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ABSTRACT 
This article proposes to explain the human cognition in a concise manner for those who 
are not pundits in the field. Our mind is a very complex mechanism, capable of processing 
acquired information rapidly and on multiple levels. A good understanding of the details 
of these processes has been the subject matter of many disciplines. Despite the fact that 
remarkable results have been obtained by inter-disciplinary studies, cognition is only 
partially understood. However, the cognitive mechanisms are essentially the same in any 
domain of knowledge be it mathematics, music, linguistics and so on.  
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INTRODUCTION 
In psychology, cognitivism is relatively new as it developed after World War II due to 
comprehensive research enabled by the rapid development of advanced technology. The 
cognitive science, psychology being at its core, includes other disciplines such as artificial 
intelligence, neuroscience, linguistics, philosophy and anthropology with dynamic 
relations and cooperation which occurs in-between them. 
 The main goal of cognitivism is to explain psychological phenomena from the 
standpoint of information processing, considering the human psyche as a system meant 
to receive, process, stock, transform and interconnect information through subsystems 
while at the same time being capable of controlling and regulating itself. The human 
cognitive system is made up of psychological processes (perception, memory, thought 
process, language) which operate interdependently and accomplish specialized types of 
information processing. The result of these processes is cognition, an integrated answer 
in which the components intersect each other in a personal manner. Cognition starts by 
perceiving real life through sensory organs (from an ontogenetic point of view), continues 
through an information storing process, and then is subject to language and mind 
interference.  
 
EXPLANATION 
Cognitive research analyzes the human cognitive system on at least four levels: cognitive, 
computational, representative-algorithmic and implementation. Each of these levels 
represents the analysis of the same phenomenon from a particular perspective, in this 
case cognitive.  
 What is of interest to us when we analyze the knowledge we are interested in is 
the individual’s information base and his motif for activating part of this base. That means 
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that people may have similar cognitive behavior if they have similar or at least close to 
similar knowledge and intentions (intentions may be considered to be anticipated 
information). An example would be the professionals from the same field of activity. An 
individual accumulates knowledge through his capacity of memorizing. The process to 
form the knowledge base starts with physical characteristics accessible to the senses 
which then lead to semantic characteristics or functional characteristics. Once the 
knowledge base is formed the reverse processing is possible, from the semantic to 
physical. For example a child who is in contact with a musical instrument will retain its 
physical characteristics: color, shape, texture and its parts. Later when he understands 
the concept “musical instrument” he will be able to name the physical parts by simply 
using the specific term. 
 Memory as a component of the human cognitive system could be known in detail 
due to the conceptual and technical instruments in the field. By now it is known that it is 
not a one unit faculty, but an assembly of multiple memory systems, each with its own 
mechanisms, laws and specific neurological explanations. The multiple memory systems 
(M. Miclea 2003) are defined by the way in which the information is represented and they 
include the sensory memory, declarative memory and the procedural memory. The 
sensory memory is the memory that processed the information received through the 
sensorial channel: visual, auditory, kinesthetic, etc. The declarative memory comprises 
verbal knowledge and imaginative knowledge which we intentionally recognize or 
reactivate. This tells us that we do not have an exact knowledge of how much there is in 
this memory only the amount we process at the moment. In conclusion we do not know 
how much information there is in our memory except what we use at a given moment. 
The procedural memory contains rules or procedures, associations of stimuli which we 
use in concrete actions which we cannot verbalize, except with conscious effort. It is 
often the case that instead of explaining an operation or action to someone, we prefer to 
actually show them how it is done.  
 Different types of memory are defined by how they can be activated and we 
make clear distinctions between short-term memory, known as the working memory, 
which temporarily activates the necessary knowledge for the required activity and long-
term memory which keeps the information sub activated.  These two types of memory 
are different aspects of the same multiple memory system, respectively the declarative 
memory. They function interdependently, any information found in the long-term 
memory is activated through the short-term memory. Both, the working memory as well 
as the long-term memory use the semantic memory and the episodic memory as an 
operational system. The semantic memory is the memory that includes the information 
we have about the reality around us, which is usually structured in a non chronological 
order, in semantic systems and networks. It is responsible for organizing the information 
so that it can be easily accessed, without being responsible for the place or time where 
the information was obtained. The episodic memory is the one responsible for the 
autobiographical information, organized chronologically and associated with a specific 
space and time context. We know when, how and who has participated in the events 
memorized throughout our lives.  
 The computational level analyses the human cognitive system from the 
perspective of processing the information that takes place between getting the 
information and releasing it. As our cognitive behavior is generated by various tasks that 
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need to be solved, getting the information represents the data of the problem and 
releasing it represents the answer, more or less adequately. When we ask a student to 
perform a musical piece (getting the information) his mind accesses the information and 
the procedures available to him and completes the task. The performance represents 
releasing the information and depends on the quality of the knowledge base and the 
processes that were employed. The processing that goes on between getting the 
information and releasing it (M. Miclea, 2003) can be cognitively impenetrable when they 
are not influenced by the student’s knowledge base or penetrable when it is influenced. 
For example the primary processing of the sounds of a music piece, is cognitively 
impenetrable, the sounds being certain frequencies that are perceived by the ear but in 
which the cognition does not participate. The recognition of the sounds, duration, or of 
some parts of the music piece or of the whole composition, is not possible without the 
participation of the knowledge base in which we operate certain processes. The 
knowledge base is objectified in organized information in the form of cognitive networks, 
cognitive systems and cognitive scenarios.  
 The cognitive network comprises concept structures which can form various 
relations. The concept is verbally codified in a word which represents it and refers to its 
significance not its graphic or sound representation. The words: dog, chien, câine, etc., 
have the same significance indicating a domestic animal of different size, color, breed, or 
biologically speaking a mammal belonging to the canine species. The network cannot be 
randomly constructed but in connection with its semantic referential functions, structural 
or functional. The same concept can be part of more cognitive networks depending on 
the way they are structured. For example the word piano is part of the musical 
instrumental network from a non-semantic level, part of an orchestra from a functional 
point of view, and becomes the integrated concept of all the parts it is made up of: the 
keys, strings, pedals, etc. We can imagine the knowledge base as a collection of small or 
large networks from all areas of reality we have gathered information from. Among these 
networks there are lines of communication which are activated when the task we have to 
solve requires them. For example the words: shark and business belong to different 
networks but the expression “x is a shark in real estate” can be correctly decoded 
because we are able to temporarily connect concepts from two or more networks.  
 The cognitive systems are a kind of network created to address more complex 
realities and structural configurations. They are activated as a whole when we must 
describe or want to imagine a specific reality. For example using the word city we evoke 
streets, houses, apartment buildings, cars, people, institutions, etc. It is not clear yet 
whether the cognitive structures rely on their own networks or if they simultaneously 
activate concepts from more networks.  
 The cognitive scenarios are procedural (procedural memory) including simple 
actions as well as complex ones which we use in our daily activities. We have precise 
scenarios that function in an automatic manner: working, preparing dinner, going to the 
dentist, constitute these kinds of scenarios. These cognitive structures have been formed 
gradually through direct contact and have been practiced enough to become habits that 
facilitate our social and professional activities. For novel activities we do not have these 
kinds of scenarios but our mind uses the existing ones to create new more or less efficient 
structures.  
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 The algorithmic-representative level of analyzing the cognition identifies the 
processing algorithm of the information received and its representation. The algorithm is 
a series of mental operations that take place in a certain order through which the 
necessary answer is obtained from the received data. For example if somebody asks for 
our opinion regarding the stylistic aspect of a music piece, our mind will go through a 
series of operations to formulate an answer. Some algorithms are identical for every 
person (the square root of a number), other algorithms are personal, related to each 
individual’s cognitive style. Of course some operations will be the same in the algorithm 
of more individuals and some will not, and the way they operate is very personal. The 
way it is represented refers to the operating code of getting the information in the 
cognitive system, which can be semantic, imagistic, serial, etc. Of course there is a 
permanent dynamic between the representation and the algorithm so that a certain code 
facilitates a certain algorithm or the activation of a certain algorithm facilitates the use of 
a specific representation. For example when I solve a crossword puzzle in which I operate 
with a semantic code I activate an algorithm in which I start identifying short words then 
those with an easily deciphered definition. I deduce the rest of the words by filling up the 
empty slots with letters to find words that make sense and verify if they correspond to 
the given definition. The algorithmic-representative level has stimulated research in what 
we refer to as meta-cognition, which can simply be defined as the knowledge of human 
knowledge. At an individual level meta-cognition means the capacity to become aware of 
the mental operations we use to solve a task. The in depth analysis of how the human 
system processes the information requires that this level be clarified and it is a consistent 
subject of study for researchers specialized in cognitivism.  
 The implementation level belongs to the neuroscience cognition because it aims 
to decipher the neurobiological processes which take place when our mind processes 
information to solve a given task and identifies the neuronal structures involved in that 
process. Though progress has been made and some remarkable results have been 
obtained this field of study has not been fully explained.  
 Researchers in cognitive psychology and neuroscience are finding new more in 
depth methods of accessing more data about the human cognitive system, which will 
optimize the understanding of this process from the time of the formation of the 
knowledge base and processing algorithms. In this equation education and the way it is 
implemented will be the most essential element.  
 One’s knowledge base derives from two major sources: various unorganized 
individual experiences both in the family and the social environment and education 
received at school. The first source is random, difficult to control, while the education 
received at school is a system which can be controlled and programmed. Education 
should provide the most comprehensive and organized cognitive networks. It is very 
important how these are structured and what knowledge gaining experiences are 
proposed for their construction, and how they are implemented. In today’s society in 
which acquiring knowledge is advancing faster than ever before, it would be useful to 
outline the knowledge base (declarative and procedural) that is necessary for general and 
professional preparation in different fields. This way we can eliminate redundant and 
useless information which slows down cognition or reduces its flexibility which is so 
necessary for each individual in order to be an active member in today’s dynamic society. 
At the same time education should form the capacity to connect temporary concepts 
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from different semantic networks, in different creative and flexible versions, that 
facilitate communication and the comprehension of reality. The school years coincide 
with the most fertile period of mental development. The responsibility of the formation 
of the cognitive system on all its levels (memory, organizing the information, building 
algorithms, etc.) belongs to the school which is the most powerful instrument that society 
has to form the future generations.  
 The study of the meta-cognition offers extraordinary perspectives. Deciphering 
certain algorithms or key operations in the activated algorithms in solving a certain task 
would be useful in education as formative objectives, as well as for the individual to 
optimize his or her personal efficiency. In the dynamic algorithm-representation we are 
able to select the best option, considering the nature of the problem and its complexity. 
 Once deciphered cognition would be beneficial in all the fields in which it is used, 
including music. In music the procedural memory seems to play an important role; 
therefore finding out more about its internal mechanism would contribute to the 
formation of future musicians by making the learning process quicker and more efficient. 
Of no less importance is the sensorial auditory memory which for musicians develops 
spontaneously, through practice, but which could also benefit from more specific 
techniques brought about by cognitive research. Another possible option could be one in 
which we outline the necessary knowledge base to form musicians, by eliminating 
irrelevant information and building well organized and flexible cognitive networks. The 
same applies to the mental operating algorithm, which without losing its personal 
character could gain speed and efficiency by introducing some key operations. Other 
possibilities will reveal themselves when the human mind and the way it functions will be 
fully explained. 
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