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The aim of this study was to analyse the relationship between levels of self-
determined motivation and the factors of sportive cooperation in young sports play-
ers. 270 athletes belonging to official competitive teams were studied, from the
Balearic Islands, Spain (M = 14.6; Range = 11–18; SD = 1.53). To this end, we used
the Behavioral Regulation in Sport Questionnaire and the Cuestionario de Coop-
eración Deportiva. The relationships of probabilistic dependence and independence
of the six variables studied were established using a validated Bayesian network.
Afterward, hypothetical probability values of the variables of cooperation were
instantiated to observe changes in the probabilities in levels of self-determination.
The results indicate that unconditional cooperation and extrinsic motivation are
the most probabilistically independent variables, with intrinsic motivation being
directly dependent on the other two. Conditional cooperation and amotivation
have the lowest probability values in the athletes studied. The main conclusion is
that cooperation and extrinsic motivation are the two roots of team dynamics, as
unrelated variables. Coaches should take advice on that fact regarding their coach-
ing style.

KEY WORDS: Self-determination, Cooperation, Bayesian Networks, Bayesian
Probabilities, Youth Sports.

Introduction

Will a competitive sports team have greater willingness to engage in
cooperation and prosocial conduct when their self-determined motivation is
greater, or will it produce the opposite effect? This research question is
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becoming more relevant every day considering the inevitable tension
between the individualistic behaviours of players and the obvious demands
for teamwork that most coaches make on players during training and com-
petition, including their self-determined motivation not addressed exclu-
sively to the “win” or to obtain a certain performance by the team.

The conceptual framework of sportive cooperation is based on the con-
cept of public goods (Deng & Chu, 2011; Deustch, 1949; Suri & Watts,
2011) and in the resolution of situations similar to those given in the Pris-
oner’s Dilemma (Poundstone, 1995; Wu, Fu, & Wang, 2011). This construct,
which is completely distinct from sportive cohesion (Carron, Colman,
Wheeler & Stevens, 2002) is one of the tools to explain the internal dynamic
of competitive sports teams (Olmedilla, Ortega, Almeida, Lameiras, Villa-
longa, Sousa, Torregrosa, Cruz, & García-Mas, 2011), based primarily in the
seek for personal and/or team goals, for the production of sporting behav-
iors. Also, can be understood as a form of prosocial behaviour that reflects
the player’s individual decisions concerning the dedication of his or her
efforts and technical skills to the team’s objective (Vukov, Santos & Pacheco,
2011), and that in a certain manner also reflects his or her own interests
(Caporael, Dawes, Orbell, & Van de Kragt, 1989; Liu, Chen, Zhang, Wang,
& Perc, 2012). From this point of view, and through the use of the Cues-
tionario de Cooperación Deportiva (Sportive Cooperation Questionnaire, Gar-
cía-Mas, Olmedilla, Morilla, Rivas, García-Quinteiro, & Ortega, 2006), play-
ers can show unconditional cooperation, indicating their need to behave
prosocially with their teammates and/or coach, as a stable tendency (Meglino
& Korsgaard, 2004); conditional cooperation, based on the current or future
obtainment of their objectives; and situational cooperation, based on the
characteristics of the given sports situation.

Recently the lack of relations between unconditional and conditional
cooperation has been demonstrated, since they are presented as two distinct
factors, while situational cooperation acts as a modulating parameter of the
other two (Olmedilla et al., 2011). Actually, the level and types of cooperation
among team members helps explain sports behaviours such as the acceptance
of the use of tricks and ruses in the game (Ponseti, Palou, Borras, Vidal, Can-
tallops, Ortega, Boixadós, Sousa, García-Calvo, & García-Mas, 2012), the
existence of a particular level of cohesion in a team (Garcia-Mas, Olmedilla,
Ortega, Almeida, Lameiras, Sousa, & Cruz, 2009; Olmedilla et al., 2011), the
levels of collective effectiveness in relation to the performance of a team (Leo,
Sánchez-Miguel, Sánchez-Oliva, Amado, & García-Calvo, 2011), the per-
ceived team’s leadership style (Almeida, Lameiras, & Garcia-Mas, in press)
and the overall performance levels of sports teams (González & Ortín, 2010).

2 F. Javier Ponseti, A. Garcia-Mas, P. Palou, J. Cantallops, P. Fuster-Parra



From both the theoretical framework and the empirical discoveries
made until now, we may deduce that there should exist some more or less
direct relationship between cooperation and the motivational aspects of
sports conduct. However, thus far, only the relation between cooperation
and motivation of achievement, that is, with the orientation to the ego or to
the players’ task, has been investigated (Lameiras, Almeida, & Garcia-Mas,
2014). Findings from these studies obtained show hierarchical relationships
between dispositions towards goals and the other types of cooperation, with-
out any direct relationship being given between the orientation to the play-
ers’ tasks and the style of unconditional cooperation. The implications of the
complex relationships that have been found between the disposition towards
goals and the style of cooperation of the players indicates that they can be
treated as two relatively independent psychological processes and that they
deserve to be studied deeply.

Currently, however, the Theory of Self-Determined Motivation (Deci &
Ryan, 2000; Vallerand, 1997) is crucial to understanding the behaviours of
athletes, such as, for example, their cohesion in the team and their psycho-
logical well-being during the competition (Blanchard, Amiot, Perreault,
Vallerand, & Provencher, 2009), as well as the concept of fair play (Chantal,
Robin, Vernat, & Bernache-Asollant, 2005). Given that the level of self-deter-
mination in a sport is directly related to satisfaction, as are autonomy in deci-
sions, the involvement in the sport and the perception of competence (Rein-
both & Duda, 2006), there may theoretically exist relations with the concept
of cooperation, understood as prosocial conduct expressed—in this case—in
the competitive sports situation (Mitkidis, Sørensen, Nielbo, Andersen, &
Lienard, 2013).

Indeed, after observe the relationships, but also if we observe the con-
stants among amotivation, extrinsic motivation, and intrinsic motivation,
that we can ask ourselves which of these motivational states is found in rela-
tion to willingness to cooperate prosocially in the team with teammates and
with the coach. The intuitive suppositions that intrinsic—or internalized—
motivation could determine the existence of unconditional cooperation, and
that extrinsic motivation, or that governed by factors external to the athlete,
could determine conditional cooperation, or even situational cooperation,
must be put to the test in a more direct form.

To this end, in this study we have used probabilistic analysis using a
Bayesian network (BN), primarily due to the isomorphism between the
possible structure of the psychological variables studied, in addition to
the form of probabilistic representation that BNs offer. BNs (Jensen &
Nielsen, 2007; Pearl, 2000) constitute a powerful tool for modelling the
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decision making process under a particular level of uncertainty. These
networks can be considered at the intersection between artificial intelli-
gence, statistics, and probability theory (Pearl, 2000), and seem to be a
powerful tool in problems involving data mining (Heckerman, 1997).
Bayesian networks are a kind of probabilistic graphical model (Larrañaga
& Moral, 2011) that combines graph theory and probability theory to
represent uncertainty among observed variables. In a probabilistic model
of acyclic directed graphs, the nodes are the variables and the arcs the
relations of dependence/independence between them, while the general
structure may represent the causal relationships and the general aspects
of all the probabilistic distributions of the factors considered (Glymour,
2003).

Bayesian networks can be used in the field of psychology as a tool to
discover structure and date analysis from a data set (Lopez-Puga, Garcia,
de la Fuente, & de la Fuente, 2007), they are codified as an expert system.
This can be constructed directly from the data set, although it is also pos-
sible to add knowledge from prior expert knowledge during the learning
process of the structure. In this field, they have been shown to be effec-
tive with regard to the Item Response Theory (Mislevy, 1986), in psy-
chodiagnosis, and in forensic psychology, but above all in the analysis of
decision making in organizational and consumer psychology, as well as in
current so-called neuroeconomics (Lafuente & Romo, 2003), or the
analysis of learning in conditions of uncertainty (Butz, Hua, Chen, & Yao,
2009). Recently, they have also begun to be applied in sports psychology
(Fuster, Garcia-Mas, Ponseti, & Leo, 2015; Fuster, Garcia-Mas, Palou,
Ponseti, & Cruz, 2013; Garcia-Mas, Fuster, Palou, Ponseti, & Cantallops,
2012). In all these cases, BNs allow the representation of the underlying
structure to a data set, constructing a probabilistic graphical model start-
ing from a data set that contains a set of observations about diverse vari-
ables. This makes them very useful for working on data obtained by
means of psychometrical tests or direct observation (Lopez-Puga et al.,
2007).

Objective of the study

As stated earlier, the objective of this study was to investigate the rela-
tionships that exist between self-determined motivation—as grouped in
three general types of motivation with distinct characteristics, namely,
amotivation, extrinsic motivation, and intrinsic motivation—and sportive
cooperation (unconditional cooperation, conditional cooperation, and sit-
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uational cooperation), in a large group of team sports players and through
the probabilistic use of BNs. As a secondary objective, we intend to
demonstrate the utility and statistical validation of the BNs to perform this
type of analysis between empirically obtained diverse psychological vari-
ables.

Methods

PARTICIPANTS

This study’s participants consisted of 270 athletes (244 boys and 26 girls) belonging to
regular competitive teams affiliated to the Balearic Islands, of whom 165 played football, 83
basketball, and 22 handball. The average age was 14.67 years (Range = 11–18 years; SD =
1.53). Each participant signed an informed consent, ensuring confidentiality of data in the
same way that met the principles of the Declaration of Helsinki and its subsequent revisions
to human studies.

MEASURES

Self-determined motivation. In order to evaluate the level of self-determination in our
participants, we used the Spanish adaptation (Viladrich, Torregrosa, & Cruz, 2011) of the
Behavioural Regulation in Sport Questionnaire (BRSQ, by Lonsdale, Hodge & Rose, 2008).
The Spanish version of the BRSQ consists of 24 items and has three subscales: intrinsic moti-
vation, extrinsic motivation, and amotivation. Each item is graded on a 7-point Likert scale
ranging from 1: “Completely false” to 7: “Completely true”.

Sportive cooperation. For the evaluation of sportive cooperation, we used the Cues-
tionario de Cooperación Deportiva by Garcia-Mas, et al. (2006), which consists of 15 Likert-
scale questions, where 1 signifies “Completely disagree” and 7 signifies “Completely agree”.
The questionnaire covers three factors: two dispositional factors, conditional cooperation and
unconditional cooperation, which make reference to the type of personal tendency towards
cooperating or not, and one situational factor, referring to the environmental stimuli to coop-
erate or not.

Procedure

After obtaining permission from the clubs and coaches of the selected teams, we
obtained the consent of the parents of the athletes so that their children could participate in
the study. The administration of the questionnaires was done in the middle of the season. The
collection of the data lasted between 25 and 30 minutes. All the players studied participated
voluntarily, and one of the researchers was always present during the administration to resolve
possible issues regarding the questions and how to answer them.



ANALYSIS OF THE DATA

To construct a BN, we used learning algorithms to generate a structure based on
observed data (Antal, Fannes, Timmerman, Moreau, & De Moor, 2004; Cheng, Greiner,
Kelly, Bell, & Liu, 2002; Lemeire, 2007). The structure was generated using Tetrad IV soft-
ware (Glymour, Scheines, Spirtes, & Kelly, 1986; Scheines, Spirtes, Glymour, Meek, &
Richardson, 1998), and we used the GES algorithm (Greedy Search, Chickering, 1996) inte-
grated into Tetrad IV to obtain a possible graph with all the variables of the study. Tetrad
IV obtains the structure using a chi square test that assumes that the maximum likelihood
function of the measured variables has been maximized. The null hypothesis for the test is
that the covariance matrix of the population on the measured variables is equal to the esti-
mated covariance matrix of the measured variables written as a function of a free parame-
ter model.

To obtain the parameters, we used Tetrad IV to make an estimation of a Bayesian model
using a Dirichlet distribution for every variable. Using a pseudo-count, Tetrad IV determines
a conditional probability distribution for every variable. In order to obtain a clear representa-
tion to see how inference flows in the whole set of variables, from the structure and parame-
ters obtained in Tetrad IV the BN was implemented in Netica (Norsys Software Corporation,
2012). The program Netica carries out the computation and the representation of the prior
probabilities of the variables, which are shown in percentages divided into three groups of
probabilities: high (66-100%), moderate (33-66%) and low (0-33%). Once instantiated, by
using Netica we can represent hypothetical values of the probabilities for any variable of the
BN (Cobb & Shenoy, 2006).

Results

VALIDATION OF THE BAYESIAN NETWORK

From the data set, the program Tetrad IV estimates the values of the
variables in every case, which must be validated. First, the Receiving Oper-
ating Characteristics (ROCs, or graphic curves of sensitivity) are obtained,
by plotting the fraction of true positives out of the actual positives versus
the fraction of false positives out of the total actual negatives, at various
threshold settings, using them as indicators of how well the BN fits. The
value of the Area Under Curve ROC (AUC) is defined as the probability of
correctly classifying a pair of cases (positive and negative) selected at ran-
dom. In Table 1, you can see the AUC values associated with high, moder-
ate, and low probabilities of every one of the variables studied, together
with the percentage correctly classified (pcc). We observe that the proba-
bilities have appropriate values, as well as pcc indicators that ensure that
the BN obtained has an efficient system of predictions about the relation-
ships of the variables studied.
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BAYESIAN NETWORK

The BN obtained, which can be observed in Figure 1, reveals that the vari-
ables that are probabilistically independent are unconditional cooperation and
extrinsic motivation. The probability values obtained in the athletes analysed
for these two variables are moderate in both cases, without extreme values.

TABLE I
Values Of The Aucs Obtained Through The Roc Curves And Percentage Correctly Classified (Pcc) 

Of The Variables Of The Bayesian Network.

AUC Probability

Variable Low Moderate High pcc

Intrinsic motivation (motint) .82 .76 .85 79.26
Extrinsic motivation (motex) .61 .61 .76 64.44
Amotivation (amot) .90 .80 .79 87.04
Unconditional Cooperation (coopeuncond) .73 .70 .77 65.92
Conditional cooperation (coopecond) .62 .64 .72 76.30
Situational Cooperation (coopsitu) .71 .69 .87 68.58

Note: Extrinsic motivation: motex; Intrinsic motivation: motint; Amotivation: amot; Unconditional cooper-
ation: coopeuncond; Conditional cooperation: coopecond; Situational cooperation: coopsitu.

Fig. 1. - The obtained Bayesian network showing the probabilistic relations between
self-determined motivation and sportive cooperation.



These two independent variables act on the rest in a distinct manner.
Both participate equally in the probability of occurrence of intrinsic motiva-
tion, which is the motivational variable with higher values in the athletes
studied. Moreover, intrinsic and extrinsic motivation have a shared influence
over the probability of the occurrence of amotivation, with very low proba-
bility values in the population studied.

And finally, we can also see from Figure 1 how unconditional coopera-
tion and intrinsic motivation have a shared influence over the probability of
the occurrence of situational cooperation, with medium-low values in the
data considered. This, in turn, has a direct individual impact on conditional
cooperation, which is the variable with the greatest probabilistic dependency
of all those studied, and which, in addition, is the one that shows real values
below probability.

INSTANTIATIONS

BNs can also be used to perform instantiations; that is, to search for the
best explanation, and the most probable one, to explain either observed or
hypothetical data. This allows us to study the occurrence of changes in the
probabilistic dependencies/independencies by modifying the values of the
effects instead of the causes. In our case, using the BN that appears in Figure
1, we have carried out three calculations with hypothetical data (see Table 2).

As can be seen in Table 2, each one of the calculations for the variables
of sportive cooperation produces changes in the probabilities of occurrence
of the three factors of self-determined motivation.

When we perform the first instantiation of a value below probability for
unconditional cooperation, complemented with values of high probability
for conditional and situational cooperation, hypothetical changes of rele-
vance are produced. First, intrinsic motivation needs to change to a much
lower probability, while it is necessary to increase the probabilities of extrin-
sic motivation and, to a greater extent, that of amotivation.

In the second instantiation (Table 2, second column) we hypothesize a
high probability of unconditional cooperation (prosocial), and at the same time
we instantiate low probability values for both conditional and situational coop-
eration. These changes produce hypothetical results in the variables of motiva-
tion in the opposite direction to the previous calculation, albeit in a more con-
trasted manner. The probability of intrinsic motivation does not increase (in
fact, it is slightly reduced), but the probability of extrinsic motivation is
reduced drastically, while that of amotivation is also reduced significantly.
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Finally (as can be observed in the third column of Table 2), when values
of high probability for the three types of cooperation are hypothesized at the
same time (data never obtained in previous empirical studies), the results
obtained for the variables of self-determined motivation are exactly the same
as those obtained for the second of the calculations, when the probability of
unconditional cooperation is the greatest and the probabilities of conditional
and situational cooperation are the least.

Discussion

The results found in a group of players from affiliated teams should be dis-
cussed with different levels of explanation. First, if we observe the probabilis-
tic values obtained using a BN, they are very similar to those obtained in simi-
lar teams using classical statistics, both in the case of sportive cooperation and
its factors, and in the case of the three types of self-determined motivation.

Thus, the teams analysed are composed heterogeneously of a combina-
tion of players with the three possible forms of cooperation, namely, uncon-
ditional, situational, and conditional, and in proportions similar to other
studies, although conditional cooperation—which implies tacit or explicit

TABLE II
Three instantiations of the Bayesian network (1: coopecond=low, coopeuncond=high, coopsitu=high; 

2: coopecond=high, coopeuncond=low, coopsitu=low; 3: coopecond=high, coopeuncond=high, 
coopsitu=high), created with hypothetical data of sportive cooperation and its impact 

on self-determined motivation, expressed in probabilities.

Instantiations

1 2 3

Conditional Coop (coopecond) low high high
Unconditional Coop(coopeuncond) high low high

Situational Coop (coopsitu) high low high

Intrinsic Low: 4.41 9.87 16.60 16.60
Motivation Moderate: 14.30 82.00 16.60 16.60
(motint) High: 81.30 8.10 66.70 66.70

Extrinsic Low: 23.10 12.10 100 100
Motivation Moderate: 14.30 68.30 0 0
(motex) High: 15.70 19.60 0 0

Amotivation Low: 72.60 4.04 33.30 33.30
(amot) Mod: 18.70 27.70 66.70 66.70

High: 8.65 68.30 0 0

Note: For variables intrinsic motivation (motint), extrinsic motivation (motex), amotivation (amot) the first
column shows the initial likelihood for low, moderate and high values once the BN has been compilated. The
second column shows the likelihoods variations corresponding to instantiation 1. The third column shows the
likelihoods variations corresponding to instantiation 2. The fourth column shows the likelihoods variations
corresponding to instantiation 3.



negotiation between personal objectives and those of the team—had lower
probability values than were found in studies conducted with semiprofes-
sional or professional teams (Garcia-Mas et al., 2006; Lameiras et al., in
review; Olmedilla et al, 2011). In this regard, Cratty & Hanin (1980) deter-
mined that the teams that obtain better performance are formed by a hetero-
geneous combination of personalities over other more homogeneous teams.
Moreover, it is not bad news to find that there are important values of will-
ingness to carry out prosocial behaviours within teams, not only related to
issues such as fair play, but also to strictly sportive conduct related to the tac-
tics proposed by the coaches (Ponseti et al., 2012).

The results with respect to the three factors of self-determination,
analysed using their probability of occurrence, also offer results that in some
respects replicate those found through traditional statistics. High values of
intrinsic motivation, moderate values of extrinsic motivation, and low values
of amotivation have been found. These findings are similar to those obtained
in previous studies the same collective sport (Leo et al, 2011; Pelletier,
Fortier, Vallerand, & Brière, 2001).

However, when we analyse the probabilistic relationships of causal
dependence and independence that have been found through the Bayesian
network between the two variables analysed, some results appear that do not
exactly correspond to those previously found or predicted.

The two variables that have probabilistic independence are uncondi-
tional cooperation and extrinsic motivation. The two converge directly on
the type of motivation that has higher values of occurrence: intrinsic motiva-
tion. Therefore, causally, we find ourselves facing a relatively stable disposi-
tional factor (unconditional or prosocial cooperation), which is combined
with a variable regulated by external stimuli (extrinsic motivation) and
which, together, generate the occurrence of intrinsic motivation, repeatedly
associated with better performance and psychological well-being during
competition (Rivas, Romero, Pérez-Llantada, López de la Llave, Pourtau,
Molina, González, & Garcia-Mas, 2012; Romero, Zapata, Letelier, López, &
Garcia-Mas, 2013).

Additionally, we find that conditional cooperation and amotivation
show complete probabilistic dependency, in a similar manner to the direct
results of probability of occurrence that have been found. Similar data were
obtained when comparing motivational climate with anxiety in young team
players also using the BN methodology (Garcia-Mas, Fuster, Ponseti, Palou,
Olmedilla, & Cruz, 2015).

In principle, this finding doesn’t fit exactly with the hierarchical model
of self-determined motivation (Standage, Duda, & Ntoumanis, 2003;
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Vallerand, 1997), since amotivation appears as a causal result of other
processes, and this fact is not readily apparent form the predictions of the
theory (Deci & Ryan, 2000), although it could be understood as the estab-
lishment of a sports habit, within the behavioural repertoire of the athlete. 

One of the benefits for to use BN is the possibility to instantiate hypo-
thetical values, in other words, simulate changes in the real probabilistic val-
ues of the  dependant variables to observe if there are changes in the inde-
pendent, or “top” variables in the network. In this case, the instantiations we
have made offers a simple but clear landscape: the probability for to have a
high level of non-dispositional and state-dependant cooperation is directly
related with the amount of occurrence of amotivation (high) and intrinsic
motivation (low). The less internal motivated the athlete are, the more prob-
ability to cooperate for to obtain personal aims. Second, when we instanti-
ated the maximum value of the prosocial and unconditional cooperation
occurrence (as if the whole team is composed by highly cooperative players),
the probability of the intrinsic motivation maintain its values, but extrinsic
motivation and amotivation decreases almost to zero their probability to be
present in the teamplayers. Thus, hypothetically, when we have to coach a
quite homogeneous “prosocial” and cooperative team, should appear diffi-
culties when the coaching style is more related to control and instructions. 

From a practical point of view, these findings can be extrapolated
towards the consideration of how extrinsic motivation (adjusted from the
instructions of the coach, his style of communication, his system of use of
reinforcement and punishment, e.g. Sousa, Cruz, Torregrosa, Vilches, &
Viladrich, 2006) could help model or parametrize the willingness to cooper-
ate in an unconditional manner. This would help to increase the probability
that the motivation becomes internalized and that the players gain the per-
ception of autonomy, as well as indicating how to promote the cooperative
conduct most adequate at each moment and adequate in distinct scenarios or
people present in the dynamic and changing sports situation (Mitkidis et al,
2013).

Likewise, the fact that conditional cooperation is found in the lowest
stage from a probabilistic point of view should make us think that the con-
cept of explicit negotiation and consciousness of objectives between player
and coach, for example, is not an exceedingly common event in these players
who, though competitive, are found at the pre-professional level. Or it can
also happen that we find ourselves in the same situation that occurs with the
internalizing of motivation, facing the dilemma of whether it must occur con-
sciously or unconsciously. This is a topic still open to investigation
(Levesque, Copeland, & Sutcliffe, 2008) that doubtlessly affects directly and
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decisively how to psychologically outline the role of the coach in team sports,
including their self-determined motivation not addressed exclusively to the
“win” or to obtain a certain performance by the team.

On the other hand, and in regards to future investigations, we have to
study the longitudinal development of the cooperation state-dependant
styles, according to the season dynamics, and use for that the BN in combi-
nation with the multilevel system analysis (Wilson & Huzurbazar, 2006).
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