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Abstract

In some sports players must select the relevant information to conveniently decide between several options, such as football, basketball, 
soccer, etc. In addition, these decisions are generally linked to situations of high pressure, little time and information available. These are 
situations where it is not possible to make a conscious selection of all the information, as well as possible solutions. The choice of this may mean 
success or failure. Because deliberate strategies require consecutive processing and focus attention on particular information, and its main 
limitation is that the subject’s short-term memory capacity is limited, the amount of information that can be handled by this type processing is 
low. Research shows that incidental learning outperforms intentional learning in some characteristics, or simply that movements can be learned 
implicitly. However, we must study the relative contribution of both processes. That is why we can say that a truly right decision will be based on 
a balance between deliberate and instinctive thinking.

Introduction

Our daily life is full of numerous examples that reveal 
how much of our behavior and our knowledge comes from 
unconscious learning, that is, behaviors and knowledge learned 
without intending to learn them, without having been aware of 
having learned them and about which even currently we may 
not be aware of having acquired them [1]. It is at the end of the 
1980s that a line of research focused on distinguishing between 
two types of learning acquires force: intentional or selective and 
incidental or non-selective [2]. Since Arthur Reber referred to 
this last type of learning as “incidental learning” in 1967, twenty 
years have gone by in which there has been no concern for this 
concept, and twenty years in which there has been growing 
interest in its existence. When we want to find the differences 
between incidental and intentional learning, it is common to 
observe definitions that relate these two forms of learning to two 
different processes: conscious processing and non-conscious 
processing of information [3].

In the field of cognitive psychology, the term “incidental” 
refers to unconscious phenomena, and figures as opposed to the 
term “intentional”, used to refer to conscious processes. In the 
framework of learning, we conceive incidental learning as the 
acquisition of knowledge without awareness of having learned 
it. However, most attempts to define this phenomenon coincide 
in conceiving it in a broader way, highlighting not only the 
unconscious nature of learning, but also the absence of intention 
to learn [1]. As stated by Raab, Johnson [4], incidental learning 
occurs in situations in which there has been no intention to learn 
or explicit knowledge about the structure of the rule underlying  

 
that situation. In contrast, we understand intentional learning 
when the subject has the intention to learn, and for this he uses 
conscious strategies that result in knowledge accessible to the 
conscience.

In some situations we are aware of the learning we do, of 
the course of thought that leads us to make certain decisions, 
we can describe it through some kind of logical structure and, 
consequently, the decisions are accompanied by an easily 
verbalizable knowledge. On the contrary, in other situations our 
decisions seem to be based on intuition. We cannot explain the 
reasons that have led us to make a certain decision, and therefore 
the knowledge resulting from this type of learning is considered 
incidental and non-verbalizable [3].

That is why we say that learning is incidental if it meets 
two conditions: learning unintentionally and doing it without 
awareness of having learned it. On the contrary, learning will 
be explicit when the learning has been done intentionally and 
also can be verbalized. Therefore, we will define the process 
of incidental learning as an unintentional and automatic 
acquisition of knowledge about the structural relationships 
between objects or events [5], and intentional learning when 
using instructions that identify relationships in the task or the 
objectives of the learning process [6]. Each of these processes 
will lead to improvements in behavior.

Deliberative and Instintive Processes

Froufe [7] synthesizes the analysis of numerous researchers 
on the differences between incidental and intentional processing. 
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The main problem lies in the role attributed to consciousness, 
understood as the boundary between the intentional and the 
incidental. The problem we must solve is whether there can 
be learning without being aware of having established new 
relationships capable of producing changes in decisions at the 
conscious level.

Deliberative Processing

We use the term intentional when the subject makes a 
conscious effort to recover the information that has been 
presented previously [8]. Although it has been accepted 
that consciousness plays an important role in some learning 
processes, in the field of learning and motor development its 
importance in the control of the action has been questioned. 
“The awareness of the intention precedes the movement, but the 
potentials of preparation in turn precede the conscious intention 
to perform the action”. So, if the brain was already preparing the 
action before realizing its intention to act. To do so, what role 
does consciousness play in that continuum? “Gray proposed an 
intriguing response that gives conscience the role of supervisor 
of results. The functional value of consciousness would not be to 
control the deployment of the action, but rather that of detecting 
discrepancies between the global plans and their results, in this 
sense, the direction of the action would be a consequence of non-
conscious processes, and the conscience would play a role as an 
ex post facto evaluator of the result”.

In some sports players must select the relevant information 
to conveniently decide between several options, such as football, 
basketball, soccer, etc. In addition, these decisions are generally 
linked to situations of high pressure, little time and information 
available [9]. These are situations where it is not possible to make 
a conscious selection of all the information, as well as possible 
solutions. The choice of this may mean success or failure [10].

Because deliberate strategies require consecutive processing 
and focus attention on particular information, and its main 
limitation is that the subject’s short-term memory capacity is 
limited, the amount of information that can be handled by this 
type processing is low [11]. An internal chaos would occur if the 
subject were aware at all times of all the information of their 
environment, due to their inability to act and the difficulty in 
responding to external and internal stimulation [12]. On the 
other hand, it seems that in incidental or automatic processing 
information is treated in a parallel way, considering multiple 
information simultaneously [11].

Intuitive or Incidental Processing

In team sports, athletes often report that in certain situations 
under pressure of time their actions take place without any 
conscious control, without being able to give more details of the 
reasons that lead to it, attributing it to intuition [13]. Hogarth 
[14] argues that intuitive decisions in sports can be considered 
as the result of rapid processing stimuli through a tacit system 
independent of any physiological feeling. Within the sport 
context, when we speak of incidental learning, we must make a 

distinction between incidental motor learning, that is, how we 
produce a specific movement, and incidental cognitive learning, 
that is, how we construct judgments about the relationship 
between stimuli and actions that must be carried out [15].

Martínez [1] states that incidental learning is the product of 
automatic associative processes that operate independently of 
the cognitive load, associating only those elements that are kept 
simultaneously in the working memory. The entrance to this 
process is mainly provided by the knowledge stored in the long-
term memory, acquired mainly through associative learning. The 
entrance is treated automatically, without conscious knowledge. 
The result of the process is a feeling that can serve as a basis for 
judgments and decision making [11].

We conceive intuition as a function of psychological 
synthesis, since in order to make a decision we capture the 
totality of a given situation, synthesizing isolated bits of data 
and experiences related to the demands of each situation [16]. 
Some authors argue that intuitive decisions are the result of 
the phenomenological awareness of some discriminative and 
internal physiological states that evolve from non-conscious 
processing stimuli [17]. 

All kinds of innate processes, such as reflexes and instinctive 
behavior models, are not considered intuitive, because they do 
not need prior knowledge stored in long-term memory [11]. The 
knowledge base of intuition seems to be incidental knowledge, 
while deliberation would be based on explicit knowledge [18]. 
But, to what extent is incidental learning the basis of intuitive 
processing? Plessner, Czenna [19] indicate that incidental 
learning will most likely produce intuitive decisions, while 
the characteristics of intentional learning will tend to initiate 
deliberate decision making. But we must indicate that intuition 
may not only be the result of incidental learning, but may also be 
learned explicitly, and become automatic with experience.

To know if the learning acquired in any procedure or task 
has been unconscious, the ideal evaluation should track the 
three internal areas of learning (acquisition process, content 
represented in memory, and expression of what has been 
learned). The method generally used has been the search 
for dissociation between what have come to be called direct 
measures and indirect measures of learning. The direct measures 
would be those in which the participant is specifically asked to 
try to remember what they have learned; therefore they are 
measures that induce the conscious use of relevant knowledge. 
On the other hand, indirect measures would be those that allow 
observation of learning without asking the participant to reveal 
what has been learned, thus avoiding promoting the use of 
conscious knowledge [1].

This same author tells us that the search for evidence 
of unconscious learning has been carried out through three 
fundamental tasks, artificial grammars, complex systems, and 
sequence learning. Execution in artificial grammars seems 
to reflect both conscious and unconscious processes, and it 
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is difficult to know to what extent they influence each other. 
With regard to the task of controlling complex systems, for the 
moment the intentional character of learning cannot be ruled 
out and the thoroughness of the measures of conscience used is 
questionable. In contrast, the third of the described paradigms, 
sequence learning, presents three variants (fixed sequence, 
fixed multiple sequences and probabilistic sequences) that 
until now are offering the best evidence of incidental learning 
with objective measures of consciousness. Therefore, sequence 
learning has become the most effective experimental task to 
study incidental learning [20].

Within the area of implicit cognition there are three main 
lines of research: Implicit Perception (IP), Implicit Memory 
(IM), and Incidental Learning (IA) [21]. According to Froufe [7], 
IP is the product of the codification of events that go unnoticed 
to conscious processing but that do not imply the formation of 
a representation in the mind. IM involves the organization of 
the implicit perceptions in an internal non-conscious mental 
representation, that is, in a storage format proper to the mind. 
According to Cañas et al. [8] is a situation where the recovery of 
information is not done with conscious effort. The experimental 
subject is presented with known information, and in the recovery 
phase is not asked to remember that information. Instead, 
you are asked to perform a task in which you will have better 
execution if you retrieve the information presented previously. 
And finally the IA, which is the product of the acquisition and 
subsequent non-conscious transfer of regularities between 
the stimuli learned and that have already been represented in 
the IM. Therefore, the IA will be defined as the mental process 
that occurs from the acquisition and transfer of patterns in the 
absence of a phenomenological knowledge.

Results of the Studies Carried Out

There have been some studies that try to prove that intuitive 
decision-making can be successful, at least, as well as more 
deliberate strategies. In this attempt, the investigations referring 
to both types of learning have been directed towards checking 
the following points:

a.	 The resistance to time.

b.	 Efficiency of the double process of motor control and 
decision making.

c.	 The effectiveness in making decisions with a time limit.

d.	 The effectiveness in situations of different complexity.

Regarding the first point, resistance to time, understanding 
this as solidity before oblivion, some studies have shown that 
implicit memory is more durable and resistant to the passage 
of time than explicit memory [5]. For his part, Raab [5] also 
states that in his studies he has found clear evidence that when 
performing retention tests, after four weeks there has not been a 
significant decrease in the quality of the decision making, which 
proves the solidity of incidental learning.

In relation to the second point, effectiveness of the double 
decision-making process and motor control, there are also 
indications that incidental learning is more advantageous than 
intentional learning. Studies such as those carried out by Masters 
et al. [22] and Poolton et al. [23] confirm this, demonstrating that 
in situations where time is too short for decision-making and in 
addition a response is needed immediate motor, the effectiveness 
of incidental processing allows a better performance. Regarding 
the third point, the effectiveness in making decisions with a time 
limit, Masters et al. [22] indicates that incidental processes are 
faster and organized as sophisticated knowledge that can be 
applied without awareness. They are therefore independent 
of working memory, which leaves the player with sufficient 
resources to perform other tasks, such as making decisions.

Regarding the fourth and last point, the effectiveness in 
situations of different complexity, the results obtained by the 
different investigations carried out also reach the conclusion 
that incidental learning confers greater benefits than intentional 
learning [24]. Research shows that incidental learning 
outperforms intentional learning in some characteristics [25], 
or simply that movements can be learned implicitly. As stated by 
Raab, Johnson [4].

Two Compatible Processing

In competitive sport, the variables speed and accuracy play 
an important role, both in terms of information processing, 
decision making and motor execution [26]. Currently, studies 
in the field of neuroscience have shown that the human being 
is endowed with phylogenetic mechanisms that help him to 
process information both consciously (when there is time) 
and unconscious (when time is at a minimum) [27]. It has 
been gaining recognition that it is difficult to find a situation in 
which a single type of learning is developed [28]. As Betsch [11] 
points out, automatic processes and deliberate processes work 
simultaneously, and therefore as a whole they form thought and 
action.

Raab, Johnson [4] argue that when one speaks of intuitive 
and deliberate decision-making, it does not necessarily mean 
that the protocol is performed completely intuitively or 
deliberately. Both processes will be poles of a continuous series. 
That is, decisions may be more or less intuitive or more or less 
deliberate. Raab [5] states that both processes are adaptable to 
environmental changes, and that the complexity of situations 
will serve as a crucial factor in understanding the advantage 
of having two adaptive systems. Sun et al. [28] advocate an 
integrated learning model that takes into account both incidental 
processes and intentional processes, arguing that both types of 
processes and knowledge coexist and interact with each other to 
form learning and performance.

In short, as Iglesias et al. [27], we need to develop two types 
of cognitive mechanisms: those that allow to make reasoned 
decisions, because there is enough time (although it is always 
reduced in basketball) to make the decision, and those that 
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make the most intuitive decisions possible, without intervenes 
consciousness. For both, the slogans regarding the design of the 
task will be similar. What should change is the intervention of 
the coach: in some cases they will be helped to reflect on what 
they do and what they should do, and in others the subject will 
be expected to explore and look for answers freely. When it 
comes to distinguishing the different thinking strategies on the 
empirical level, we must study the relative contribution of both 
processes [18]. That is why we can say that a truly right decision 
will be based on a balance between deliberate and instinctive 
thinking [29,30]. What are the factors or situations that 
determine whether intuitive or deliberative processing is the 
most successful? It will therefore be very important to consider 
what factors determine whether a given situation will be treated 
more deliberately or more intuitively. The internal logic of the 
designed task will provide the means to execute strategies to a 
greater or lesser degree incidental or intentional.
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