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It has been suggested that individuals may use heuristic methods of reasoning and rely on schemata when a quick
decision is necessary. Accordingly, it is possible that decisions made by sport oý cials may be in¯ uenced by prior
knowledge they have about teams they are oý ciating. The aim of the present study was to determine whether
sport oý cials are more likely to penalize individuals who participate in a team with an aggressive reputation. In a
balanced design, 38 football referees were randomly assigned to either an experimental or control group and
were presented with the same 50 video clips of incidents from football games, all involving a team in a blue strip
(`blue team’). The incidents were categorized before the study by ® ve experienced referees into fouls committed
both by, and against, the blue team, where all participants agreed that a foul had been committed (certain
incidents), disagreed it was a foul (uncertain incidents) or agreed that there was no foul (innocuous incidents).
Both groups received written instructions before the task; in addition, the experimental group was informed
that the blue team present in all of the clips had a reputation for foul and aggressive play. For each incident,
the participants were required to indicate what action they would engage in if refereeing the game. Although
there was no diþ erence in the number of decisions made, the experimental group awarded signi® cantly more
red and yellow cards against the blue team both overall and for the `certain’  incidents. It is suggested that prior
knowledge may impact referees’  behaviour in a laboratory setting, although future research should explore
whether a similar eþ ect is observed in the behaviour of referees during football matches.

Keywords: aggressive reputation, bias, decision-making, football, recognition-primed decision model, referees,
soccer, sport oý cials.

Introduction

Understanding the factors that impact upon the
decisions of individuals when a quick and accurate
response is required (e.g. ® re-® ghters, military com-
manders, police oý cers) is important. One arena that
provides an excellent opportunity to study these factors
is sport, as both players and oý cials are often required
to make decisions under intense time pressure that
may have a substantial impact on the outcome of a
game. Although most research has focused on decision-
making among athletes (e.g. Abernethy, 1987), the
present study was concerned with decision-making
among sport oý cials; speci® cally, whether prior
knowledge of a team’ s aggressive reputation would
in¯ uence the decisions made by those oý cials.

* Author to whom all correspondence should be addressed. e-mail:
marc.jones@staþ s.ac.uk

The notion that, under certain circumstances, sport
oý cials may exhibit a bias in their decision-making and
favour a particular team is supported by previous
research. For example, it has been suggested that
oý cials may make more decisions in favour of the home
team (Courneya and Carron, 1992) as a consequence
of pressure from the home fans (Sumner and Mobley,
1981; Nevill et al., 1996; Nevill and Holder, 1999).
However, of particular relevance to the present study
is research suggesting that prior knowledge and expec-
tations held by oý cials could in¯ uence the decisions
they make. For example, Frank and Gilovich (1988)
suggested that oý cials had a tendency to judge black-
clad players more harshly, because the colour black is
associated with aggressiveness, and oý cials would per-
ceive more aggression or intent in the actions of players
wearing a black uniform. In support of this, Frank
and Gilovich reported that professional American foot-
ball and ice hockey teams wearing black uniforms were
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penalized signi® cantly more often than teams with uni-
forms of a diþ erent colour. In addition, strong identi® -
cation with one team over another is also proposed to
in¯ uence oý cials’  behaviour. Mohr and Larsen (1998)
investigated whether Australian rules football teams
from outside the state of Victoria were penalized more
frequently then teams from Victoria, in matches when
all the umpires came from Victoria itself. Mohr and
Larsen hypothesized that, in such instances, all the
match umpires would share a regional identity with
the teams from Victoria and, accordingly, they would
perceive the players from the Victorian teams (in-group)
more favourably than players from teams outside the
state (out-group). In line with this hypothesis, they
found that teams from outside Victoria were penalized
on 11% more occasions than teams from Victoria. Bias
may also be demonstrated towards individual athletes.
For example, Plessner (1999) reported that altering
the order with which judges were presented with par-
ticipants competing in a range of gymnastic routines
(pommel horse, vault and horizontal bar) had a sig-
ni® cant eþ ect on the mark awarded. When the judges
believed that the routines were being executed by a
gymnast competing in the ® fth position for their team
(where the strongest member of the team would com-
pete), gymnasts were awarded signi® cantly higher marks
than when judges believed that the same routines were
being executed by a gymnast who was competing in ® rst
position for their team (where the weakest member of
the team would compete).

Interestingly, it is not only expectations held before a
sporting contest that in¯ uence decisions. Plessner and
Betsch (2001) reported that decisions may also be in¯ u-
enced by events that occur during the contest itself.
Having asked licensed referees and players to watch and
adjudicate on videotaped scenes from a football match
in the Spanish Primera Division, Plessner and Betsch
found a negative correlation between participants’
successive penalty decisions involving the same team.
That is, participants were less likely to award a penalty
to a team if they had previously awarded the same team
a penalty. Conversely, they found a positive correlation
between successive penalty decisions concerning ® rst
one and then the opposing team. In other words, par-
ticipants were more likely to award a penalty to a team if
they had previously awarded a penalty to the opposing
team.

Research to date suggests that although sport oý cials
may strive for fairness and impartiality, favouritism
towards one team may occur, based on such diverse
factors as game location (Nevill and Holder, 1999),
origin of the team (Mohr and Larsen, 1998), colour
of the out® t (Frank and Gilovich, 1988), order of
competition (Plessner, 1999) and previous decisions
(Plessner and Betsch, 2001). However, one factor that

has not been investigated to date is the impact of prior
knowledge about the aggressive reputation of the play-
ers or teams concerned. This is an important variable to
study given that players deemed to have behaved aggres-
sively may be sent from the ® eld of play in many sports,
possibly weakening their team considerably and having
a substantial impact on the outcome of the game. In
addition, for players to accept and respect the decisions
of oý cials, it is important that players believe these
decisions have been made in an impartial manner.
Interestingly, though, there is anecdotal evidence from
association football where both players and managers
have indicated that individuals with aggressive reputa-
tions are treated diþ erently to other players. For
example, the Leeds United player Danny Mills was
quoted by Daniel Taylor (2002) in The Guardian Sport
as saying, Ìt might come across as being petty and
I don’ t want to look like I’m being childish. But it’ s
obvious to me that certain players are looked upon
diþ erently. Every tackle is under the magnifying glass’
(p. 6). To explain why aggressive reputations may
have an impact on the behaviour of sport oý cials,
it is necessary to consider in detail the role of prior
knowledge and expectations in the way information is
processed and decisions are made.

Individuals may rely on heuristics to make decisions
about uncertain events in what are often complex
environments. These are simple ways of reasoning to
help guide judgement (Tversky and Kahneman, 1974;
Kahneman and Tversky, 1984), whereby an individual
may draw on prior knowledge to interpret a situation,
rather than relying on information gleaned solely from
the situation itself. Thus the use of prior knowledge,
categorized in mental structures called s̀chemata’ , is
considered valuable in enabling individuals to process
information, particularly when a quick decision is
necessary (Fiske and Taylor, 1991; Hogg and Vaughan,
1995). Schemata can be acquired through either direct
experience or communication with others (Fiske and
Taylor, 1991). Therefore, an oý cial could consider a
team aggressive if he or she had personally witnessed
aggressive behaviour by members of the team, or had
simply been informed of such aggressive behaviour by
other oý cials. If an oý cial relies on heuristics and
draws on schemata to process information, this may
impact the way an incident is interpreted. For example,
a football referee, having witnessed a crude challenge by
a player from a team with an aggressive reputation, may
consider this crude challenge as a deliberate attempt to
injure an opponent, rather than a mistimed tackle.

To further clarify how schemata impact on decision-
making, it is necessary to consider the process of
decision-making in sport settings; one model that
appears to have utility in this regard is Klein’ s (1989,
1993) r̀ecognition-primed decision’  model. This
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model was speci® cally developed to take account of
decision-making in natural settings, where the decision-
maker is usually very experienced and decisions have to
be made under intense time pressure (e.g. ® re-® ghters,
military commanders). According to Klein (1993),
decision-making is not about choosing among a range of
possible options (as analytical strategies of decision-
making suggest), but about recognizing the situation
and responding in an appropriate way on the basis of
prior knowledge and experience. Thus, decisions are
based on features of the situation and the person’ s
knowledge and experience (schemata), from which they
generate a possible option and evaluate its appropriate-
ness (Orasanu and Connolly, 1993). Decision-making
involves four aspects: plausible goals, relevant cues,
expectancies and actions. For example, consider a foot-
ball referee who witnesses an ill-timed challenge (rele-
vant cues). He or she believes that they need to act and
discipline the player quickly (plausible goals) to prevent
other players reacting inappropriately (expectancies)
and, therefore, speaks to the player concerned (actions).
In many cases, recognition of the oþ ence would lead to
an obvious course of action (e.g. stamping repeatedly on
an opponent’ s head during a ruck in rugby will lead to
an automatic sending oþ ). Klein also suggested that, in
some circumstances, the decision-maker would con-
sciously evaluate the impact of their decision before
deciding whether to implement it, as in the case of a
football referee deciding to penalize a player for a care-
less foul. In this instance, the referee may consider that
penalizing the player is suý cient and no additional verbal
reprimand is necessary. However, if the evaluation
indicates a signi® cant likelihood of escalating violence
from that player, then the referee may move on to con-
sider the next most favourable option (e.g. speak to the
player concerned) and so on in a sequential format.

One relevant sports oý ciating study based on Klein’ s
recognition-primed decision model was conducted by
McLennan and Omodei (1996). They conducted
post-match interviews with three Australian football
league umpires about their decision-making processes
during matches, concluding that the umpires were able
to respond rapidly to incidents as they had already
executed mental simulations of what was likely to occur
on the basis of their prior knowledge of the way the
game is played. This ® nding suggests that prior knowl-
edge and expectation of events play an important role
in the decision-making process (Paull and Glencross,
1997). The notion of anticipatory bias and priming
through probability setting has been investigated
extensively in perceptual-motor skills domains (e.g.
Abernethy et al., 1993; Paull and Glencross, 1997). As
a strategy in elite performance, this process prepares
for faster recognition of more probable scenarios if
they do, in fact, arise. This is held to occur through the

establishment of sub-threshold neural priming in
cognitive structures to facilitate rapid ® nal activation
when `condition’  recognition occurs. Of course, while
prior knowledge and expectations may facilitate correct
and rapid decision-making in most circumstances,
McLennan and Omodei (1996) pointed out that it may
also help to explain incorrect decisions by oý cials who
may become trapped into an anticipated set of possible
outcomes that do not occur.

The aim of the present study was to determine
whether prior knowledge in¯ uences decisions made by
sport oý cials. Association football referees were ran-
domly assigned to one of two groups. One group of
referees (experimental group) was told that the team
involved in all the incidents had a history of violent play
and an aggressive reputation. In line with suggestions
that individuals may use heuristic methods of reasoning
and rely more on schemata when a quick decision is
necessary (Fiske and Taylor, 1991; Hogg and Vaughan,
1995), we anticipated that decisions made by sport
oý cials would be in¯ uenced by the prior knowledge
and expectations they have about teams they are oý ci-
ating. We hypothesized that the experimental group
would award signi® cantly more decisions, and more red
and yellow cards, against the team with an aggressive
reputation than the control group would. Furthermore,
we anticipated they would report an intention to speak
more often to the team with an aggressive reputation
than the control group. Finally, based on the notion
of anticipatory bias and priming (e.g. Abernethy
et al., 1993; McLennan and Omodei, 1996; Paull and
Glencross, 1997), we hypothesized that participants
in the experimental group would respond faster than
participants in the control group to aggressive play by
the team with an aggressive reputation (i.e. incidents
conforming to expectations for the particular team).

Methods

Participants

After ethical approval was obtained from the relevant
university panel, contact was made with a regional
English football association for permission to get in
touch with their members. After receiving permission,
120 referees, quali® ed to Class 1 and registered with the
association, received a standard letter informing them
of the study. Class 1 ensured a common standard
of professional expertise, with participants typically
oý ciating in semi-professional games, although some
had previous experience of oý ciating professional
matches in the English Football League. In total, 43
participants replied, indicating that they were interested
in participating. The participants were aged 40.5 ± 9.9
years and had 11.7 ± 7.4 years of experience (mean ± s).
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Five of the participants took part in a pilot study; the
remaining 38 participants took part in the main study.

Apparatus and materials

The experimental scenarios comprised a series of inci-
dents on video from Argentinean Football League
games in which opposing players challenged for the ball.
This league was chosen because we thought that the
participants would have limited prior knowledge of the
teams involved and, therefore, no pre-existing biases.
A common factor in all of the incidents was the partici-
pation of one team who played in a predominantly blue
strip with a yellow horizontal stripe (hereafter referred
to as the `blue team’). The incidents were taken from
three matches involving the blue team against diþ erent
opponents. Similar to Plessner and Betsch (2001), all of
the video ® les were stopped before any cues indicating
the decision made in the game (e.g. a view of the referee
or reaction of the players after the incident).

The digital video ® les were edited in Adobe Premier
software and the display was controlled by a Pentium III
personal computer via an interface program written in
National Instruments LabView software and projected
in real-time onto a 1.42 ´ 1.88 m display. The interface
program: (a) determined a random playing order for the
clips; (b) ran the digital ® les; (c) responded to signals
placed in the digital ® le at the onset of an incident by
starting a timer; (d) recorded participants’  responses
from a hand-held push button to determine decision
time; and (e) occluded the display on the participant’ s
response to preclude additional cues becoming available
after a decision was made.

Pilot study

In total, 108 suitable incidents were identi® ed and digit-
ized. A pilot study with ® ve participants (age 38.0 ±
13.0 years, experience 13.4 ± 5.4 years) was conducted
for two reasons. First, to determine if the task had
face validity for the referees and enough information
was provided in the video ® le to make a decision;
and, second, to classify the incidents according to their
severity. Altogether, ® ve categories were chosen to
re¯ ect a range of possible incidents that may occur
during a game:

1. Incidents for which all participants agreed that a foul
had been committed by the blue team (`certain blue
team’ ).

2. Incidents for which there was disagreement between
the participants as to whether a foul had been
committed by the blue team (`uncertain blue
team’ ).

3. Incidents for which all participants agreed that a foul

had been committed against the blue team (`certain
other team’).

4. Incidents for which there was disagreement between
the participants as to whether a foul had been
committed against the blue team (`uncertain other
team’ ).

5. Incidents for which all participants agreed that no
foul had been committed ( ìnnocuous incidents’ ).

A range of incidents of varying severity committed
both by and against the blue team were used to maintain
the ecological validity of the task and prevent the referees
engaging in a response set. In addition, if prior knowl-
edge did indeed have an impact on the decisions made,
we wished to determine if this was primarily observed in
incidents in which there was some doubt as to whether
a foul had been committed or in incidents in which
there was little doubt that a foul had been committed.
This extends the work of Frank and Gilovich (1988),
who only required participants to make a decision for
two identical incidents, one in which an American foot-
ball team in black was the defensive team and one in
which an American football team wearing white was the
defensive team.

Procedure of pilot study

The participants were welcomed to the laboratory and
informed that they were about to take part in a study
investigating the decision-making processes of foot-
ball referees. They were given a written outline of the
methodology and asked to sign an informed consent
form. The participants were then randomly presented
with 108 incidents involving the blue team. Each
incident was preceded by an on-screen countdown to
the action (4 s long), followed by the play leading up to
and showing the incident (5± 10 s in length). There was a
7 s pause between the end of one incident and the
beginning of the visual countdown for the next incident.

For each incident, the participants were required to
indicate whether a foul had been committed. If they did
not believe a foul had occurred, then they were to say
`play on’ . If they believed a foul had been committed,
they were instructed to press a hand-held key as soon as
possible. This provided an indication of decision time
and automatically stopped the video playback of the
incident, after which the participants were asked to
verbally inform the researcher which of the following
actions they would engage in if refereeing the game:
(a) issue a card (red or yellow), (b) speak to the player
concerned or (c) do nothing. We were aware that during
a game decisions made by referees are based on several
factors, such as whether there is a possibility of playing
advantage or whether they have spoken to the player
involved about a previous incident. Accordingly, as the
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referees did not have that information available to them
during this task, we emphasized that they should judge
each incident on its own merit. Following data collection,
which took approximately 60 min, the participants were
thanked and received £20 payment for taking part in the
study. At the end of the study, all participants received
a follow-up debrief letter in which the aim of the study
was clearly explained and our preliminary ® ndings were
reported.

The referees in the pilot study participated indi-
vidually. From the data collected, 50 incidents were
extracted for use in the main study. These comprised
10 incidents in each of the ® ve categories selected (see
above).

Procedure of main study

In a balanced design, 38 participants (age 40.8 ±
9.6 years, experience 11.5 ± 7.7 years) were randomly
assigned to one of two groups: experimental or control.
The information given to the participants in the main
study was identical to that provided in the pilot study,
apart from the experimental group being primed (via
both written and oral instructions) that the team
involved in all the incidents (blue team) had a history
of aggressive behaviour. We based our decision to pro-
vide both written and oral information in this explicit
manner to replicate the way this information is often
presented in a real-world setting. For example, a referee
may read of a team’s aggressive reputation in a news-
paper article and also be informed of it in conversation
with other oý cials, players or managers. The written
instructions presented to the experimental group con-
tained information that the team wearing the blue strip
in all of the clips `had a reputation for foul and aggres-
sive play’  and that this team had been chosen speci® cally
for inclusion in this study on decision-making because
t̀hey had a history of playing in a confrontational
manner and have a deserved reputation for foul and
aggressive play’ . This was further reinforced by the
researcher verbally stating immediately before the task:
`To recap, you are going to watch a series of video clips
involving a team wearing blue who have a reputation
for aggressive play’ . The referees participated indi-
vidually and the incidents were presented in the same
manner as in the pilot study. To familiarize themselves
with the task and apparatus, all participants were pre-
sented with ® ve example incidents. After viewing these,
each participant watched the same 50 incidents, pre-
sented at random, and responded by indicating whether
a foul had been committed in a procedure identical to
that outlined in the pilot study.

After completing the task, the participants were asked
to indicate on a 5-point Likert scale how aggressive they
believed the team in blue was compared with their

opponents, where 1 = s̀ubstantially less aggressive’ ,
3 = s̀imilarly aggressive’  and 5 = s̀ubstantially more
aggressive’ . In addition, they were asked whether they
recognized any of the teams included in the incidents.

After data collection, which took approximately
45 min, the participants were thanked and received
£15 payment for taking part in the study. At the end of
the study, all participants received a follow-up debrief
letter in which the aim of the study was clearly explained
and our preliminary ® ndings were reported.

Results

The 10 ìnnocuous’  incidents were included to increase
the ecological validity of the task and prevent the
referees from entering a response set whereby they
would be indicating a foul for most incidents. Therefore,
only data collected from the 20 `certain’  and 20
`uncertain’  incidents were analysed. Analysis of the data
supported the classi® cation of the incidents by the ® ve
pilot study participants. During the main study, the
participants indicated that a foul had occurred during
90% of the `certain’  incidents and during 45% of the
`uncertain’  incidents. In addition, the participants
indicated that a foul had been committed during 11% of
the ìnnocuous’  incidents. No cards were awarded for
any of the `innocuous’  incidents. Interestingly, three
participants in the control group each penalized a
member of the other teams for diving on one occasion in
the 50 incidents they viewed, while two participants
in the experimental group each penalized a member
of the blue team on one occasion for diving in the 50
incidents they viewed. These decisions were not
included in the analyses.

The data for the number (frequency) of decisions
awarded against both teams, the number of red and
yellow cards given, and the number of times the referee
reported an intention to speak to the player, were not
normally distributed, demonstrating both skewness
and kurtosis. Accordingly, it was not possible to analyse
the data using parametric techniques. Addressing this
through deletion of univariate and multivariate outliers
would have resulted in a substantial reduction in data
points and, although transforming the data was con-
sidered, the varying distributions of the data sets meant
there was no single transformation that could be applied
to the data set as a whole. Thus, for clarity, and because
we were dealing with frequency data, we considered
chi-square analysis to be most appropriate.

Initially, three separate chi-square analyses were
performed to determine whether the experimental and
control groups diþ ered in their behaviour towards the
blue team, for both the certain and uncertain incidents
combined, in terms of the number of decisions, the
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number of red and yellow cards and the number of
times the referee intended to speak to the players
involved. Because multiple chi-square tests were con-
ducted, a conservative signi® cance criterion of P = 0.01
was adopted per hypothesis, so that the risk of Type I
error was not too great (Cohen, 1992). Even with this,
the total number of cases involved in the analysis meant
that the tests for the number of decisions and number of
red and yellow cards still had suý cient power (> 0.8) to
detect a small to medium eþ ect size (Cohen, 1988). The
test for the number of occasions the referees reported an
intention to speak to the player concerned had suý cient
power (> 0.8) to detect a medium to large eþ ect size
(Cohen, 1988).

Next, the number of decisions awarded, the number
of red and yellow cards given and the number of times
the referee indicated an intention to speak to the players
involved were analysed separately for the `certain’  and
`uncertain’  incidents using six separate 2 ´ 2 (group ´
incident) chi-square analyses. In line with the recom-
mendations of Thomas and Nelson (1996), Yates’
correction for continuity was included for each chi-
square analysis. Again, because multiple tests were con-
ducted, a conservative signi® cance criterion of P = 0.01
was adopted for each hypothesis (Cohen, 1992). Even
so, the total number of cases involved in the analysis
meant that most of the tests had suý cient power (> 0.8)
to detect at least a medium eþ ect size (Cohen, 1988).
The tests for the number of cards awarded and the
number of times the referees reported an intention to
speak to the players for the `uncertain incidents’  had
suý cient power (> 0.8) to detect a large eþ ect size
(Cohen, 1988). The number of decisions awarded, the
number of red and yellow cards given and the number
of times the referee indicated an intention to speak to
the players for the ̀ certain’  and ̀ uncertain’  incidents are
shown in Table 1.

The decision time data (in milliseconds) for the time
lag between the onset of the incident and the inter-
vention of the participant to indicate that an oþ ence had
occurred were analysed using a 2 (group) ´ 4 (incident)
general linear model analysis of variance (ANOVA)
with repeated measures on the second factor (incident).
The group factor refers to experimental versus control
group. The incident factor refers to the classi® cation
of the incidents into the four categories (`certain
blue team’ , `certain other team’ , `uncertain blue team’ ,
`uncertain other team’ ).

Number of decisions

There was no signi® cant diþ erence [x2 (1, n = 533) =
3.47, P > 0.01] in the number of decisions awarded
against the blue team by the experimental (n = 288) and
control (n = 245) groups.

Two separate 2 ´ 2 (group ´ incident) chi-square
analyses were conducted to determine the impact of the
manipulation on the frequency with which participants
penalized the teams involved in both the `certain’  and
`uncertain’  incidents. There was no signi® cant dif-
ference [x2 (1, n = 682) = 1.30, P > 0.01] in the number
of decisions made by the experimental and control
groups for the ̀ certain’  incidents; similarly, there was no
signi® cant diþ erence [x2 (1, n = 345) = 2.30, P > 0.01]
in the number of decisions made by the experimental
and control groups for the `uncertain’  incidents.

Number of red and yellow cards

Few red cards were awarded and only in the `certain’
category (experimental group: `certain blue’ , n = 7;
`certain other team’ , n = 8; control group: ̀ certain blue’ ,
n = 1; `certain other team’ , n = 14). Consequently, the
number of red cards was combined with the number of
yellow cards awarded. Analysis of the number of cards
awarded showed that there was a signi® cant diþ erence
[x2 (1, n = 221) = 7.61, P < 0.01] in the number of cards
awarded against the blue team by the experimental
(n = 131) and control (n = 90) groups.

Two separate 2 ´ 2 (group ´ incident) chi-square
analyses were conducted to determine the impact of the
manipulation on the frequency with which participants
awarded red or yellow cards against the teams involved
in both the `certain’  and `uncertain’  incidents. There
was a signi® cant diþ erence in the number of cards
awarded by the experimental group and the control

Table 1. Number of decisions awarded, red and yellow cards
given and intention to speak to the players involved in the
`certain’  and ̀ uncertain’  incidents

Experimental group Control group

`Certain blue team’

Decisions 185 165
Cards 111 76
Intention to speak 30 33

`Certain other team’

Decisions 160 172
Cards 56 74
Intention to speak 42 29

`Uncertain blue team’

Decisions 103 80
Cards 20 14
Intention to speak 9 12

`Uncertain other team’

Decisions 77 85
Cards 8 6
Intention to speak 19 10
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group for the `certain’  incidents [x2 (1, n = 317) = 7.52,
P < 0.01]. The numbers of red and yellow cards
awarded by the experimental and control groups for
the `certain’  incidents are displayed in Fig. 1. However,
there was no signi® cant diþ erence [x2 (1, n = 48) =
0.001, P > 0.01] in the total number of cards awarded
by the experimental and control groups for the
`uncertain’  incidents.

Number of occasions the referees would have
spoken to the player concerned

There was no signi® cant diþ erence [x2 (1, n = 84) =
0.429, P > 0.01] in the number of times the experi-
mental (n = 39) and control (n = 45) groups reported an
intention to speak to a player on the blue team after
an incident.

Two separate 2 ´ 2 (group ´ incident) chi-square
analyses were conducted to determine the impact of the
manipulation on the frequency with which participants
spoke to the players involved in both the `certain’  and
`uncertain’  incidents. There was no signi® cant dif-
ference [x2 (1, n = 134) = 1.35, P > 0.01] in the number
of times participants in the experimental and control
groups reported an intention to speak to the players
concerned for the `certain’  incidents. Similarly, there
was no signi® cant diþ erence [x2 (1, n = 50) = 1.70,
P > 0.01] in the number of times participants in the
experimental and control groups reported an intention
to speak to the players concerned for the `uncertain’
incidents.

Decision time

The data for the time lag between the onset of the inci-
dent and the intervention of the participant to indicate
that an oþ ence had occurred were analysed using a 2
(group) ´ 4 (condition) general linear model ANOVA
with repeated measures on the second factor (con-

Fig. 1. The number of red and yellow cards awarded by the
experimental (j ) and control (h ) groups after the `certain’
incidents.

dition). Univariate outliers were removed using box-
plots, resulting in a reduction in the number of cases
to 11 participants in the experimental group and 18
in the control group. Also, because the Mauchly’ s test of
sphericity was signi® cant, the conservative Greenhouse-
Geisser correction was applied to the reported test
results. The mean decision time scores for these partici-
pants are shown in Table 2. A signi® cant main eþ ect was
observed for group (F1,27 = 7.64, P < 0.05, g2 = 0.217),
with the experimental group (mean decision time
1376 ± 270 ms) reporting higher average decision times
than the control group (mean decision time 1203 ±
321 ms) over the four types of incident. There was also a
signi® cant main eþ ect for incident (F3,81 = 26.4, P <
0.001, g2 = 0.494), indicating that decision-making time
changed across the category of incident. Table 2 illus-
trates how these scores changed across categories, with
an increase in decision time as ambiguity increased.
That is, decision times were slower for the `uncertain’
than for the `certain’  incidents. The interaction between
group and incident was not signi® cant (F3,81 = 0.52),
although power was obviously low in this test, with 18
participants in the control group and 11 participants in
the experimental group.

Perception of aggressiveness

As a manipulation check, an independent t-test was
applied to determine whether the participants in both
groups perceived the blue team to be similarly aggres-
sive to the other teams. There was no signi® cant dif-
ference (t36 = 0.580, P > 0.05) in the perception of
aggressiveness between the experimental (mean percep-
tion of aggressiveness 3.32 ± 0.58) and control (mean
perception of aggressiveness 3.21 ± 0.54) group.

Awareness of teams involved

Some participants (experimental group, n = 2; control
group, n = 5) indicated that they recognized at least one
of the teams involved; however, they reported that they
had limited knowledge and no strong feelings for any
of the teams. Therefore, their data were included in the
analyses.

Table 2. Decision times across the four categories of playing
incident (mean ± s)

Experimental group Control group

`Certain blue team’ 1205 ± 143 1036 ± 179
`Certain other team’ 1272 ± 181 1027 ± 231
`Uncertain blue team’ 1508 ± 50 1263 ± 320
`Uncertain other team’ 1563 ± 338 1413 ± 326
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Discussion

The results of this study suggest that football referees
who are informed that a team has an aggressive reputa-
tion do respond diþ erently to identical incidents than
football referees who have not received this information.
Speci® cally, football referees informed that a team has
an aggressive reputation were more likely to award
red and yellow cards against this team than the football
referees who did not receive such information. How-
ever, they were unlikely to award more decisions against
the team with an aggressive reputation or report an
intention to speak to them more frequently after
incidents. Neither did they respond more quickly to
incidents conforming to that expected for the team (i.e.
aggressive play).

The awarding by the experimental group of more red
and yellow cards against the blue team overall, and fol-
lowing the `certain’  incidents, is interesting. The ® nd-
ings would support the notion that prior knowledge and
expectation of aggressive play may result in oý cials
judging players more harshly, in addition to other
factors, such as the colour of players’  uniforms (Frank
and Gilovich, 1988). However, that prior knowledge
about the aggressive nature of a team does not impact
the number of decisions awarded against them con-
trasts with our hypothesis. This ® nding is consistent for
incidents in which participants in the pilot study agreed
that a foul had been committed (certain incidents), and
also for incidents for which there was disagreement that
a foul had been committed (uncertain incidents).
It is perhaps not surprising that there was no diþ erence
in the number of decisions awarded for the `certain
incidents’ , given that for most referees these were clear-
cut decisions. It is more surprising that there was no
diþ erence in the number of decisions awarded for the
`uncertain incidents’ , as it could be suggested that prior
knowledge of a team’ s aggressive behaviour may be
more likely to in¯ uence a decision when there is
ambiguity as to whether a foul had been committed,
because referees may use heuristic methods of reasoning
and rely more heavily on prior knowledge (schemata).
However, this was not the case and, in contrast to other
factors, such as game location (Sumner and Mobley,
1981; Nevill et al., 1996) and in-group favouritism
(Mohr and Larsen, 1998), prior knowledge of a team’ s
aggressive reputation does not appear to have an impact
on the number of decisions awarded against a particular
team.

Given that the experimental and control groups did
not diþ er in the number of decisions awarded against
the blue team, it is not surprising that the experimental
group did not respond quicker to aggressive incidents
by the blue team. Indeed, the participants in the experi-
mental group were slower to make decisions in general,

and this was consistent across all incidents, regardless
of whether they conformed to the expectation for
the experimental group (i.e. aggressive play by the blue
team). In short, the referees did not appear to be antici-
pating aggressive behaviour from the blue team in the
incidents they viewed. One possible explanation of this
® nding is that the written and oral priming received may
have interfered with the normal automatic (implicit)
decision-making process, resulting in a more conscious
(explicit) form of decision-making (Masters et al.,
2002). If a more explicit form of decision-making was
used, it did not appear to aþ ect the decision of whether
or not a foul had been committed but rather what to do
afterwards (i.e. award a red or yellow card).

It is interesting that prior knowledge appeared to
aþ ect the number of red and yellow cards, but not the
overall number of decisions awarded. One possible
explanation for this may be that deciding whether or
not a foul has occurred requires recognition of the
characteristics of the incident itself, and this decision is
made not on information about the teams involved, but
on long established schemata acquired over many years
of on-® eld experience and knowledge of the rules. Thus,
while recognition of a foul may be based on long
established schemata, the decision of how to respond
after an incident may be aþ ected by a recently acquired,
or updated, schema concerning a team’s aggressive
reputation. Indeed, Klein (1993) suggested that the
process of decision-making involves recognizing the
incident and responding on the basis of prior knowledge
and experience. In terms of Klein’ s recognition-primed
decision model, a referee, in deciding to award a foul,
is only required to recognize the incident as a foul (rele-
vant cues). However, in deciding on any further action,
a referee may consider all available information to arrive
at the most appropriate decision and, accordingly, may
be in¯ uenced by prior knowledge. For example, once a
referee has recognized a crude challenge (relevant cues),
the decision to award a red or yellow card may be in¯ u-
enced by expectancies the referee may have regarding
the outcome of his or her course of action. In this case, a
referee may believe that penalizing players from teams
with an aggressive reputation sends a clear signal of
intent that aggressive behaviour will not be tolerated,
thus preventing an escalation of aggressive behaviour.
However, while this strategy may be used in a match, it
may not necessarily explain the results of the present
study. Although we asked the referees to judge each
incident on its own merit and, therefore, respond as
they would in a game, there was no real match and the
referees could not in¯ uence the behaviour of the players
in the video clips.

Before discussing any possible implications of our
results, it is important to consider both how the nature
of the task and any methodological limitations may have
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contributed to the ® ndings. First, it is possible that
demand characteristics could have led the referees in the
experimental group to award more red and yellow cards
against the blue team. That is, from the referees’  point
of view, the explicit provision of information regarding
the aggressive reputation of the blue team may have
appeared as an instruction to use this information in
their decisions. To counter this, we made it clear to the
participants that they should judge each incident on its
merit. In addition, it is worth noting that we only used
quali® ed and experienced referees who, it is presumed,
were used to judging incidents in a fair and impartial
manner. Furthermore, the manipulation check indi-
cated that the experimental and control groups were
similar in their perception of the blue team being
aggressive. That is, the additional oral and written
information provided to the experimental group did
not in¯ uence post-experimental perceptions of the level
of aggressiveness of the blue team. Finally, if referees
in the experimental group were using this information
to impact their decisions, because that is what they
believed the task required them to do, then it may
reasonably be expected that they would also have
awarded more decisions against the blue team. How-
ever, this was not the case.

A second possible limitation is that the laboratory
setting reduces the external validity of the study,
limiting the ability to generalize these results to real-
world settings. That is, there is no guarantee that in
a match referees will award more red and yellow cards
against a team with an aggressive reputation. For
example, when oý ciating teams with an aggressive
reputation, referees may adopt certain strategies, such
as talking to the players concerned before and during
the game, before any aggressive incidents occur to
encourage players to maintain their discipline. In
addition, teams with an aggressive reputation when
playing at home may not receive more red or yellow
cards because of pressure on the oý cial from a sup-
portive home crowd (e.g. Nevill et al., 1996; Nevill
and Holder, 1999). In the present study, the ability to
exert control over the nature of the incidents viewed,
to provide balance both in terms of the certainty
of an incident and whether it was perpetrated by or
against the blue team, was a central feature of the
design, which would have been impossible to achieve in
a l̀ive’  game.

A ® nal limitation of this study is that the power was
only suý cient to detect a large or medium to large eþ ect
size for some of the analyses conducted. Thus, small
eþ ects of the manipulation may not have been detected
for the number of occasions the referees reported an
intention to speak to the player concerned over all inci-
dents, for the `uncertain’  incidents, for the number of
cards awarded for the `uncertain’  incidents, and for an

interaction between group and incident for decision
time.

Conclusion

Although it is necessary to be cognizant of possible
limitations and, therefore, cautious in drawing strong
conclusions from the study, the implications of the ® nd-
ings are interesting. It would appear that in a laboratory
setting referees may treat a team with an aggressive
reputation diþ erently to teams without such a reputa-
tion. Furthermore, although our results are sport-
speci® c, the ® ndings have applicability to a range of
contexts in which individuals are often required to
make a quick and accurate response. In addition, there
is the potential for further research to address a number
of pertinent issues arising from the present study. For
example, future research may wish to examine whether
information of a team’ s aggressive reputation com-
municated in a more subtle way or, indeed, acquired
by the referees’  own observations (i.e. scenarios with
less demand characteristics), have a similar eþ ect on
behaviour. Similarly, research may wish to examine
whether, in real games, referees do indeed award more
red and yellow cards against a team with an aggressive
reputation. A qualitative methodology may be particu-
larly useful here in helping to explore not only whether
referees do treat teams or players with aggressive reputa-
tions diþ erently, but why this may be so (e.g. trying to
prevent on-® eld aggressive behaviour escalating). Other
potential areas of research include determining whether
knowledge of a team’s aggressive reputation in¯ uences
oý cials’  behaviour in other sports (e.g. ice hockey, ® eld
hockey, rugby union, American football). Finally, as
the data collected here were from skilled but not elite
referees, future research may also wish to investigate
whether the standard of sport oý cials moderates the
impact of prior knowledge on decisions made.
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