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ABSTRACT

The aim of this study was to propose a French d#ba of the Competitive
Aggressiveness and Anger Scale (FVCAAS). The imsémt was developed from the
original version, which is composed of two subss##ex items by subscales) assessing
aggressiveness and anger in competitive athlet@8 8- Maxwell & Moores, 2007). Four
studies have been conducted with 1,428 competitotbe first study, the exploratory factor
analysis extracted the two-factor structure fromdahginal version, both with good internal
consistency. The second study confirmed that tleefawtor structure of the instrument was
consistent with the original version and showegd#dial invariance across genders. The
third study demonstrated the temporal stabilityhef FVCAAS. In the fourth study, both
concurrent and discriminant validities were conBdnsupporting the validity and reliability
of the FVCAAS. The contributions of this study dmditations are discussed, together with

perspectives for future studies of aggressivenessmpetitive sports.

Keywords:Aggressiveness, Validation, Competitive Aggressess and Anger Scale,

Structural equation modeling, Gender invariance.
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RESUME

L’objet de cette étude est de valider une versiandaise de I'échelle d'agressivité et
de coléere compétitive (VFEACC) parce gu’elle matdent sur les antécédents les plus
importants de l'agression chez I'athlete. L’'out#ité développé a partir de la version originale
gui est composée de deux sous-échelles de six iteragrant I'agressivité et la colére des
compétiteurs (CAAS, Maxwell & Moores, 2007). Quattades ont été realisées aupres de
1428 compétiteurs. Dans la premiére étude, I'aedigstorielle exploratoire reproduit le
méme model a deux factors de la version origiraalec de bonnes consistances internes
[Colére:a = .87; Agressivitéa = .84; Echelle totaler = .81]. La deuxiéme étude a confirmé
la méme structure a deux facteurs de la versiginalie avec de bonnes indices d’ajustement
[X?(53) = 100,77; CFl et TL} .95; RMSEA et SRMK .06]. Aussi, elle soutient
l'invariance partielle au niveau le plus contrdire., strict) de la structure factorielle de la
VFEACC a travers le genre et montre que cet ingnirast valide pour les garcons et les
filles. La troisieme étude a montré la stabilité penelle de la VFEACC. Les tedtse sont
avérés non significatifs, ainsi les scores de catic#l, de consistance et de fiabilité étaient
significatifs [ > .60 ;a > .69 ; ICC> .60,p <.05]. Enfin, la quatrieme étude a montré la
validité concourante de I'instrument au traverseg relations avec d’autres construits
mesurant I'agressivité et la coléere (Masse, 20018 éésengagement moral en sport (Corrion
et al.,2010), aussi la validité discriminante a été weipar les scores de comparaison selon
le sexe d’athlete (garconsfilles) et le type du sport (contact sans-contact). Ces résultats
supportent la validité, la fiabilité et 'utilitéed’VFEACC pour mesurer l'agressivité et la
colére compétitive chez les athlétes francais.fddépde cette étude, certaines limitations et
des perspectives pour de futures recherches gmessivité et la colére ont été discutées.

Mots clés Agressivité, Validation, Echelle d'Agressivitéde Colére Compétitive,

Equation structurelle, Invariance selon le sexe.
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The current research in applied sport and exepsgehology evidences that the
Competitive Aggressiveness and Anger Scale (CAA&WEIl & Moores, 2007) has been
one of the most efficient self-report inventories fineasuring athletes’ aggressiveness and
anger over the past ten years in studying Chinedédanerican (Maxell, Moores, & Chowc,
2007; Visek, Maxwell, Watson, & Hurst, 2010), Gréd8ebetsos, Christoforidis, & Mantis,
2008; Bebetsos, 2018), and Portuguese athletem (&&ruz, 2012, 2017).

Theconstruct validity of the CAAS has been demonstraimong Greek team
handball athletes (Bebetsetal, 2008). The CAAS has also been useful in predictin
aggressive behaviors or other outcomes in athtbtesigh the relationship between its two
subscales and both past unsanctioned aggressigr@iedsionalization in Hong Kong
Rugby players (Maxwell & Vasik, 2009), and athlegiperience among Greek male and
female water-polo athletes (Bebetsos, 2018). Likepwsofia and Cruz (2017) confirmed the
relationship between two subscales of the CAASaridsocial behavior, provocation,
aggressive behavior toward opponents and teamnaatgsr rumination, and state/trait anger
expression in a sample of Portuguese athletesviadah sports with various contact levels
(i.e., roller hockey, rugby, volleyball, basketb&iickboxing, and Greco-Roman wrestling).

Little is known, however, about the propensity &ggressiveness and anger among
French athletes compared with the other athletieis. dearth of research is partly due to the
lack of standard measurement tools that are litigals/, metrically, and conceptually
equivalent for this sample of athletes. Thus, #s=arch presented here describes the
development of a French version of the CAAS (Maxw&dlloores, 2007).

A number of sports psychologists have noted thatpeiditive,organized sport is
conducive to unethical and aggressive behaviotigodarly if such behavior is positively
reinforced (Conroy, Silva, Newcomer, Walker, & Jsbn, 2001) or a win-at-all-costs

philosophy prevails (Keeler, 2007; Nucci & Kim, Z)OResearchers have shown that
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athletes’ aggression is related to a variety otectnal and personal factors, including the
type of sport (Maxwell, Visek, & Moores, 2009; Mu2012), training methods (Nosanchuk
& MacNeil, 1989), level of competition (Maxwedt al, 2009), sex (Coulomb-Cabagno &
Rascale, 2005), moral disengagement (Boardley &uksanu, 2007; d'Arripe-Longueville,
Corrion, Scoffier, Roussel, & Chalabaev, 2010; §&anKavussanu, Boardley, & Ring,
2013), performance in contact sports (McCarty &¥Ke1978; Sheldon & Aimar, 2001), and
goal orientation (Rascle, Coulomb, & Pfister, 1998nn & Dunn, 1999).

Over the past 15 years, theories of aggressiondraeeged from a wide range of social
and psychological perspectives (see Bredemeief; Kighble, Russo, Bergman, & Galindo,
2010; Maxwell, 2004; Russell, 2008). A number ohuiitative studies have used self-report
measures to examine aggression, particularly tdigiraggression in on-field athletes
(Kimble et al.,2010). Several instruments are widely used bytgmsychologists to study
aggression: (a) the Buss-Durkee Hostility Invent@pHI; Buss & Durkee, 1957); (b) Buss-
Perry Aggression Questionnaire (BPAQ, an updatesive of the Buss-Durkee Hostility
Inventory; Buss & Perry, 1992); (c) the Bredemdidrlete Aggression Inventory (BAAGI;
Bredemeier, 1975); (d) the Continuum of InjuriousA(CIA) and its variants (Bredemeier,

1985); and (e) the Sports Behavior Inventory (Cgratoal.,2001).

Despite their popularity and the fact they havenbsilely used in the
study of aggression, a number of studies have ledds@me psychometric problems that may
call into question the reliability and the validiay these instruments (Teubel, Asendorpf, &
Banse, 2011; Maxwell, 2007; Bryant & Smith, 200EnHessy & Wiesenthal, 2001,
Stephens, 1998;. Wall & Gruber, 1986). At firstysostudies reported that the structural
models based on Buss and Perry’s (1992) originatfactor (29-item) scale failed to
replicate in three independent American (Bryantr&itB, 2001) and the Chinese samples

(Maxwell, 2007), and achieved only mediocre goodredsfit (i.e., GFI=.76 - .81). Some of
4
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the scale’s items did not reflect the direct endorsnt of aggressive traits, had low or
multiple loadings, and reverse-scored (Bryant &t8n2001). Additionally, in the sport
context, the German version of Buss and Perry'8Z) ®our-factor (27-item) scale failed to
predict both aggressive behavior in players (iceils in ten minutes), and other outcomes
such as scoring in ten minutes, and coach’s judgoegame performance in semi-
professional basketball (Teuletlal.,2011). The autors indicated that the poor validity
this measure was one of the reasons for theirteeantl confirmed the previous critiques.
They noted that, “At the first, standared aggressss measures could be criticized for their
poor validity in sport context (Mawwell & MooresQ@7)” (Teubelet al.,2011, p. 397). In
addition, the BAAGI (Bredemeier, 1975) is critictzéor two main reasons: (1) analysis of
the internal consistency revealed somewhat poaregdior the instrumental subscale (Wall &
Gruber, 1986), and (2) its items failed to accdandifferences across sports aggression
(Stephens, 1998; Hennessy & Wiesenthal, 2001).

In fact, Maxwell and Moores (2007) made three importanicesms of these
questionnaires, arguing that they (a) lacked vigligb) were not sensitive to sport-specific
confrontations, and (c) captured moods rather trats. They indicated that “application of
the Buss—Durkee and Buss—Perry scales is problematport because some of the items
refer to acts that are integral to performanceoimes sports and other items are not
applicable” (Mawwell & Moores, 2007, p. 18They also noted that aggression in athletes
has been linked to anger arising, which is linkedtreased arousal during the competition
and acceptance of aggression; yet none of thamxigtiestionnaires directly measured these
factorsof arousal arising and acceptance of aggresnisport. To overcome these problems,
Maxwell and Moores (2007) suggested focusing omthst important antecedents of the
aggression: anger and aggressiveness. Aggresssvisrdisfined aghe “acceptance of and

willingness to use abuse, both physical and vetbaain a competitive advantage”
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(Maxwell & Moores, 2007, p. 185and “anger can be triggered by a multitude of evérat
may occur externally (e.g., threatening languagmfan opponent or poor officiating) or
internally (e.g., negative self-talk related to pperformance and memories of past defeat)”
(Maxwell et al.,2009, p. 289).

As a result, Maxwell and Moores (2007) developed@ompetitive Anger and
Aggression Scale (CAAS) on this bagisneasure different antecedents of aggression in
sport (i.e., the disposition to become aggressigegptance of and willingness to use
aggression, incidents of irritation associated Wwoging, and negative emotions directed at
opponents)In their study, the CAAS was developed througles& phases. It began with
constructing a pool of potential items rated ore{point Likert scales ranging from “not at
all severe” (1) to “extremely severe” (5). Next,Exploratory Factor Analysis (EFA) was
used to evaluate the underlying structure of & and two factors were extracted: anger
and aggressiveness. Six items loaded salientlyaoh factor, which had a good internal
consistency (Angen = .87; Aggressiveness:= .84; Totala = .87). Subsequently, a
Confirmatory Factor Analysis (CFA) revealed thatla¢ parameters had a good fit. The two
subscales and thetal scalealso showed good test-retest reliability. Finalhg concurrent
and discriminate validity were also supported,@#AS score was positively associated with
aggression as a personality trait as measuredebBRAQ, and varied across genders and
sports. They showed thatales scored higher than females on laother and aggressiveness
measureghe intensity of anger was relatively low, companeth aggressiveness, but
endorsement by British athletes was higher. Theag/ses confirmed that the CAAS was a
suitable instrument for measuring anger and agyessss in competitive sports. Hence, the
CAAS, by its psychometrical quality, was tested andouraged in cross-cultural studies,

which showed that the two-factor structure of tBatém CAAS was largely replicable
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across cultures (Maxedt al, 2007; Viseket al, 2010;Bebetsot al, 2008; Bebetsos, 2018;

Sofia & Cruz, 20122017).

In conclusion, the evidence to date suggests ieaCAASwas developed to measure
antecedents of aggression in sport (i.e., the dipo to become aggressive, acceptance of
and willingness to use aggression, incidents ahtron associated with losing, and negative
emotions directed at opponents), is a valid measiuaager and aggressiveness in many
sports, and that these concepts reliably diffea¢@tplayers who admit unsanctioned
aggression from those who do iteig., Maxellet al, 2007; Viseket al, 2010; Bebetsost
al., 2008; Bebetsos, 2018; Sofia & Cruz, 2012, 20Ifgrefore, the CAAS will be more
appropriate in a variety of sports in measuringtthis of aggressiveness and anger than
other standared aggressiveness measures thatéavetticized for their poor validity in
sports (e.g., Maxwell & Moores, 2007; Teukehl.,2011; Wall & Gruber, 1986; Hennessy
& Wiesenthal, 2001).

However, according to Maxwell and Moores’ crititsappears that a valid
guestionnaire for measuring anger and aggressisalues not actually exist among French
competitive athletes. The aim of this study, therefwas to test a French Validation of the
Competitive Aggressiveness and Anger Scale (FVCAB&ed on the original CAAS,
using a large sample of French competitive athletes

In accordance with Vallerand’s (1989) recommendatiohe FVCAAS was
developed through four studies: (a) developmerat pfeliminary version of the FVCAAS
(Study 1); (b) confirmation of the factor structufethe FVCAAS and testing its gender
invariance (Study 2); (c) evaluation of the tempstability of the instrument (Study 3); and

(d) assessment of its concurrent and discriminaldity (Study 4).

1. Study 1
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The aims of the first study were (a) developinggdor a preliminary FVCAAS, (b)
verifying the clarity of items using a sample oéfch athletes, and (c) assessing its structure

using EFA.

1.1. Method
1.1.1. Participants and procedure

Sample 1a consisted of 30 athletes (15 men; 15 wplhge= 15.66 yearsSD=
1.47; range: 14-18) who were randomly selected fvamous individual and team sports;
the sample was used to assess the clarity oféhesibf the FVCAAS. Sample 1b
consisted o201 volunteer athletes.09 males;92 femalesMage= 19.61, SD=4.95 range:
14-29 in a range of sports (e.g., handball, footbakKketball, and judo). These athletes
provided data for the EFA. They completed the ahiEVCAAS at their clubs. Athletes
under 18 were enrolled if they agreed to partie@atd their parents provided written consent
for their participation, in line with ethical staardis. Participation was voluntary and

anonymous and participants were assured thatdatarwould remain strictly confidential.

1.2. Results and Discussion
1.2.1. Formulation of items

First, in accordance with Vallerand’s (1989) andsBr's (1986) back-translation
procedures, the CAAS was translated into Frenclo idependent translations into French,
led by two English-language experts, were underta@establish the best expression of each
item, and a French version was created therediter French version was then translated
back into English by a perfectly bilingual speakiédre French version was established based
on this process of translating and adapting thieunsents. The original CAAS and the

French version FVCAAS were equivalent (Table 1)sptases to the FVCAAS items were
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made on a five-point Likert scale (1 = almost ne¥2er occasionally; 3 = sometimes; 4 =
quite often; 5 = almost always).
1.2.2. Assessment of item clarity

In the second phase, the clarity of the 12-item B¥XS was measured using a Six-
point Likert scale ranging from 1 (“not at all cf8ao 6 (“completely clear”). Sample 1la was
asked to respond as honestly as possible to thetigng and assured that their responses
would be anonymous. The results showed that thesitead satisfactory clarityy= 4.88,
SD=1.12) and in one-to-one interviews all the mgrants declared that the items were easy
to understand and represented their behaviors.
1.2.3. Exploratory factor analysis

In the third phase, responses to the FVCAAS weatyaad using SPSS12.0 software.
Principal component analysis followed by Oblimitation with Kaiser normalization
revealed two six-item factors that together accediior45.9®6 of the variance in scores.
The two factors were named “Anger” and “Aggressess)” and their initial Eigen values
were4.14and1.36 respectively; they accounted fé&f.45 %and 11.38% of variance in
scores, respectively. Also, factor loadings gemgraere good to high (Table 1).

Table 1 also shows that in descriptive terms tham#enger scoreM = 2.64, SD=
1.23) was higher than the mean Aggressiveness stbrel(94 SD=1.23. Our results are
in accord with Maxwelet al’s (2009) study on Hong Kong Chinese athletes, Wwklwowed
that the intensity of anger was relatively highphgared with the aggressiveness in different
contact sports (i.e., basketball, rugby union, eission football/soccer, and squash). Our
results, however, did not support the early findingBritish athletes (Maxwell & Moores,
2007). Our findings suggest that the expressiohngfer may be more frequent than
Aggressiveness among French athletes. Our redsitsapport the idea that intense anger

and irritation, which are generated by losing frexaply or a referee’s mistakes, may be
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reflected as an ineffective reaction directed gtom@nts or officials in French contact sports,
such as soccer (Maxwat al, 2009; Reynes, Canovas, Ferrand, & Pantaleon,)2008

All items had acceptably low skewness and kurtsisl.98), and the distribution of
data did not deviate significantly from normaliBoth subscales and the scale as a whole
showed good internal consistency, as measureddnyb@ch’s alpha (Anges =.71;
Aggressiveness: = .76, Total: o =.82).

“(Insert Table | here)”

2. Study 2
The second study aimed to assess (a) the factmtste of the FVCAAS using CFA
and (b) the gender invariance of the instrumenbiting to previously described procedures

(Chen, 2007; Cheung & Rensvold, 2002; Keith, 2015).

2.1. Method
2.1.1. Participants and procedure

Two new samples of volunteer athletes who were etimg regularly were recruited
from various clubs. Sample 2a consisted of 2528¢h1(141 male; 111 femald8;ge =
18.84;SD = 3.99) and provided data for the first CFA. Saarfth consisted of 619 athletes
(310 males; 309 female®l,ge= 16.97;SD = 2.96) and provided data for the second CFA
and the invariance test. The athletes complete@#W@AAS using a five-point scale,
ranging from 1 (“almost never”) to 5 (“almost alved)y
2.1.2. Data analysis

CFAs were conducted using IBM SPSS AMOS 24 softyarbuckle, 2016) to
confirm the factor structure of our scale in a reample (Sample 2a). The appropriateness of
the model must assess with global goodness-aiidites to the data. The fit of the model

was assessed using five indices, with the criferiacceptable fit (Hu & Bentler, 1999)

10
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given in the following parentheticals: chi-squa(g?); root mean square error of
approximation (RMSEAf£ .08 at 90% CI); comparative fit index (CHEl;90); the Tucker-
Lewis index (TLI;> .90); and standardized root mean square resi8&MNR;< .08).

The gender invariance of the FVCAAS was computeéagusrocedures described
previously (Chen, 2007; Cheung & Rensvold, 2002tHK&015). Two perspectives were
used: (a) the traditional perspective based ong#anchi-squaredAy?), and (b) the
practical perspective based on differences in tmeparative fix indexACFIl). TheAy? test
allows one to compare nested models (e.g., cordignst metric; metric vs. strong; and
strong vs. strict), but due to its sensitivity toael complexity and large samples, it is nearly
always large and statistically significant (Che@0?2). Cheung and Rensvold (2002)
recommendedCFl overAy? based on its relative insensitivity to model coaxity, sample
size, and overall fit. They stated, “A valueA®®FI smaller than or equal to -.01 indicates that
the null hypothesis of invariance should not beatgd” (Cheung & Rensvold, 2002, p. 251).
In this study, in deciding whether the fit of moestrictive models was gender invariant we
used Chen'’s (2007) criteria for invariance betweested models given a sample of >300:
ACFI< .01;,ARMSEA< .015 andA\SRMR< .03 for metric invariance; amtiCFI < .01,

ARMSEA< .015 andASRMR< .01 for the more complex models.

2.2. Results and Discussion
2.2.1. Confirmatory factor analysis

To verify the two-factor structure suggested by E#w& carried out CFA with a new
sample. Figure 1 shows that the factor loading®vesr to high (.58-.78 for Sample 2a) and
the CFA results provided good fit indices [CFI drid > .93, RMSEA< .08, and SRMK
.05] and confirmed that the 12-item FVCAAS has a-factor structure (Table 2). These
results confirmed that the FVCAAS was similar te triginal CAAS scale (Maxwell &

Moores, 2007).
11
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“(Insert Figure 1 here)”

2.2.2. Gender invariance

Table 2 reveals that the model fits each data gnallp suggesting that the following
invariance verification was meaningful. Also, it eals that the configural invariance model
was accepted, based on the global fit indices.& s a significant® value and good fit
indices [CFl and TLF .92, RMSEA =.05, and SRMR=.06], which makes g%ble to
envisage the metric invariance. Next, the metnvairance model was practically supported
by the data. The addition of test loading factexduced the fit according 12 [i.e.,Ay2
=37,58,Ap <.01], due to its sensitivity to complex modelsl #garge samples, but not
according taACFI, ARMSEA, andASRMR. The change value for these measuresw@s,
which is equal to or well below the recommendetega (Chen, 2007; Cheung & Rensvold,
2002), which revealed that the FVCAAS two-factousture between men and women
should be similar. However, we rejected full, sgamvariance. The differences in tjiz and
CFI between the strong and the metric invariancdetsowere very large and beyond the
recommended criteria [i.eA\y2 =79,97 Ap <.01,ACFI=.03]. Next, we tested for partial
strong invariance. The modification indices putfard by the AMOS program suggested
unconstraining the error of measurement for itegildgiolent behavior directed towards an
opponent is acceptablahd item agg2lt is acceptable to use illegal physical forcg&in an
advantagein both groups, which the analysis showed satisfggartial strong invariance
according to changes in CFI and other fit indic®SHI=.01,ARMSEA, andASRMR = 0].
Finally, partial strict invariance was also suppdrby dataACFI=.01,ARMSEA= 0, and
ASRMR = -.01], implying that the test intercepts st residuals were the same in both
male and female groups (Chen, 2007; Cheung & Réms2002), with the exception of two
items (aggl and aggZ)herefore, an adaptation to improve the invariandbese items

according to gender should be considered in fudtueies.In sum, this series of sample

12
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analyses indicated partial invariance at the mostpiex (i.e., strict) levels of the FVCAAS
factorial structure across genders.
“(Insert Table Il here)”

3. Study 3

The aim of this study was to check the temporddiktyaand internal consistency of
the FVCAAS.
3.1. Method
3.1.1. Participants and procedure

The new sample (Sample 3) consisted of 61 voluratetes (42 males, 19 females;
Mage= 18.47;SD= 4.91) who undertook regular physical activityeylrcompleted the

FVCAAS twice (T1 and T2) in a four-week period agerval between two tests.

3.2. Results and Discussion

The intraclass correlation coefficient (ICC) and®&l for the ICC, together with a
series of paired-sampldests, were used to assess the temporal stalilibo
guestionnaire’s structure. The ICCs and the ICC @38%cfor both subscales are provided in
Table 3. The ICCs were statistically significantihcases. The ICCs for Anger,
Aggressiveness, and the FVCAAS as a whole were711and .79, respectively at T1. The
corresponding values at T2 were .72, .60, andT.Bése results indicate that both subscales
and the FVCAAS had acceptable temporal stabilibe Tesults of-tests comparing subscale
scores at T1 and T2 were non-significant, indigathmat FVCAAS responses remained
similar over a four-week period. In addition, sigrant positive correlations were found
between the first and second collections of dat@&ah subscale (Anger= .63;
Aggressiveness: = .60; Totalr = .62; allps< .05). These findings show that the FVCAAS

and its subscales had good temporal stability ttmearweeksFinally, the internal
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consistency of the subscales was assessed at Tl2andce again the Cronbaclisvere
acceptable (Tla =.72-.79; T20. = .69 -.71).

“(Insert Table 1l here)”
4. Study 4

Study 4 had two aims. First, to assess the conuuvegidity of the FVCAAS by
calculating correlations between FVCAAS scores ssates on two other instruments
measuring constructs that are theoretically reladgtiose measured by the CAAS (Maxwell
& Moores, 2007). The second aim was to check gsrdninant validity.

In accordance with Maxwell and Moores’s (2007) aesh, the concurrent validity
was assessed by comparing subscale and total ssotee FVCAAS with (a) subscale and
total scores on the French version of BPAQ (Ma2861), which measures four components
of trait aggression (physical aggression, verbglession, anger, and hostility) and (b) an
index of moral disengagement, which has been défase‘the self-regulatory process by
which individuals cognitively restructure their uthane conduct, the negative effects of their
actions, their role in causing harm, or the targétbeir transgressive acts” (d'Arripe-
Longuevilleet al.,2010, p.598). Researchers (e.g., Boardley & Kauss2007; d'Arripe-
Longuevilleet al.,2010; Stangeet al.,2013) have demonstrated: (a) strong positive
associations between sport-related moral disengageand both negative affect (e.g.,
irritability) and antisocial or transgressive beloa\(i.e., behavior intended to harm or
disadvantage other athletes; the intention to ylaeat (b) moderate negative correlations
between sport-related moral disengagement and geddeehavior (i.e., behavior intended to
help or benefit other athletes).

Next, to check the discriminant validity of the FX&S, we used a multivariate
analysis of variance (MANOVA) to examine how FVCAABDbscale scores varied across

genders and sports. Maxwell and Moores (2007) sigddehat scores on the Competitive
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Aggressiveness and Anger subscales of the CAA®8dacross genders and sports. They
reported that male athletes tended to be more sgjgeein sports than female athletes, and

that aggressive athletes were drawn to contactspwer non-contact sports.

4.1. Method
4.1.1. Participants and procedure

A new sample (Sample 4) d¥5volunteer athletesl06 males;69 femalesMage =
19.59 SD=5.34 range:12-35 who were involved imigh-contact (rugby: n = 83) or low-
contact (basketball: n = 92) spo(see Table 5). This sample was recruited to véhniey
concurrent and discriminant validity of FVCAAS. Tathletes completed four questionnaires
to enable us to assess the correlations betwedtMBAAS and (a) a French version of the
BPAQ and (b) an index of moral disengageméiitparticipants were treated with APA
ethical guidelines.
4.1.2. Instruments
4.1.2.1. French Validation of the Competitive Anged Aggressiveness Scale

The 12-item FVCAAS developed for this research used. In Sample 4 the 12-item
model was a good fit for the dage(53) = 118.48p < .01; CFI = .90; TLI = .90; RMSEA =
.07; 95% CI RMSEA: .06-.10; SRMR = .0®alues of Cronbach’s alpha were good (Anger:
= .78; Aggressivenesa:=.81; Total: o =.86).
4.1.2.2. BussPerry’s Aggression Questionnaire

The validated French version of the BPAQ (Mass@12Gas been used to assess the
various aspects of aggression in athletes. It stssi 20 items distributed unequally across
four subscales; namely, physical aggression, vexdpgidession, anger, and hostility. The
physical aggression subscale measures one’s tenttehe physically aggressive toward
other people or objects (sample item: “If | havedsort to violence to protect my rights, |

will”). The verbal aggression subscale measurelataxpression of aggression (sample
15
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item: “When people annoy me | tell them what | thof them”). The anger subscale
measures the respondent’s feelings of anger (satepie”l sometimes feel like gunpowder
ready to explode”). The hostility subscale assekaged of others and of life (sample item:
“When people are especially nice to me, | wondeatwthey want”). Responses are given
using a five-point Likert scale ranging from “Extnely uncharacteristic of me” (1) to
“Extremely characteristic of me” (5). In this stuthe subscales had good internal
consistencyd: .75-.9Q see Table 4).
4.1.2.3. French Short Moral Disengagement Scale

Moral disengagement was assessed with the Frerarth l8bral Disengagement
Scale (Corrion, Scoffier, Gernigon, Cury, & d’AregLongueville, 2010). The scale consists
of three items measuring minimization of transga@ssand their consequences (e.g., “It's
not serious if | behave badly [cheating or aggaegsf it's in order to win”) and three items
measuring projection of fault onto othéesg., “It's not my fault if | behave badly [chead
or aggression] if my opponent started it”). Resgsnare given on a six-point Likert scale
ranging from 1 (“Do not agree at all”) to 6 (“Corepgly agree”). The reliability of the scale

as a whole is = .88.

4. 2. Results and Discussion
4. 2.1. Concurrent validity of the FVCAAS

Correlations were used to evaluate the relatiosshgtween subscale and total scores
on the FVCAAS and (a) subscale (physical aggressienal aggression, anger, and
hostility) and total scores on the French BPAQ, @)dnoral disengagement. Pearson
correlations indicated FVCAAS-aggressiveness, FVSAanger and FVCAAS-total were
systematically correlated with BPAQ-physical aggres, BPAQ-verbal aggression, BPAQ-
anger, BPAQ-hostility, and BPAQ-total (39-.57 all ps< .05; see Table 4). These findings

are consistent with the literature (e.g., MaxwelM®ores, 2007).
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The concurrent validity of the FVCAAS was also destoated by the existence of
the expected correlations between FVCAAS-aggresss®e FVCAAS-anger, and FVCAAS-
total and moral disengagement.@42-.55 all ps< .05; see Table 4). These findings are in line
with the other research demonstrating strong p@séssociations between moral
disengagement and both antisocial and aggresshaviogs in sport (e.g., Boardley &
Kavussanu, 2007; d'Arripe-Longuevik¢ al.,2010). As the FVCAAS was shown to be
related to both the established constructs witlclwitiwas compared, we concluded that the
instrument had concurrent validity.

“(Insert Table IV here)”
4. 2.2. Discriminant validity of the FVCAAS

To determine how FVCAAS scores varied across genaled sports, we carried out a
2x2 between-subject MANOVA, with gender and typespmort as the independent variables
and FVCAAS-aggressiveness, FVCAAS-anger, and FVCA#Sl as the dependent
variables. Gender affected the results [Wilkss .88, F (2, 170) = 11.2p,< .001,n° = .12]
as did the type of sport [Wilks)s= .85, F (2, 170) = 5.3% < .01,1? = .06] but there was no
interaction between gender and type of sport [Wilks= .96, F (2, 170) = 0.7% = .69,1° =
.004]. Separate univariate ANOVAs were conducted toyaeadjroup differences in each
dependent variable. There were gender differencE¥ CAAS-aggressiveness [E,(171)
= 22.56,p < .001n° = .16} FVCAAS-anger [R1, 171) = 6.82p < .01,n° = .04] and
FVCAAS-total [F(1, 171) = 16.75p < .001,n° = .11] The type of sport affected FVCAAS-
aggressiveness [F,(171) = 6.71p < .05,n° = .09] but not FVCAAS-total [F1, 171)
=1.65,p=.2519° = .01]and FVCAAS-anger [Fl, 171) = 0.03p = .86,1° = .01] No
multivariate outliers were identified and the mearesprovided in Table 5.

As a result, discriminant validity was establisfi@ded on the athletes’ differences. A

number of authors have reported that there is deagetifference in the tendency to value
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aggressiveness and anger in sport (e.g., Maxwdlb&res, 2007Christoforidis, Kalivas,
Matsouka, Bebetsos, & Kambas, 2010; Bebetsos,)2Th& general observation was
completely supported by our data. Male athleteshiglder FVCAAS-totalFVCAAS-angey
and FVCAAS-aggressiveness scores than female eghlgtaxwell & Moores, 2007). In the
present studynaleathletes appear to take advantage of their anges than female
athletes. These findings may suggest thale athletes express their anger, though they
experience persistent anger and therefore hadagéegitendency toward expressimgth their
angerand aggressiveness compared with female athldoagever, our results are not
consistent with the results of previous researdwstg no statistically significant differences
between female and male athletes regarding trgetraaind anger expression styles in
taekwondo (Lapa, Aksoy, Certel, Giian, Ozcelik, & Celik, 2013) and volleyball (Esfaia
Gheze, & Soflu, 2010). The resuttsthis previous researahere somewhat unsurprising
given the nature of the psychosocial factors uydeglanger, such as frequently losing or a
referee’s mistakes (Reynetal.,2008). This also makes sense when taking intoustdbe
importance of anger expression for the athletefopeaance (e.g., Lapet al.,2013;

Maxwell, 2004; Robazza & Bortoli, 2007), which malgy a role in explaining these
findings. But these are factors beyond the scopbeturrent study. Further investigation on
possible associations between these factors masatranted.

As expected, there were also differences in FVC/Af8ressiveness based on type of
sport. Athletes involved ihigh-contract sports had higher FVCAAS-aggressivenes®sc
than those involved ilmw-contact sports. This finding is consistent withvooes results
(Maxwell & Moores, 2007; Maxwelkt al.,2009). It may be that contact sports give players
more opportunity for legitimate expression of aggren than non-contact sports.

“(Insert Table V here)”

5. General Discussion
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The aim of this research was to develop and tEstach Validation of the CAAS.
First, the 12 items of the CAAS were translatedvioy English-language experts into French
to create a preliminary list of items for the FVC8AThe EFA indicated that these 12 items
were organized equally into two factors, Anger Aggressiveness, with satisfactory internal
consistency (Study 1). Study 2 provided evidencdeffactorial validity of the FVCAAS, its
similarity to the original version, and demonstdaits partial invariance across gender at the
most complex level (i.e., strict), also adaptation to improve the invariamoeording to
gendre was suggsted for two items (aggl and agd®jure studyThe temporal stability of
the instrument was also confirmed (Study 3). Thecaorent validity of the FVCAAS was
demonstrated by relationships between its scal@svaminstruments measuring constructs
that are theoretically related to athletes’ aggoessidditionally, the discriminant validity of
the FVCAAS was demonstrated by the differencesames associated with genders and
sports (Study 4).Together, these analyses prowdgrehensive evidence of the validity of
the FVCAAS and its ecological validity becauseiteen content was provided by junior and
adult competitive athletes.

This series of studies carried out with Frenchedéld resulted in the creation of six-
item scales measuring competitive anger (sampie ittbecome irritable if | am
disadvantaged during a match”) and competitive egglveness (sample item: “Opponents
accept a certain degree of abuse”), which aretsiralty and theoretically valid, reliable,
stable over time, and well-suited for testing agstimns about gender differences in anger
and aggressiveness. The links between the FVCAASIdferent facets of trait aggression
and moral disengagement are in line with the exgssport psychology literature, which
indicates that competitive anger and aggressivesresassociated with physical and verbal
aggression, anger, and hostility (Maxwell & Moor2807). It also demonstrates that moral

disengagement reduces negative emotional reactbdnsnsgressive behavior and increases
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461 one’s self-reported likelihood of behaving antisdlgiin sport (e.g., d'Arripe-Longuevillet

462 al., 2010; Stangeet al.,2013).

463 Although the FVCAAS demonstrated good psychomeitraperties in this research,
464  several limitations must be acknowledged. Firstremlearch relying on self-report measures,
465  particularly research concerning moral variablesy tme subject to social desirability bias.
466 A second limitation is that the assessment of tlade&s construct validity was limited
467  to analysis of its convergent validity and abilityreproduce the gender and type-of-sport-
468 related differences that exist in theoreticallyatetl constructs. There is, therefore, a need for
469 further research into the scale’s discriminantdifibased on comparisons with scales

470  measuring other constructs. The discriminant viglidf the instrument would be

471  strengthened by evidence that FVCAAS-anger and FA&-Aggressiveness are negatively
472  correlated with theoretically related constructsstsas self-regulatory efficacy in sport

473  (Boardley & Kavussanu, 2007; d'Arripe-Longueviieal.,2010).

474 A third limitation is the specific focus of the F\VMAS. Despite the validity of the

475 FVCAAS for measuring aggressiveness and angewariaty of sports, some items (e.g.,
476  aggl, agg2, and ang6) that described the accaptaihormativity of aggression and anger
477  expression against the opponent and the refergainca competitive advantage are more
478 common and suitable in contact sports (e.g., fdldsoacer, basketball, rugby, and boxing)
479  than non-contact sports (i.e, climbing, swiminiagd gyminstics), which should be

480 acknowledged (e.g., Conrey al, 2001; Maxwell & Moores, 2007). Therefore, it wdlde

481  of interest in future studies to undertake moreftaiscientific investigations to improve the
482  appropriateness of the aggressiveness subscalelegrto non-contact sport types, or

483  change the format of the original five-point scitam (almost never = 1; occasionally = 2;
484  sometimes = 3; quite often = 4; almost always 03 six-point scale ranging from 1

485  (“extremely uncharacteristic of me”) to 6 (“extreijneharacteristic of me”) to eliminate the
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scale's midpoint and force respondents to decidshen each statement was characteristic of
them (Bryant & Smith, 2001).

A fourth limitation is that, to date, no predictivelidity data are available for this
study. The current results of different psychonegists and their interpretations provide
evidence that the FVCAAS is a valid measure of aagd aggressiveness in many sports,
and thus there is no coherent argument againttitee usevith the French athletic
population until such data are available to evaldlae test’s predictive validity. Therefore,
we proposed to continue testing the predictivedigliof FVCAAS according to Maxwell
and Moores’, (2007) and Teulslal!s (2011) recommendations in future studies, as a
second step of validating this scale. The recommgmas of Maxwell & Moores (2007) and
Teubelet al. (2011) indicates the importance of combining botplicit and explicit
aggressiveness’ questionnaires, interviews, andreégons to gain better insight into
aggression in sport, rather than relying solelytensubjective interpretation of the athletes.
Accordingly, and consistent with prior studies pdinvg the predictive validity of the original
CAAS scale (e.g., Bebetsesal, 2008; Maxwell & Vasik, 2009; Sofia & Cruz, 2017;
Bebetsos, 2018), we hypothesized the existenceigih&icant positive correlation between
FVCAAS scores and frequency of observed aggresshavior for players in the premier
basketball league in France. It will be importantdeepen this analysis in future studies.

It would also be of interest to compare the lewélanger and aggressiveness between
French and British athletes, and to explore whetiecultural differences between France
and Great Britain (Hébert & Dugas, 2010) influetiogir experiences and expressions of
anger, as well as the use of aggressive tactitginbehaviors to achieve athletic success.
Indeed, many empirical studies have reported thiatire was a potential source of difference
in aggressiveness between athletes. For exampiey Kong Chinese athletes reported lower

aggressive responses than both British (Maxetedll, 2007) and American athletes (Visek
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et al.,2010), although the difference was not observeahgrer (Maxwelkt al.,2009;
Maxwell et al.,2007). The anger reflected frustration provokedasing points or games and
an official’'s mistakes (Reynex al.,2008).

From a practical standpoint, the FVCAAS could hdgntify athletes with low or
high anger or aggressiveness and determine how toestructs are related to performance
among French athletes. Some studies have demausthatt high aggressiveness and an
intermediate level of anger enhance athletic paréorce particularly in contact sports (e.qg.,
McCarty & Kelly, 1978; Robazza, & Bortoli, 2007; &8don & Aimar, 2001). Anger may
have a positive or negative effect on performahoeugh its effect on arousal; moderate
arousal enhances performance but high arousal teeisianental effect. These findings
suggest that aggressiveness and anger are sighifispects of an athlete’s profile and
should be taken into account to enhance trainintpoaks.

In conclusion, despite the aforementioned limitagiahis series of studies fills a gap
in the existing literature and demonstrates thatflICAAS is a sound, sport-specific
instrument for assessing competitive anger andesggreness in French athletes.
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672 Table I: Les items de la VFEACC et I'échelle origimale (CASS, Maxwell & Moores, 2007)
673 Table I: The items of the FVCAAS and original scal§CASS, Maxwell & Moores, 2007)

Items assigned to each factor M SD skewneskurtosis o EFA
Anger (F1) 2.64 1.23 -0.70 -0.73 .71
Angl. | become irritable if | am disadvantaged duringatch. 283 1.22 -0.42 097 58

Je deviens irritable si je me sens dépassé(e)denmna prestation.

Ang2. | feel bitter towards my opponent if | lose. 237 125 064 052 64
J'en veux a mes adversaires quand je perds.

Ang3. | get mad when | lose points. 2927 126 0.74 .0.53 69
Je deviens fou/folle quand je perds des points.

Ang4. | show my irritation when frustrated during a game

Je montre mon agacement quand je suis frustré {@gre ma 236 1.26 0.59 -0.77 55
prestation.

Angb5. | find it difficult to control my temper during @atch. 226 1.29 073 051 65
Je trouve difficile de contrdler ma colére pendara prestation.

Ang6. Officials’ mistakes make me angry. 308 1.07 -0.13 -1.09 66

Les erreurs des arbitres me font enrager.

Aggressiveness (F2) 194 123 0.81 0.72 .76

Aggl. Violent behavior, directed towards an opponent, is

acceptable. 169 1.07 017  0.17 79
Un comportement violent, dirigé contre un adversa@st

acceptable.

Agg2. Itis acceptable to use illegal physical forcg#in an

advantage. 196 123 128  0.38 78
Il est acceptable d'utiliser une force physique aatorisée pour

obtenir un avantage.

Agg3. | taunt my opponents to make them lose conceatrati

Je provoque mes adversaires pour leur faire petene 189129 1.29 0.16 63
concentration.

Agg4. | use excessive force to gain an advantage. 261 1.33 0726 -1.19 60
J'utilise une force physique excessive pour obtemiavantage.

Aggb. | verbally insult opponents to distract them. 135 087 1.74 1.86 71
J'insulte verbalement mes adversaires pour lesailist

Agg6. Opponents accept a certain degree of abuse 216 1.13 0.17 057 55

Les adversaires tolérent un certain degré de vicden

674 Notes.a: Cronbach’s alpha; EFA: loading in the exploratfagtor analysisAng: Anger; Agg: Aggressiveness.
675 The items French translations are in italics. Famheitem the participant had to answer on a fiviedpakert-
676  type scale from “ almost never” (1) to “ almost als” (5),n= 201
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678

679

680

Figure 1. Coefficients standardisés d’estimation dia structure de la VFEACC

Figure 1: Standardized coefficients of estimationfathe structure of the FVCAAS
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Notes.The standardized coefficients of estimatare all significant ap < .001,n= 252.
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687

688

689
690

Table Ill: Les corrélations du test-retest (4 semaies) pour les échelles de la VFEACC.

Table Ill: Four-week test—retest correlations for the FVCAAS subscales.

Scales Temporal stability M SD o ICC ICC 95% CI
T1 2.60 0.83 74 71 .60— .82 .01
Anger T2 240 080 .71 68  .54-.79 01
T1 2.04 0.75 72 .70 .56— .80 .01
Aggressiveness
T2 1.97 0.60 .69 .60 55— .62 .01
T1 2.33 0.66 .79 .76 .56— .84 .01
Total
T2 2.18 0.57 .70 .66 51-.77 .01

Notes.a: Cronbach’s alpha; ICC: Intraclass Correlation ficient; ICC 95% Cl: 95% Confidence Interval for

the ICC,n= 61.
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691 Table IV: Liens de la VFEACC avec l'agression et lelésengagement moral.

692  Table IV: Relationships between the FVCAAS and aggssion and moral disengagement.

Scales Anger¢=.78  Aggressivenesso(= .81) Total (o= .86)
FR-BPAQPhysical ¢ =.75) .39* 51* 52*
FR-BPAQ Verbal ¢ =.80) .A45* AT* 51*
FR-BPAQ Anger ¢ =.75) 57+ 29* .50*
FR-BPAQ Hostility ¢ = .82) A2* .38* .A45*
FR-BPAQ Total ¢ =.90) .52* A46* 57*
Moral disengagemeni.& .88) A42* .55* .53*

693 Notes*p < .05. FR-BPAQFrench version of Buss and Perry’s Aggression Qauasdire,n = 175
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694  Table V: Moyennes et écart-types des échelles deH#CAAS en fonction du group.

695 Table V: Means and standard deviations for the FVCAS scales organized by group.

Grouping factor Group Anger Aggressiveness Total
N M SD M SD M SD

Al 175 245 081 195 080 220  0.71
Males 106 2.58* 0.82  2.21* 0.81  2.93*  0.72

Gender  omales 69 225 075 155 059  1.90  0.59
High-Contact 83 251 084 220 0.89 235  0.77

Sport Low-contact 92 240 078 171 063 206  0.63
Males x High-Contact 63 2.61 0.76 2.36 0.85 2.48 0.27

Gender X Sport o ales xHigh-Contact 20 215 098  1.73 084 194  0.79
Males x Low-contact 44 252 0.90 1.99 0.71 2.25 0.71

Gender x Sport. o nales xLow-contact 49 229 064 147 044 188 049

696 Note.*p < .05,n= 175.
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Figure captions

Tablel: Theoretical structure of the FVCAAS wasikinto the original scale (CAAS)
Figure 1: Validity of the theoretical structuretbé FVCAAS

Table 2: Factorial validity of the FVCAAS structumad its partial invariance across gender
Table 3: Temporal stability of the FVCAAS

Table 4: Theorical validity of the FVCAAS

Table 5: Usefulness of the FVCAAS to measur théedéinces amongst athletes’groups
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