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Abstract
This study sought to: (1) document the multifaceted training practices of soccer officials in relation to their role and offi-

ciating category; and (2) explore the association between the officials’ training practices and perceptions of the attributes

pertinent to optimal performance. Field referees and assistant referees at officiating categories 1–3 (n= 173) with the

Scottish Football Association were invited to participate in this national cross-sectional study. Using the Referee

Training Activity Questionnaire (RTAQ), officials reported the volume and type of training engaged in during a 2-week

in-season period. Respondents’ perceptions of the skills pertinent to performance were also explored using a 7-point

Likert scale (1= not at all important; 7= extremely important), with the frequency in which they trained these skills assessed
using a 5-point Likert Scale (1= less than once a month; 5=more than once a week). Ninety-one responses were received,

representing a 52.6% response rate. Irrespective of their role or level of professional attainment, the officials’ training was
focused mostly on physical conditioning, with significantly less time apportioned to decision-making (P< 0.001; ES= 1.28),

psychological (P< 0.001; ES= 1.47), and technical (P< 0.001; ES= 1.23) skills training. Meanwhile, although decision-mak-

ing and psychological skills were rated as “very important” to “extremely important” amongst both field referees and assist-

ant referees, officials purposefully trained these skills “less than once a month.” The present study provides important new

insights into the training practices engaged in by soccer officials. As accurate decision-making is at the forefront of soccer

officiating, enhancing the exposure of match officials to match-related decision-making during training should be consid-

ered a priority for future research.
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Introduction
Soccer officials are tasked with ensuring that match play is
contested in accordance with the laws of the game.1 Whilst
such objectives appear relatively straightforward, the chal-
lenging psycho-physiological conditions that characterise
match play render the officials’ task an immensely difficult
one. For instance, alongside their duty to undertake
complex decision-making processes, field referees (FRs)
cover total distances of 9–11 km; considerable proportions
of which incorporate high-intensity actions such as high-
speed running and sprinting.2,3 Conversely, with their
movement limited to half the length of the field, assistant
referees (ARs) cover ∼5 km during match play.3 The psy-
chological demands imposed upon soccer officials are
also vast, with their decisions being routinely scrutinised

by players, managers, and spectators alike.4 Finally, suffi-
cient technical knowledge (knowledge of the laws of the
game etc.) is an important pre-requisite of successful
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soccer officials, with game management skills (body lan-
guage etc.) underpinning the ability of interactor officials
to “manage” the game effectively.5,6 Thus, to cope with
the breadth of demands encountered during match play
and facilitate optimal performance, soccer officials require
a multifaceted skill profile encompassing well-developed
physical, decision-making, psychological, and technical
attributes.6,7 While the most appropriate methods of devel-
oping such skills remain open to debate, research has long
argued the role of deliberate practice—that is, effortful and
structured activity with the intention of enhancing perform-
ance.8 As contended by the theory of deliberate practice,
between-group differences in skilled performance relate
predominantly to differences in the volume of training
accumulated over extended periods of time.9 Accordingly,
the long-term commitment of soccer officials to training
and practice appears crucial if the skills and attributes
necessary to officiate at the top level of the game are to
be acquired.

The magnitude and direction of adaptations achieved in
response to training are dependent upon a multitude of vari-
ables. Firstly, within physical training, we know that the
training load imposed over a given time plays a key role
in shaping the training response.10 Careful adjustments to
the volume and intensity of training are therefore necessary
in order to maximise training-performance potential.11

Quantifying the volume and intensity of training performed
by soccer officials therefore represents an important aspect
of effective training management.12 The specificity of train-
ing, or the extent to which the stimulus reflects the demands
of competition, also warrants consideration. In the context
of soccer officials, the principle of specificity holds that
their training programs should reflect the multidimensional
nature of the role.13 It would therefore appear important to
monitor each aspect of a soccer official’s training and prep-
aration, with attention paid not only to the time engaged in
physical training, but that apportioned to decision-making,
psychological, and technical skills training also. Equipped
with such information, coaches and practitioners working
with match officials may be able to better prescribe
and diversify training, with the intention of optimising
performance.

In contrast to the volume of literature pertaining to the
players, the training practices of soccer officials have gone
largely unexplored. Previously, Weston et al.14 provided
an account of the training engaged in by an elite English
Premier League official over an 8-year period.
Notwithstanding the value of such data in detailing the
longitudinal training practices of an elite FR, these data
were limited to physical training sessions only, and did
not consider the time apportioned to other activities pertin-
ent to soccer officials. In a series of other studies, an
amended version of the deliberate practice questionnaire
was administered amongst elite Belgian and English offi-
cials to document the time engaged in various on-field

and off-field training activities.15,16 Respondents’ training
was found to be largely focused on physical conditioning
with less time devoted to skills practice.15,16 It was also
noted that officials invested large volumes of time in the
development of their declarative and procedural knowl-
edge through lecture-style meetings, with practical
decision-making experience being limited to competitive
matches.15 The applicability of the deliberate practice
questionnaire used within this research with soccer offi-
cials has however been questioned.17 In particular, as the
deliberate practice questionnaire was initially developed
and validated for use with soccer players, a large emphasis
remained on physical training activities, with little detail
provided surrounding the activities unique to soccer offi-
cials, such as specific decision-making, psychological,
and technical skills training. It is therefore unclear
whether previous observations simply reflect the limited
scope of the measurement tools utilised.15,16 Meanwhile,
considerable developments have been made since these
early observations, with researchers investigating the effi-
cacy of a range of video-based training methods to exped-
ite the acquisition of decision-making expertise. Methods
that have been explored include video-based decision-
making with immediate feedback,18,19 variable video
speeds,20 blurred footage,21 and more recently, 360°
virtual reality.22 Little is however known about the
extent to which such decision-making training methods
have transferred into the applied setting. Additional
research is therefore necessary to expand upon the early
findings and to document engagement in the wider spec-
trum of activities pertinent to performance. Previous
research has also largely focused on elite FRs, with little
data currently available for ARs or those officials of
lower levels of professional attainment.15,16 Given the dif-
fering demands imposed on FRs and ARs,3 and the varying
levels of training support provided to officials at different
stages of their careers, training practices may well differ
amongst different types and levels of officials. The aim of
the current study was therefore to provide an updated
account of the training practices engaged in by soccer offi-
cials in relation to their roles (FRs or ARs) and officiating
category. A secondary aim was to explore the association
between the perceptions of soccer officials and the training
practices they engaged in.

Methods

Participants
Soccer officials listed in Categories 1–3 (n= 173) with the
Scottish Football Association were invited to participate in
this national cross-sectional questionnaire study. An over-
view of the career pathway for match officials within
Scotland is presented in Figure 1. Briefly, Categories 1
and 3 Specialist Assistant Referee (3SAR) are the highest
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categories of FRs and ARs, respectively, and can officiate at
the highest levels of the Scottish Professional Football
League (SPFL). Category 2 represents the second tier of
FRs within Scotland and includes FRs who can officiate
within lower-level national competitions such as the
SPFL Development Leagues. Category 3 consists of
lower-level FRs who may be promoted to Category 2 as
FRs or transition to Category 3SAR and specialise as
ARs. All officials within Categories 1–3 receive ongoing
support from referee coaches and observers. Invitations
were circulated during the in-season via email between
September 2018 and December 2018, and no incentives
to complete the questionnaire were offered. Informed
consent was obtained electronically on the first page of
the questionnaire and the study received institutional
ethical approval.

Questionnaire
The training practices and perceptions of respondents were
assessed using the Referee Training Activity
Questionnaire (RTAQ). Briefly, the RTAQ was previously
developed and validated for specific use with soccer offi-
cials through a systematic, multi-stage process that com-
prised: (1) item generation and questionnaire

development; (2) assessments of the face and content val-
idity; and (3) assessments of criterion validity. Crucially,
stages 1 and 2 were undertaken with an expert panel com-
prising elite soccer officials (FRs and ARs) and their
coaches, with stage 3 comparing the responses of officials
on the RTAQ to 7-day training records using diaries and
heart rate monitors. The results showed that the RTAQ
possessed excellent levels of face, content, and criterion
validity.17

In the current study, the questionnaire was created using
an online survey tool (Online Surveys, Jisc, UK) and was
distributed to participants in the form of a web link. Prior
to completing the RTAQ, participants provided demo-
graphic information such as their date of birth, an estima-
tion of when they first became a match official, their
officiating category (i.e. Category 1, 2, 3, or 3SAR), and
the highest level at which they have officiated (i.e. intercon-
tinental, continental, national, regional). The RTAQ then
comprised of two primary sections: (1) general training
practices; and (2) specific training practices. To examine
general training practices, officials used open-ended
response scales to “Indicate the number of times (within
the past two weeks) and the average duration per session
(mins)” that they engaged in various activities belonging
to the following categories: domain-specific activities

Figure 1. Overview of the elite career pathway for match officials within the Scottish Football Association.
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(e.g. self-led individual training); training environment (e.g.
pitch-based); and training objective (e.g. skill develop-
ment). To examine specific training practices, officials
used open-ended response scales to “Indicate the number
of times (within the past two weeks) and the average dur-
ation per session (mins)” that they engaged in activities
categorised as physical training (e.g. high-intensity interval
training); decision-making training (e.g. on-field refereeing
simulations); psychological skills training (e.g. self-talk);
and technical skills training (e.g. laws of the game study).
In this section, officials were also asked to “Indicate how
often” they engaged in training focused on developing spe-
cific skills and attributes belonging to the following cat-
egories: physical attributes (e.g. aerobic endurance);
decision-making attributes (e.g. anticipation); psycho-
logical attributes (e.g. emotional control); technical attri-
butes (e.g. on-field positioning); and game management
attributes (e.g. body language). Responses were provided
using a 5-point Likert scale (1= less than once a month;
5=more than once a week), with response anchors fully
labeled as per previous recommendations.23 An overview
of the structure of the RTAQ is presented in Table 1, with
the RTAQ and definitions used for each item available as
Supplemental Files.

In addition to the RTAQ, the perceptions of officials and
the importance they attributed to these various skills and
attributes were obtained.24 In doing so, mismatches
between the perceptions and practices of officials could
potentially be highlighted. Accordingly, a supplementary
section was completed following the RTAQ whereby
respondents used a fully labeled 7-point Likert scale (1=
not at all important; 7= extremely important) to indicate
the level of importance they attributed to a range of physical
(n= 10), decision-making (n= 9), psychological (n= 5),
technical (n= 6), and game-management (n= 4) skills.
The constructs listed in this section of the questionnaire
were identical to those of the RTAQ, which were found
to possess excellent levels of face, content, and criterion
validity.17 In total, the questionnaire took 16± 7 min to
complete.

Statistical analyses
Demographic information derived from multiple-choice
questions were converted into a proportion of the total
number of responses per category, with descriptive statis-
tics reported as mean± SD. Measures of training volume
were ascertained by multiplying the frequency and dur-
ation of training. Prior to the use of parametric statistical
test procedures, Shapiro-Wilk’s tests were used to verify
that the data were normally distributed.
Between-category differences in the volume of training
engaged in were analysed using factorial ANOVAs
(two-way mixed), with referee category (e.g. Category 1,
2, 3, and 3SAR) adopted as the between-participants

factor and training activity (e.g. match officiating,
coach-led individual training, coach-led group training,
self-led individual training, self-led group training,
peer-led play) as the within-participants factor. Separate
ANOVAs (n= 9) were conducted for each category of
general (i.e. domain-specific activities, training environ-
ment, training objective) and specific (i.e. domain-specific
activities, training environment, physical training, decision-
making training, psychological skills training, technical
skills training) training activity. Any violations to sphericity
were corrected using Huynh-Feldt procedures when the
Greenhouse-Geisser value was greater than 0.75. When the
Greenhouse-Geisser value was less than 0.75, any violations
to sphericity were corrected using the Greenhouse-Geisser
procedure. Mean standardised differences are reported as
Cohen’s effect sizes (ESs) with the following criteria used
to interpret the practical significance of findings: trivial, <
0.2; small, 0.21–0.6; moderate, 0.61–1.2; large, 1.21–1.99;
and very large, > 2.0.25 Likert scale responses concerning
the ratings of importance and frequency of training are pre-
sented in a descriptive manner as the mean response
expressed as an integer, with no inferential analyses per-
formed on this data.26 Statistical procedures were performed
using Statistical Package for Social Sciences (SPSS 22.0,
IBM, USA), with significance set at P<0.05.

Results

Respondents
A total of 91 responses were received, representing an
overall response rate of 52.6%. Five responses were
excluded from the final analyses due to incomplete
answers. Subsequently, a total of 86 responses were
included in the final analysis. An overview of respondents’
demographic information is presented in Table 2.

General training information
Domain-specific activities. There was a significant main
effect for activity (F(2,172)= 137.25, P< 0.001) with more
time apportioned to self-led individual training than
match officiating (P= 0.001; 95% CI, 26–157 min, ES=
0.46), coach-led individual training (P< 0.001, 95% CI,
223–367 min, ES= 1.34), coach-led group training (P<
0.001, 95% CI, 134–276 min, ES= 0.95), self-led group
training (P< 0.001, 95% CI, 298–378 min, ES= 1.43),
and peer-led play (P< 0.001, 95% CI, 239–374 min, ES=
1.48) (Table 3). More time was apportioned to match offi-
ciating than coach-led individual training (P< 0.001; 95%
CI, 166–239 min, ES= 1.81), coach-led group training (P
< 0.001; 95% CI, 74–153 min, ES= 0.93), self-led group
training (P< 0.001, 95% CI, 183–248 min, ES= 2.17),
and peer-led play (P< 0.001; 95% CI, 182–248 min, ES=
2.11). Time spent in coach-led group training was greater
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than time spent in coach-led individual training (P< 0.001,
95% CI, 57–122 min, ES= 0.90), self-led group training (P
< 0.001, 95% CI, 71–134 min, ES= 1.06), and peer-led
play (P< 0.001, 95% CI, 72–131 min, ES= 1.14). A sig-
nificant activity× group interaction (F(6,172)= 3.18, P=
0.005) was observed. Post-hoc tests revealed Category 1
officials to take part in significantly more self-led individual
training (P= 0.013, 95% CI, 30–368 min, ES= 0.34), but
less coach-led group training (P = 0.003, 95% CI, 24–
159 min, ES= 0.40), than Category 2 officials.

Training environment. There was a significant main effect
for activity (F(3,219)= 56.05, P < 0.001) with more time

apportioned to gym-based training than pool-based (P <
0.001; 95% CI, 170–274 min; ES= 1.39), pitch-based
(P < 0.001; 95% CI, 39–179 min; ES= 0.51), track-based
(P < 0.001; 95% CI, 126–239 min; ES= 1.05), road-
based (P < 0.001; 95% CI, 109–238 min; ES= 0.88),
and classroom-based (P < 0.001; 95% CI, 127–226 min;
ES= 1.16) training (Table 3). Time spent in pitch-based
training was greater than that apportioned to pool-based
(P < 0.001; 95% CI, 67–158 min; ES= 0.81), track-based
(P < 0.001; 95% CI, 25–120 min; ES= 0.50), road-based
(P= 0.002; 95% CI, 15–114 min; ES= 0.43), and
classroom-based training (P < 0.001; 95% CI, 22–
113 min; ES= 0.49). Time apportioned to pool-based

Table 1. Structure of the Referee Training Activity Questionnaire (RTAQ).

Items Question

Response

scale

1. General training practices
1.1. Domain-specific activities Match officiating; Coach-led individual

training; Coach-led group training; Self-led

individual training; Self-led group training;

Peer-led play

Please indicate the number of times

(within the past two weeks) and the

average duration per session that you

have engaged in each of the following

activities.

Open-ended

1.2. Training environment Gym-based; Pool-based; Pitch-based;

Track-based; Road-based; Classroom-based

1.3. Training objective Skill development; Fitness development;

Injury prevention; Match preparation;

Recovery

2. Specific training practices
2.1. Training activities

2.1.1. Physical High-intensity interval training; Continuous

aerobic training; Speed endurance training;

Repeated sprint training; Speed and agility

training; Resistance training; Game-based

activities; Cross-training; Mobility training

Please indicate the number of times

(within the past two weeks) and the

average duration per session that you

have engaged in each of the following

activities.

Open-ended

2.1.2. Decision-making On-field refereeing simulations; Video clip

analyses; Interactive video-based

decision-making; Other

2.1.3. Psychological Self-talk; Emotional control; Automaticity;

Goal setting; Imagery; Activation; Relaxation;

Negative thinking; Distractibility

2.1.4. Technical Technical skills training; Tactical research;

Laws of the game study; Game analysis

2.2. Attributes
2.2.1. Physical Aerobic endurance; Repeated sprint ability;

Speed endurance; Speed acceleration;

Maximal sprint speed; Agility; Strength;

Power; Muscular endurance; Flexibility

Please indicate how often you engage in

training that is focused on developing

each of the following skills and attributes.

5-point

Likert

2.2.2. Decision-making Decision-making when physically tired;

Decision-making under stressful conditions;

Visual skills; Spatial awareness; Anticipation;

Concentration; Multitasking skills; Speed of

thought; Reaction speed

2.2.3. Psychological Confidence; Motivation; Emotional control;

Resilience; Mental toughness

2.2.4. Technical Knowledge of the laws of the game; Tactical

awareness; Reading the game; Flag technique;

Referee-specific movement; On-field

positioning

2.2.5. Game-management Body language; Effective communication skills;

Teamwork; Leadership

McEwan et al. 5



training was less than track-based (P < 0.001; 95% CI,
16–63 min; ES= 0.55), road-based (P < 0.001; 95% CI,
26–70 min; ES= 0.71), and classroom-based (P < 0.001;
95% CI, 23–67 min; ES= 0.68) training. The activity ×
category interaction was not significant (F(8,219)= 0.63,
P= 0.751).

Training objective. There was a significant main effect for the
training objective (F(2,138)= 116.76, P< 0.001) with signifi-
cantly more training focused on fitness development than
skill development (P< 0.001; 95% CI, 174–284 min; ES
= 1.30), injury prevention (P< 0.001; 95% CI, 162–
266 min; ES= 1.28), match preparation (P< 0.001; 95%
CI, 171–269 min; ES= 1.40), and recovery (P< 0.001;

95% CI, 158–263 min; ES= 1.24) (Table 3). The activity
× category interaction was significant (F(5,138)= 3.08, P=
0.011) with category 3SAR officials engaging in more
fitness development than Category 3 officials (P= 0.011;
95% CI, 25–297 min; ES= 0.35).

Specific training practices
There was a significant main effect for activity (F(2,126)=
132.05, P< 0.001) with officials engaging in significantly
more physical training than decision-making (P< 0.001;
95% CI 251–399 min; ES= 1.28), psychological skills (P
< 0.001; 95% CI, 290–434 min; ES= 1.47), and technical
skills training (P< 0.001; 95% CI, 213–346 min; ES=

Table 2. Demographic information of participants (n= 86) who completed the Referee Training Activity Questionnaire (RTAQ).

Category 1 (n= 25) Category 3SAR (n= 28) Category 2 (n= 15) Category 3 (n= 18)

Age (years) 34.7 (8.8) 37.9 (6.1) 30.7 (5.5) 28.1 (5.7)

Officiating experience (years) 15.3 (5.2) 14.5 (4.5) 8.3 (2.1) 7.1 (2.5)

Highest level officiated

Intercontinental (n) 1 (4.0) 4 (12.3) 0 (0.0) 0 (0.0)

Continental (n) 10 (40.0) 12 (42.9) 0 (0.0) 0 (0.0)

National (n) 14 (56.0) 12 (42.9) 10 (66.7) 12 (66.7)

Regional (n) 0 (0.0) 0 (0.0) 5 (33.3) 6 (33.3)

Data presented as mean± SD or number (%). SAR: specialist assistant referee.

Table 3. Total time (min) apportioned by soccer officials to general training practices across a 2-week in-season period.

Category 1

(n= 25)

Category 3SAR

(n= 28)

Category 2

(n= 15)

Category 3

(n= 18)

ALL

(n= 86)

Domain-specific activities

Match officiating 215± 97 209± 78 252± 85 240± 87 229± 87

Coach-led individual training 24± 60 27± 73 26± 54 27± 52 26± 60

Coach-led group training 68± 74 115± 66 159± 105c 121± 68 116± 78

Self-led individual training 406± 211a 325± 172 207± 127 346± 226 321± 185

Self-led group training 24± 73 6± 24 3± 13 19± 33 13± 36

Peer-led play 10± 48 17± 36 5± 21 24± 35 14± 35

Training environment

Gym-based 228± 182 254± 144 226± 137 198± 121 227± 26

Pool-based 15± 40 3± 10 3± 12 0± 0 5± 17

Pitch-based 145± 164 114± 129 113± 108 99± 74 117± 38

Track-based 37± 73 56± 68 33± 60 53± 55 45± 8

Road-based 84± 69 55± 65 16± 45 58± 21 53± 23

Classroom-based 84± 75 63± 76 30± 41 71± 31 50± 23

Training objective

Skill development 27± 63 39± 67 22± 27 23± 37 28± 8

Fitness development 268± 176 349± 218b 222± 79 188± 95 257± 70

Injury prevention 48± 52 49± 68 35± 46 40± 34 43± 7

Match preparation 55± 49 41± 94 30± 31 23± 47 37± 14

Recovery 73± 59 42± 46 33± 31 38± 40 46± 18

Data are presented as mean± SD. SAR: Specialist Assistant Referee.
aSignificant difference from Cat 2 (P<0.05).
bSignificant difference from Cat 3 (P<0.05).
cSignificant difference from Cat 1 (P< 0.01).
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1.23) (Figure 2). Participants reported greater engagement
in technical skills training than decision-making (P=
0.002; 95% CI, 13–78 min; ES= 0.41) and psychological
skills training (P< 0.001; 95% CI, 49–116 min; ES=
0.75), whilst time spent in decision-making training was
greater than that apportioned to the development of psycho-
logical skills (P= 0.004; 95% CI, 9–65 min; ES= 0.39).
The activity x category interaction was not significant
(F(5,126)= 1.13; P= 0.350).

Physical training. There was a significant main effect for
activity (F(5,382)= 18.05, P< 0.001) with more time appor-
tioned to high-intensity interval training, continuous
aerobic training, and resistance training than speed endur-
ance (P≤ 0.028; ES ≥ 0.38), repeated sprint (P< 0.001;
ES ≥ 0.51), speed and agility (P< 0.001; ES ≥ 0.55),
game activities (P≤ 0.016; ES ≥ 0.40), cross-training (P
≤ 0.029; ES ≥ 0.38), and mobility training (P< 0.001; ES
≥ 0.53) (Table 4). Post-hoc tests also revealed more time
to be apportioned to speed endurance than repeated
sprints (P= 0.026; 95% CI, 1–26 min; ES= 0.38) and
speed and agility (P= 0.004; 95% CI, 3–33 min; ES=
0.44) training. The activity× category interaction was not
significant (F(14,382)= 0.77, P= 0.705).

Decision-making training. There was a significant main effect
for activity (F(1121)= 50.28, P< 0.001) with post-hoc tests
revealing more time to be apportioned to video-clip ana-
lyses than on-field simulations (P< 0.001; 95% CI, 39–
79 min; ES= 0.85), interactive decision-making (P <
0.001; 95% CI, 36–78 min; ES= 0.78), and other types of
decision-making training (P< 0.001; 95% CI, 40–82 min;

ES= 0.86) (Table 4). A significant activity × category inter-
action (F(4121)= 2.63, P= 0.033) was observed with cat-
egory 3SAR officials spending more time in interactive
decision-making than category 1 officials (P= 0.049; 95%
CI, 0–48 min; ES= 0.29).

Psychological skills training. There was a significant main
effect for activity (F(5,374)= 4.85, P < 0.001) with more
time apportioned to goal setting than emotional control
(P= 0.011; 95% CI, 1–15 min; ES= 0.41), negative think-
ing (P= 0.019; 95% CI, 1–17 min; ES= 0.39), and
distractibility training (P= 0.023; 95% CI, 1–17 min;
ES= 0.38) (Table 4). More time was apportioned to
imagery than negative thinking training (P= 0.016; 95%
CI, 1–14 min; ES= 0.40) and distractibility training (P=
0.017; 95% CI, 1–14 min; ES= 0.39). The activity× cat-
egory interaction (F(14,374)= 0.63, P= 0.838) was not
significant.

Technical skills training. There was a significant main effect
for activity (F(2198)= 15.92, P< 0.001) with officials appor-
tioning more time to game analysis than technical skills
training (P< 0.001; 95% CI, 23–63 min; ES= 0.63) or tac-
tical research (P= 0.003; 95% CI, 7–43 min; ES= 0.40)
(Table 4). Significantly less time was apportioned to tech-
nical training than tactical research (P= 0.003; 95% CI,
4–31 min; ES= 0.39) or laws of the game study (P<
0.001; 95% CI, 12–34 min; ES= 0.60). The activity × cat-
egory interaction (F(7,198)= 1.69, P= 0.109) was not
significant.

Figure 2. Total time (mins) apportioned by soccer officials to physical, decision-making, psychological, and technical skills training

across a 2-week in-season period (mean± sd). aSignificant difference from decision-making, psychological, and technical skills training

(all P< 0.001). bSignificant difference from psychological skills training (P<0.01) cSignificant difference from decision-making (P< 0.01)
and psychological (P< 0.001) skills training.
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Associations between perceptions and training
practices
Physical attributes. Physical attributes were rated as moder-
ately important to very important amongst FRs and were
trained once a week to once every two weeks (Figure 3).
Physical attributes were rated as moderately important to
extremely important amongst ARs and were trained more
than once a week to once every two weeks.

Decision-making attributes. Decision-making attributes were
rated as very important to extremely important amongst
both FRs and ARs (Figure 4). However, FRs reported train-
ing decision-making attributes less than once a month,
whilst ARs trained less than once a month to more than
once a month.

Psychological attributes. Although psychological attributes
were rated as very important to extremely important
amongst FRs, respondents reported that they engage in

psychological skills training once a month (Figure 5).
Similar observations were reported amongst ARs whereby
psychological attributes were rated as very important to
extremely important but trained at a frequency of less
than once a month.

Technical attributes. With the exception of flag technique
whereby FRs rated it as moderately important and trained
this skill less than once a month, FRs rated technical attri-
butes as very important to extremely important and trained
these once every two weeks (Figure 6). Technical attributes
were rated as very important to extremely important
amongst ARs and were trained once a month to once
every two weeks.

Game-management attributes. Game-management attributes
were rated as extremely important amongst FRs but were
trained less than once a month (Figure 7). Similar findings
were observed amongst ARs, whereby game-management

Table 4. Total time (mins) apportioned by soccer officials to specific training practices across a 2-week in-season period.

Category 1

(n= 25)

Category 3SAR

(n= 28)

Category 2

(n= 15)

Category 3

(n= 18)

ALL

(n= 86)

Physical training

High-intensity interval training 118± 69 92± 68 86± 83 81± 59 94± 70

Continuous aerobic training 75± 96 100± 108 37± 62 68± 78 70± 86

Speed endurance training 38± 37 34± 31 29± 34 32± 32 33± 34

Repeated sprint training 28± 31 29± 36 12± 20 11± 15 20± 25

Speed and agility training 13± 35 26± 53 14± 21 8± 15 15± 31

Resistance training 107± 134 106± 133 71± 78 79± 85 91± 107

Game-based activities 13± 51 38± 68 33± 93 36± 74 30± 71

Cross-training 25± 62 42± 112 34± 71 10± 42 28± 72

Mobility training 31± 64 9± 25 25± 44 6± 13 18± 37

Decision-making training

On-field refereeing simulations 13± 19 6± 17 3± 12 0± 0 5± 12

Video clip analyses 95± 88 63± 72 41± 43 52± 54 63± 64

Interactive video-based decision-making 0± 0 24± 56a 0± 0 0± 0 6± 14

Other 0± 0 4± 16 2± 8 0± 0 2± 6

Psychological skills training

Self-talk 8± 29 5± 13 4± 10 6± 13 6± 16

Emotional control 0± 0 3± 10 0± 0 0± 0 1± 2

Automaticity 0± 0 5± 23 0± 0 0± 0 1± 6

Goal setting 6± 14 13± 31 5± 7 13± 22 9± 19

Imagery 5± 10 7± 15 13± 36 5± 9 8± 17

Activation 6± 24 5± 19 2± 6 0± 0 3± 12

Relaxation 14± 39 7± 24 7± 14 9± 18 9± 24

Negative thinking 0± 0 0± 0 0± 0 0± 0 0± 0

Distractibility 0± 0 1± 3 0± 0 0± 0 0± 0

Technical skills training

Technical skills training 13± 42 10± 26 9± 21 3± 8 9± 24

Tactical research 43± 58 31± 36 26± 28 6± 12 27± 33

Laws of the game study 27± 49 39± 51 34± 32 28± 24 32± 39

Game analysis 79± 74 51± 63 30± 26 47± 77 52± 60

Data are presented as mean± SD. SAR: Specialist Assistant Referee.
aSignificant difference from Cat 1 (P<0.05).
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attributes were deemed very important to extremely import-
ant but trained less than once a month to once a month.

Discussion
This national cross-sectional study sought to examine and
document the training practices of soccer officials. Our find-
ings broadly highlight that soccer officials, irrespective of
their role or officiating category, largely focus on physical

conditioning with relatively little attention directed
towards other facets of performance, such as decision-
making, psychological, and technical skills training. We
also sought to explore relationships between respondents’
perceptions of the skills and attributes pertinent to optimal
performance, and how frequently they engaged in training
that targeted the development of these skills. Whilst
decision-making, psychological, and game management
skills were rated as “very important” to “extremely

Figure 3. Perceptions and practices of field (a) n= 58 and assistant (b) n= 28 soccer officials in relation to physical attributes.

Perceptions were assessed using a 7-point Likert scale (1= not at all important; 7= extremely important). Practices were assessed using

a 5-point Likert scale (1= less than once a month; 5=more than once a week).
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important” amongst both FRs and ARs, training that tar-
geted the development of these skills was engaged in less
than once a month. In considering the multidimensional
nature of soccer officiating, such findings are likely to
have important implications for both the development of
soccer officials and their preparedness to meet the
demands of match play.

Relatively low volumes of decision-making training
were recorded in the present investigation, with signifi-
cantly more time apportioned to the development of phys-
ical fitness. Considering the progress that has been

made within decision-making training research in the
last decade,22 it is surprising that referee training practices
do not appear to have changed since previous observa-
tions.15,16 With that said, the propensity of officials to
engage in high volumes of physical training is likely an arti-
fact of the increasing physical and physiological loads
imposed during match play.7,13 Indeed, as soccer has
become a progressively faster and more dynamic game,
growing attention has been directed towards the physical
conditioning of soccer officials, with routine fitness
testing becoming an integral component of the match

Figure 4. Perceptions and practices of field (a) n= 58 and assistant (b) n= 28 soccer officials in relation to decision-making attributes.

Perceptions were assessed using a 7-point Likert scale (1= not at all important; 7= extremely important). Practices were assessed using

a 5-point Likert scale (1= less than once a month; 5=more than once a week).
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selection criteria adopted by national and international
referee governing bodies.27,28 Additionally, as match offi-
cials generally reach elite status at an age where physical
capacities begin to decline, the emphasis placed on physical
training may reflect their necessity to ensure that levels of
physical fitness, and therefore their ability to meet match
demands, are maintained.29,30

Notwithstanding the importance of physical fitness,
well-developed decision-making skills are central to the
successful performances of soccer officials.31

Interestingly, although decision-making attributes were per-
ceived as “very important” to “extremely important”

amongst both FRs and ARs, respondents targeted the devel-
opment of these skills “less than once a month.” Thus,
despite the significant scientific efforts that have been
made in recent years to develop strategies for improving
the decision-making of sports officials,18–22 such research
does not yet appear to have transitioned successfully into
applied practice. Although speculative, the present findings
may reflect the current absence of naturalistic training meth-
odologies that provide officials the opportunity to develop
their decision-making abilities under match-like condi-
tions.13 In the context of soccer players, small-sided
games are often employed as a means of enhancing

Figure 5. Perceptions and practices of field (a) n= 58 and assistant (b) n= 28 soccer officials in relation to psychological attributes.

Perceptions were assessed using a 7-point Likert scale (1= not at all important; 7= extremely important). Practices were assessed using

a 5-point Likert scale (1= less than once a month; 5=more than once a week).
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decision-making skills in unison with the tactical, technical,
and physical aspects of the game.32 In contrast, our data
demonstrate that the decision-making and technical skills
training of soccer officials are largely limited to video clip
and game analyses. Whilst video-based training may
result in improved performance during video-based
decision-making tasks,19 concerns have been raised over
the fidelity and ecological validity of existing methods as
they often use match broadcast footage that is presented
from a third-person or exocentric perspective.22

Alternatively, emerging virtual reality technology may
offer a potential solution, with recent studies demonstrating
360° virtual reality to be rated as significantly more game-

like than traditional match broadcast footage.22,33 It has
been noted, however, that 360° virtual reality is not
without its own challenges; namely, the limited ability to
individualise training, incorporate perception–action coup-
ling, and the associated risks of motion sickness.34 Such
methods are therefore typically performed within controlled
off-field environments during which officials remain seated
in a rested state.34 However, such conditions do not reflect
the realities of competitive matches whereby decisions are
made in combination with elevated levels of physiological
and psychological stress. It has therefore been suggested
that to prepare officials for the multidimensional nature of
match play and to support the transfer of improvements in

Figure 6. Perceptions and practices of field (a) n= 58 and assistant (b) n= 28 soccer officials in relation to technical attributes.

Perceptions were assessed using a 7-point Likert scale (1= not at all important; 7= extremely important). Practices were assessed using

a 5-point Likert scale (1= less than once a month; 5=more than once a week).
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off-field tasks to on-field performance, such conditions
should be reproduced within training.13,35 Whether such
approaches would improve the accuracy of the in-match
decisions made by soccer officials remains to be seen
however and represents an important avenue for future
research.

To create additional opportunities for soccer officials to
make decisions under elevated levels of physiological
stress, referee governing bodies occasionally program
on-field simulations during training whereby players are
recruited to recreate game-like scenarios.1 Although the
value of specific match practice is clear, such methods
necessitate substantial amounts of organisation and compli-
ance from clubs. On-field simulations are also typically

guided by referee coaches during scheduled technical train-
ing sessions. As our data demonstrate, however, the training
of Scottish officials is largely self-led with a relatively small
proportion of their training being performed under the
supervision of coaches. With this in mind, it is perhaps
unsurprising that officials in the present study apportioned
relatively little time to on-field simulations, with in-situ
decision-making experience being limited to official
matches. Such findings may have important implications
for the long-term development of soccer officials. The
primary concern being that by limiting their decision-
making experience to the finite number of match appoint-
ments per season, it will take significantly longer to
accrue the hours of deliberate practice required to attain

Figure 7. Perceptions and practices of field (a) n= 58 and assistant (b) n= 28 soccer officials in relation to game-management

attributes. Perceptions were assessed using a 7-point Likert scale (1= not at all important; 7= extremely important). Practices were

assessed using a 5-point Likert scale (1= less than once a month; 5=more than once a week).
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decision-making expertise.16 In addition, competitive
match play represents a practice-poor environment as the
opportunity to receive feedback and engage in reflective
practice is delayed. Thus, a key challenge facing those
responsible for the development of soccer officials is to
create novel training methodologies that facilitate the
more rapid acquisition of decision-making expertise. A
potential avenue in which this may be achieved is
through the continued development and refinement of
video-based simulation protocols that provide soccer offi-
cials with the opportunity to engage in decision-making
under match-like conditions.

Officials engaged in significantly more gym-based than
pitch-based training, with a large emphasis placed upon
resistance training. These findings are consistent with
those of Weston and colleagues14 who reported gym-based
strength training to predominate the training schedule of an
elite English Premier League FR. In keeping with the large
aerobic demands imposed during match play, officials also
engaged in large volumes of high-intensity interval training
and continuous aerobic training. Conversely, relatively
little time was apportioned to on-field speed and agility
training, with these observations remaining consistent
across refereeing categories. As officials occupy an age
bracket of 10–15 years greater than that of their playing
counterparts,30 and given the progressive declines that
occur in speed and power performance with increasing
age,29 this latter finding may have particular implications
for older officials. Firstly, as isolated and repeated bouts
of high-speed running frequently precede crucial
moments during match play,36 the ability of officials to
keep up with play and position themselves appropriately
is vital. Additionally, as part of the match selection criteria
introduced by FIFA, officials must attain minimum stan-
dards during a repeated sprint test comprising six 40-m
sprints interspersed with 90-s recovery.27 As the fastest
and mean sprint times achieved during this test are related
to an official’s match-related running capacity, repeated
sprint ability has been identified as an important discrimin-
ator amongst soccer officials.27 The time allocated to
repeated-sprint training, however, was relatively low. To
ensure that soccer officials can meet the demands of
match play and fitness testing, greater attention should
perhaps be paid to the development of speed and repeated
sprint ability. Repeated sprint training may have particular
appeal for soccer officials, as such training represents a
time-efficient method of enhancing several components of
match-related fitness, such as speed, power, and high-
intensity running performance.37

To elicit an optimal training stimulus and enhance their
readiness for competition, the training of soccer players is
typically periodised in relation to match day.38 In practical
terms, this involves the deliberate manipulation of loading
patterns to incorporate periods of high-intensity training
and low-intensity recovery.39 As the match activities and

competitive schedules of soccer officials mirror those of
the players,2 it may be expected that similar strategies are
adopted amongst officials. However, relatively little train-
ing was apportioned to low-intensity activities such as
injury prevention, match preparation, and recovery activ-
ities. In contextualising these findings, it is perhaps import-
ant to acknowledge the part-time status of the studied
cohort whereby officials combined their refereeing careers
with additional occupations. Indeed, whereas soccer
players are heavily programmed by coaches, the training
of officials in the present study was largely self-led and per-
formed autonomously within the confines of their unique
daily schedules. It is therefore conceivable that when
faced with limited opportunities to train, officials may
have deemed high-intensity activities to be of more imme-
diate importance, with less time subsequently apportioned
to activities of lower intensities. This does however
remain speculative and additional research is required to
identify the barriers to training for part-time officials.
Regardless, such findings are likely to have important
implications for soccer officials as mismatches between
loading and recovery processes, particularly during
periods of fixture congestion, may impair physical capaci-
ties and predispose officials to a heightened risk of injury
and illness.11 Nonetheless, it is important to acknowledge
that the data presented relates to self-reported training
volumes only, and no measures of training intensity were
obtained. Although previous studies have shed light on
the training loads of soccer players,39,40 the training loads
exhibited by soccer officials remain largely unexplored.
Future research may therefore wish to examine the
loading patterns and intensity distribution of soccer officials
across a competitive season.

Although contingent upon the appraisal mechanisms
employed by the individual, excessive increases in stress
and anxiety is associated with the impaired decision-
making of soccer officials.41 Thus, given the challenging
psychosocial environments in which they operate, calls
have been made for psychological skills training to
become an integral component of the training and prepar-
ation of match officials.4,42 Interestingly, whilst psycho-
logical skills were rated as “very important” to “extremely
important,” our findings suggest that soccer officials, irre-
spective of their officiating category, currently engage in
little training focused on the development of such skills.
Although speculative, such observations may reflect the
very nature of psychological skills training whereby heigh-
tened levels of motivation and trust are required in its
methods. That is, as psychological skills training may not
yield immediate or tangible results, such training necessi-
tates higher levels of motivation than physical training
which produces more quantifiable results that are more
regularly measured.43 It is therefore possible that when
faced with limited time to train, officials may have
deemed physical training to be more desirable than
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psychological skills training. Moreover, as psychological
skills training benefits from mediated learning directed by
qualified personnel, previous investigations have found the
successful application of sports psychology within the
applied environment to be impeded by factors such as a lack
of funding and time.44,45 Indeed, as sport psychology
support programs have traditionally been delivered on an ad
hoc and consultancy basis,44 the implementation of such pro-
grams may prove challenging within the context of smaller
football associations with limited resources. As the training
of officials within the present study was largely unmediated
and self-led, the low volumes of psychological skills training
accrued by this cohort are perhaps unsurprising.

Amongst the key limitations of the present study are the
retrospective recall of activities, the self-reported nature of
the data, and that the data is limited to the total time
engaged in different activities. Whilst such information is
indeed important, it is largely the intensity and effort of
training that govern the training response.10,11 Training
volume therefore reflects only one piece of the puzzle.
We must also acknowledge that not all training activities
are equivalent in the physical and cognitive strain they
impose and that such differences will determine what con-
stitutes an appropriate volume for each type of training.
Thus, although the present data provide an important over-
view of the breadth and volume of training engaged in by
soccer officials, more detailed investigations are necessary
to ascertain the intensities, from both a physical and cogni-
tive perspective, associated with each type of training.
Likewise, very little is currently known about the extent
to which different training activities translate to improved
performance on the pitch, with only a handful of studies
exploring the efficacy of training interventions amongst
match officials.19,20,22 We are therefore hopeful that the
present data provides a foundation from which future
research may build and address such questions.

A response rate of 52.6% was achieved in the present
investigation; a rate that is higher or comparable to previous
surveys exploring the perceptions and practices of those
working within elite soccer.46–48 As is often the case with
descriptive studies of a cross-sectional nature, it does
however remain a possibility that the current findings
may have been subject to self-selection or non-response
bias, wherein responses would be limited to more motivated
individuals at higher officiating categories. The relatively
large levels of variation evident within our data would
suggest however that this is not the case within the
present study. We also believe our data provide a fair and
accurate reflection of current practices within Scottish
match officials, given the diversity of the studied cohort
whereby responses were received from both FRs and ARs
of different ages and levels of experience. This notwith-
standing, readers should remain cognisant that our findings
reflect the practices and perceptions of soccer officials from
a single football association. Likewise, our data pertain to a

2-week period during the first half of the in-season. The
ability to generalise these findings to other contexts is there-
fore limited, as different training practices and perceptions
may well be present within different sporting cultures and
at various stages of the competitive cycle (i.e. pre-season
and during periods of fixture congestion). It should also
be noted that whilst the current data relate exclusively to
the perceptions of the officials, it would be of value to
obtain an insight into the attributes and training practices
deemed important by their coaches. Indeed, we hope that
the current findings fuel debate about referee training prac-
tices and highlight the need for a wide range of research to
drive improvements in the training provision and support
afforded to soccer officials in their highly challenging and
ever-evolving roles.49

Conclusion
The present study has provided a comprehensive and
up-to-date account of the training practices of Scottish
soccer officials and has helped highlight the specific areas
of their training that warrant improvement. Irrespective of
their role or officiating category, officials were found to
engage in large volumes of physical training, with consid-
erably less time apportioned to decision-making, psycho-
logical, and technical skills training. Meanwhile, although
decision-making and psychological skills were rated as
“very important” to “extremely important” amongst both
FRs and ARs, officials purposefully trained these skills
“less than once a month.” Considering the breadth of
demands encountered during match play and their potential
impact on successful decision-making, these observations
may have important implications for the development of
soccer officials and their ability to fulfill their duties on
the field of play. A more balanced approach therefore
appears necessary if soccer officials are to acquire expertise
within each facet of performance. Moreover, as the
demands of soccer officiating are intricately linked and
imposed concurrently, greater time should perhaps be
apportioned to holistic training methods that target the
development of several areas of performance simultan-
eously. Whilst better reflecting the multidimensional
nature of match play, such approaches may present a
more time-efficient means of developing the wide-ranging
and multifaceted skill profile necessary for optimal per-
formance. The development and refinement of holistic
training methods (e.g. video-based decision-making in
combination with elevated levels of physiological and psy-
chological stress) should therefore be considered a priority
for future research and practice.
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