reviewed (n=4),>>?>%% 57.1% (+
53.5%) of variables within these studies deviated signifi-
cantly from the values observed within competition. These
activity types tend to focus on skill development (ongoing
refinement and improvement of a skill over time) and do
not encompass a full competition environment,®” potentially
explaining the high differences between training and compe-
tition. Drill-based activity can be designed to target isolated
components of competition, rather than the full match envir-
onment. This is reflected in the results of this review with
both match simulations and SSGs showing higher percentage
of variables deviating significantly between training activities
and competition, than in drill-based training. Acknowledging
this can reveal that representativeness should be interpreted
relative to the intended focus of the activity. A drill may be
representative of a specific set play or tactical moment in iso-
lation, even if it does not reflect the broader demands of a full
match environment. Krause’s research®® demonstrates how
drill-based activities can replicate phases of match play.
For example, the serving drills produced fault percentages
likened to match conditions, despite focusing exclusively on
the serve, an isolated but essential component of a tennis
match.®® This highlights how drill-based activities, whilst
seeming to lack the contextual demands of a game-based activ-
ities, offer action fidelity. To reinforce this, Pinder et al,,'®
emphasised that training environments do not need to mirror
competition directly. These environments should instead pro-
vide adequately comparable situations and challenges which
align with those typically seen within competition contexts.

Task constraints and the representativeness of
training activities

Whilst only a minority of studies (n = 3)***>**7 within this
review directly compared task constraints (e.g., playing
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numbers and field dimensions), many other studies reported
the structure of their training activities and how these struc-
tures could influence representativeness. Although studies
applying only one task constraint®>3*3741743-30 4o not
establish direct causality to representativeness, variations
in how these constraints are implemented (e.g., removal
of*! vs inclusion of stoppages™) can lead to different per-
formance outcomes. This implies that deliberate manipula-
tion of task constraints can alter the functionality and
fidelity of training activities.

Player numbers were a commonly analysed task con-
straint manipulated within the studies of this review (n=
9; 75%)43638:4041.4547.5051 apq are also frequently uti-
lised within literature.®>%#° Training formats with playing
numbers closer to match conditions (e.g., 8vs8, 9vs9 in
football) are more likely to elicit demands comparable to
competition,?’ likely due to preservation of functionality
and perception-action coupling. In contrast, training for-
mats with much smaller playing numbers (e.g., 2vs2)
exhibit higher technical demands (e.g., passing fre-
quency),®® and a reduction in task representativeness
observed. These findings were observed within the present
review.*%*7 Utilisation of small playing numbers are useful
when aiming to overload specific skill within training for-
mats,” whereas larger playing numbers to preserve aspects
of match conditions.*” It should be acknowledged that
many of the results presented from the reviewed studies
were descriptive rather than comparative. These insights
offer practical recommendations for coaches to adopt for
their particular context rather than definitive laws governing
practice.!” The application of deliberate task constraint
manipulation enables coaches to refine prescriptions of
training, achieving precise session outcomes.

Area-based task constraints (e.g., field size, space per
player) appeared as frequently analysed within this review
(n=10; 83%),3+36-38.40:41.44.4547.5051 The regylts presented
amongst the reviewed studies indicate that altering field
width can alter tactical variables (e.g., length per width
ratio, stretch index).*> Djaoui et al.** described that field
area does not consistently change the rate of maximal
sprinting speeds, larger playing areas did tend to produce
higher sprinting velocities. In wider research, larger playing
areas are associated with increased between-session vari-
ability regarding technical outputs,®® In contrast, analysis
of smaller playing areas result in an increased display of
technical action density (shots, tackles, passes), but a reduc-
tion of representativeness.”” Recognising these patterns
highlight the need for coaches to holistically review their
administered task constraints to minimise unwanted fluctua-
tions amongst comparable training activities. Increased
space per player has shown to provide more time for prompt
decision-making and technical skills execution.® Reduced
functionality and action fidelity within segments of a ses-
sion can impede skill transfer into a competition environ-
ment, as performers have been less exposed to realistic

opposition tactics (e.g., high/low defensive pressure).”’
As a practical example for coaches, reducing pitch size to
increase passes and tackles may support technical repetition
but is unlikely to expose players to realistic defensive spa-
cing. Conversely, increasing space per player may better
replicate  opposition structure and decision-making
demands, even if technical actions occur less frequently.

Despite numerous studies manipulating task constraints
to create a representative training environment, there
remains a limited understanding of how specific task con-
straints can be utilised to achieve representativeness.
Among the reviewed studies, prescribed task constraints
varied considerably, with only 5vs5,*** 6vs6***” and
8vs8%%” formats appearing across multiple studies within
the same sport. However, differences in pitch dimensions
and time durations make comparisons difficult. Even where
formats overlapped, studies focused on different perform-
ance variables. Couto et al.*> examined tactical variables,
Dijaoui et al.** analysed sprinting speed and Olthof et al.*’
analysed a wider range of variables across multiple domains
(technical and tactical) none of which aligned across stud-
ies. Practitioners should consider how training tasks can
be designed to better align with the demands of competi-
tion. This includes ensuring that key informational con-
straints, task dynamics, and environmental conditions are
sufficiently represented to support effective skill transfer.”?
Furthermore, to advance both research and practice, future
studies should build on existing analyses, across a wider
population rather than examining formats in isolation.
Greater consistency across studies would allow coaches to
interpret findings more precisely and apply task constraints
with greater accuracy and confidence. As clearer empirical
guidance emerges, coaching expertise in constraint manipu-
lation will continue to develop.

Representative variables during training activities

Technical variables were the most frequently analysed vari-
able across the reviewed studies, with team possession-
based variables receiving significant attention. However,
when compared to match data, 65% of possession-based
variables differed significantly, suggesting possession dur-
ing training activities are not reflective of competition.
Although possession-based metrics are commonly used to
assess technical performance, they require further refine-
ment to accurately reflect game conditions. Research sur-
rounding possession length in elite male European league
football has indicated team success within match play.”*
5 Furthermore, Bradley et al.”® discovered that football
teams operating with increased ball possession percentages
perform more high intensity running and execute greater
technical events (e.g., passes). In contrast, research within
youth female match play revealed that a team with a higher
individual number of possessions had low ball retention
characteristics,”” which can offer insights towards further
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prescription of training activities. Team-based findings
should be approached with caution, as inter-team variation,
driven by factors such as location,”® individual player
skill,”® and previous match outcome,”® could make results
context-dependent.'® Coaches who plan and deliver ses-
sions with match representative constraints (e.g., spatial
limitations, defensive pressure) would be able recreate the
prolonged possessions observed in competition within their
training that can drive performance.

The present review revealed that 57.0% (+25.2%) of all
physical variables differed significantly between competi-
tion and training. The large standard deviation observed
was likely due to the diverse range of activity aims and
methodologies used amongst studies. This disparity is
also reported in wider research, specifically in
Avila-Moreno et al. systematic review examining physical
demands in basketball.'°! Their research found that compe-
tition elicited higher internal and external loads than train-
ing, despite its shorter duration. Due to methodological
diversity across studies, comparisons remained descriptive.
This does not inherently mean methodology within studies
should be uniform, as RLD is inherently contextually
dependent, but rather demonstrates the need for clearer
articulation of the intended performance outcomes and
how task constraints are used to enable this. Of the three
variable types examined (physical, technical, tactical) phys-
ical variables across all training activities proved the most
representative of competition demands. Within specific
training activities, match simulations yielded the highest
average representativeness of competition demands (33.3
+16.7), however still remaining highly variable across
studies (ranging from 50%** to 16.6%"*® of physical vari-
able differing significantly from competition environ-
ments). Despite this, their overall similarity to
competition remained limited, with a mean representative-
ness of just above 50%. Variation in physical training is
often due to a coach’s targeted stimuli, such as high-
intensity training, aerobic condition or recovery-based
work. The variability typically reflects the dynamic needs
of the team, influenced by factors like such as seasonal peri-
odisation'®* and proximity to matchday.'®® This highlights
the need for coaches to standardise or contextualise training
activities to replicate competition load for physical
variables.

Tactical variables were the least analysed across the
reviewed literature, with only 17 unique variables (26 in
total) examined across five studies. Of these, 14 variables
were statistical compared resulting in 70.6 +37.1% of vari-
ables showing significant differences. Notably, four training
activities (of 8 activities quantifying tactical variables; 50%)
reported no representative tactical outputs when related to
competition, suggesting that the small sample size and
high proportion of unrepresentative training variables may
reflect the complexity and context-dependence of tactical
behaviour. This has been explored in both rugby union

and football, whereby differing tactics emerged amongst
successful and unsuccessful teams,'** and within-team ana-
lysis.®3195:106 Both studies, and the present review, reveal
how tactical representativeness is difficult to assess without
accounting for variation amongst contexts, populations and
training environments. For coaches that are planning train-
ing activities and designing sessions, the first aim should be
to establish their team’s tactical identity. After doing this
training should then be tailored to cater to the context-
specific environment which has been established. Further,
the prescribed training, should be consistently reviewed
and altered to account for the dynamic nature of a team’s
tactics and structure. '’

Lastly, no study evaluated the representativeness of psy-
chological characteristics (e.g., visual exploratory activity)
during training activities. The limited research investigating
psychological characteristics is reflective of wider literature
within sport, where physical,'®” technical,'°® and tactical'®’
performance has predominantly been investigated to under-
stand training and competition demands. This may be con-
sequential of the methodological challenges in quantifying
psychological characteristics of performance. Typically
sport psychology research has quantified non-behavioural
variables (e.g., collected via questionnaire or interview-
based methods pre- or post-performance),''® or has utilised
performance outcomes (e.g., physical, technical or tactical
actions, win/loss) as outcome variables for assessing the
efficacy of psychological interventions on sporting per-
formance.” However, such approaches would be inappro-
priate for evaluating the representativeness of training
activities for psychological characteristics. Therefore,
future research is warranted which provides insight into
the functionality of a training activity (i.e., the degree to
which an athlete is able to use the same information sources
during competition to help contextualise decisions and
movements),'® for example quantifying visual exploratory
activity (e.g., scanning),''*'"® to inform the design, deliv-
ery and review of representative training environments.

Limitations

This systematic review has implemented a methodologic-
ally rigorous approach to reviewing the scientific literature
evaluating the representativeness of training activities. For
example, the review adhered to the PRISMA guidelines,?’
searching relevant electronic databases, with no date nor
language restrictions, whilst using search terms relating to
representative learning design, training activities and sport
coaching. Further, two researchers independently com-
pleted the two-stage screening process (CF, AHA), whilst
the lead researcher completed data extraction for all studies,
and subsequently, all data was checked independently by
another researcher (AHA). However, as in all research,
there are limitations which should be acknowledged.
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To be eligible for inclusion, studies were required to
quantify performance in both training and competition
environments to evaluate representativeness, therefore,
excluding studies which only quantified performance dur-
ing training or competition. Given the body of evidence
which exists investigating training or competition demands
in isolation within different sports''* (e.g., football,** rugby
league,'">!''® Australian rules football,'!” volleyball,''®
tennis''”) and populations (e.g., youth'?® and senior,'?!
female'*? and male,'"* competitive standard'®'-'??), a crit-
ical understanding of the findings within this evidence-base
may be useful in lieu of the limited research studies expli-
citly comparing training and competition demands.
Further, whilst no explicit language restrictions were
applied to eligibility criteria, only English search terms
were included in the search strategy. Therefore, this may
have limited the identification of studies written in other
languages, and consequentially there may be a language
bias within the study,'?* particularly given all included
studies were written in English. Additionally, as part of
our data extraction process, we did not contact authors if
data was not distinguishable from the article itself and
only utilised available data. This may have precluded
some information relevant to the review. However, this
approach was used to ensure transparency, reproducibility
and consistency across studies. Another limitation of this
review was that over half of the included studies were iden-
tified through manual reference searching, indicating that
the initial search terms (e.g., ‘representative learning’ OR
‘ecological dynamics’) did not capture all eligible studies
and may have skewed the evidence base toward studies
published after the emergence of and in the location
where RLD was first coined. Future research exploring
representativeness of training activities should consider
strategic inclusion of key words to aid inclusion in litera-
ture searches, whilst review articles should aim to iden-
tify alternative keywords which may be used within
such research and further refine their search terms to
avoid unintentional bias toward studies examining
RLD, compared to solely representativeness. Lastly, this
review has discussed the heterogeneity of included studies
(i.e., participants, data collection methods) and the potential
implications. Researchers and practitioners should be cautious
in their interpretation of data and findings presented, whilst
future research requires clearer reporting of methods adopted
(e.g., number of training observations, inclusion criteria for
observations, description of training activities) and greater
consistency in the methods adopted (e.g., operational defini-
tions, inclusion criteria for observations) to facilitate compar-
isons between studies.

Conclusion

This review provides an evidence-informed basis to support
the systematic planning, delivery and evaluation of

representative coaching practice. Across the research, three
key findings emerged. Firstly, methodological inconsisten-
cies were prevalent across all studies. Operational defini-
tions, sampling frequencies, and reliability assessments
were frequently omitted, and activities labelled similarly
(e.g., SSGs or match simulations) varied in format, duration
and the measured outcomes. Both of which limited cross-
study comparisons. Comprehensive reporting of data col-
lection procedures and reliability checking is essential to
improve methodological clarity and interpretability.
Ensuring methodological homogeneity would directly
benefit coaches and strengthen the knowledge base from
which they draw upon. This would enable coaches to
make more informed, evidence-based decisions when
designing and reflecting on training sessions.

Secondly, there was a concentrated evidence base, with
most studies analysing male participants competing at
national level or higher and focusing on team sports.
Whilst this makes up a large demographic, the outcomes
may not be representative of other populations such as
youth or female athletes. Furthermore, there was a focus
towards technical and physical variables with training activ-
ities restricted mostly to SSGs and match simulation (most
of which failed to reflect competition). Expanding the
evidence-base to include more diverse groups and training
modalities can improve specificity to practical environ-
ments. This would further allow coaches to integrate
context-relevant training activities into their practice, lead-
ing to elevated action fidelity and effectiveness of pre-
scribed coaching interventions. It should also be noted
that RLD by design makes it difficult to generalise and so
further research to provide a greater understanding of how
RLD is determined, measured, discussed and maintained
would also be highly valuable to the field.

Third, whilst planning and reflection are crucial in effect-
ive coaching, many training activities (particularly match
simulations) failed to replicate the physical, technical and
tactical demands of competition. This pronounced mis-
match demands coaches to design each session plan with
representativeness at the forefront of session design and
to reflect critically on whether real-game benchmarks are
being met. To better support coaching practice, future
research must improve reporting standards, expand athlete
sampling and clarify how specific constraints shape repre-
sentativeness. Closing this gap will enhance skill transfer,
promote effective decision-making and, ultimately, prepare
athletes and teams to perform at the highest of standards
within competition.

Finally, from a coach education perspective, these find-
ings underscore the importance of developing coaches’ cap-
acity to critically engage with research and training design
principles. Rather than merely relying on teaching activity
structures such as small-sided games or match simulations,
coach education programmes should prepare coaches to
evaluate the rigour of existing research that they may read
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to inform their practice. Equally, there should be a focus on
the representativeness of training activities in relation to
competitive demands. Integrating representative learning
design principles within formal coach education and con-
tinuing professional development may promote more inten-
tional planning, delivery, and reflection of practice. Put
simply; by including research literacy and critical decision-
making skills, coach education can better support the trans-
lation of evidence into effective, context-specific coaching
practice.
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