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We teachers are often faced with the task of instructing our students to “investigate a subject or a problem”. This seems to us to be a natural and constant feature of our teaching work, regardless of the field of learning or discipline in which we work. We assume that students know exactly what we are talking about, and we hope that they will live up to our own expectations regarding the final work they should deliver. Sometimes only a few fairly general indications are given to them. It is not strange either, that at the time of the subsequent correction of these “research works”, without further effort, we can identify the source from which the information was extracted. When we face with the task of developing investigative skills in our students, when we want to encourage students independent work, when we look for strategies to create spaces where they are active subjects in the construction of knowledge; that is where the need for new tools arises. This Student’s Research Manual is intended to be a help for both teachers and students, a starting point in this teaching strategy that is intensified with the implementation of the new curriculum and the development of the Learning Resources Centers (LRC) in high schools, and that, if used well, opens up enormous and unsuspected learning opportunities. This Research Manual serves as a reference for work in any of the subjects or areas of learning, as it includes models for conducting research through various alternatives; this does not mean that it is a manual on how to write a research paper. For most students, research work has become synonymous with transcribing or photocopying information from an encyclopedia, newspaper or journal article or specialized text. They use tricks such as double space, the larger typeface or abundant illustrations to make the work they have done appear more forceful, leaving out, incidentally, the core of the sense of research: to contribute new knowledge. There is nothing more interesting and appealing to anyone than to make a new discovery or to contribute new knowledge. Suddenly, it seems to us that research is a big word reserved only for scientists locked up in their labs or looking through the planet in search of a new and strange species. Nothing further from what we understand today by research. Providing new knowledge on a topic or a given subject is to bring to light a set of relationships between ideas, concepts or meanings that have not been previously explained or recorded. This can be done by students as well as by teachers, and by scientists who are on the frontier of knowledge.

After talking with the teacher about the choice of the subject and possible ideas and contributions, the bibliographic search begins at the high school LRC. New areas of search and interest are opened up there: you can browse the Internet; look for articles in journals or newspapers on the most diverse subjects; encyclopedias offer unsuspected alternatives of information. It will also be very useful for those who work professionally in the field of research to know the methods and procedures for conducting research in any professional field.
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Research is considered an activity aimed at obtaining new knowledge and its application to solve problems or questions of a scientific nature. Scientific research is the general name given to the complex process in which scientific progress is the result of applying the scientific method to solve problems or try to explain certain observations. Similarly, technological research uses scientific knowledge to develop “soft or hard technologies”, as well as cultural research, which focuses on studying culture, as well as police-technical research, detective and police research and educational research.

Types of research

According to the object of study

Basic research

It is also called fundamental research or pure research. It seeks to increase theoretical knowledge, without being directly concerned with its possible applications or practical consequences; it is more formal and pursues generalizations with a view to developing theories based on principles and laws.

Applied research

It is the use of knowledge in practice, to apply it, in most cases, for the benefit of society. An example of it are the clinical research protocols.

Analytical research

It is a more complex procedure than descriptive research and consists mainly of comparing variables between study and control groups. In addition, it refers to the proposition of hypotheses that the researcher tries to prove or invalidate.

Field research

It is applied research to understand and solve some situation, need or problem in each context.

The researcher works in the natural environment in which people live and relies on the collection of data and the sources consulted, from which they will obtain the data and representations of non-experimental scientific organizations aimed at discovering relationships and interactions among sociological, psychological and educational variables in real and everyday social structures.

Depending on the size of the study

Census research

It is one the object of study of which is a large group of individuals.

Case investigation

In this type of research, the researcher focuses exclusively on a particular case where different variables may be available to reaffirm or discard their theories.

According to the variables

Experimental research

It is presented by manipulating an unproven experimental variable, under rigorously controlled conditions, to describe how or why a particular situation or event occurs.

Quasi-experimental research

It is a type of research that does not assign subjects to chance, but works with intact groups, it is based on the principles found in the scientific method.

Simple and complex research.

Depending on the level of measurement and analysis of information

Quantitative research (to be seen in later chapters)

Qualitative research (Idem above)

Qualitative-quantitative research (Idem above)

Descriptive research

Also known as statistical research, data are described, and this should have an impact on the lives of people around. For example, the search for the most common disease affecting children in a city. The reader of the research will know what to do to prevent this disease, therefore more people will live a healthy life.

Explanatory research

Explanatory research seeks the reason of the facts through the cause-effect relationship

Exploratory research

Inferential research

Predictive research

Technological research

Systemic research

Depending on data collection techniques

Highly structured research

Low-structure research

Participating research

The observer interacts dynamically

Participatory research

The observer collects data without making a value judgement that might compromise the research

Projective research

Also known as a feasible project, it consists of developing a proposal or model to solve a problem. It tries to answer questions about hypothetical events of the future (hence its name) or the past based on current data. Research for inventions, programs, designs are located.

High interference research

The observer must be present in the field of research, personally corroborating the data to be obtained.

Low-interference research

It is about observers who analyze and collect the data already obtained in order to present a clear idea of the problem

According to its temporal location

Historical research

It is about the past experience; it relates not only to history, but also to natural sciences, law, medicine or any other scientific discipline. The researcher has primary and secondary sources. From primary sources, the investigator gets the best evidence available: eyewitness testimonies of past events and real objects that were used in the past and can now be examined. Secondary sources relate to information provided by persons who were not directly involved in it.

Longitudinal research

Longitudinal research is one that is carried out from the present to the past, in which various measurements are made in relation to time, in clinics it is known as cases and controls, it is also known as retrospective. It is also longitudinal research the one that is carried out from present to future, with it several measurements in relation to time are also carried out. In clinics it is known as cohorts. It is also known as prospective. Cross-sectional research is carried out in the present, only one measurement is performed in relation to time, it is compared. In clinics they are known as cross-sectional.

Dynamic or static research

According to the sources of information

Documentary research

It consists in the selection and collection of information through the reading and reviewing of documents and bibliographic materials, libraries, newspaper libraries, documentation, and information centers.

Field research

It is the process that, using the scientific method, allows new knowledge to be gained in the field of social reality. Or else, to study a situation to diagnose needs and problems in order to apply knowledge for practical purposes.

Different types of research across disciplines

Different types of research across disciplines have been described, as well as specific terminology. The most commonly accepted definitions are those used to refer to the increased level of interaction between disciplines:

-Multidisciplinary: at this level of research, the approach to the object of study is carried out from different angles, using different disciplinary perspectives, without reaching integration.

-Interdisciplinary: this level of research refers to the creation of a methodological, theoretical and conceptual identity, so that the results are more coherent and integrated.

-Transdisciplinary: it goes beyond the previous ones and refers to the process in which the convergence between disciplines occurs, along with a mutual integration of disciplinary epistemologies (working group).

On the other hand, historical research is carried out through a comparative perspective over time, using primary and secondary sources. This type of research can contribute to the initial creation of hypotheses or to the creation of working hypotheses.

7.3 Research objectives. These are the purposes or ends that are intended to be achieved by conducting the research.

General. It responds to the title and the problem of the research.

Specific. It leads to the overall goal.

Professional activity

Today, research is a professional activity that enjoys broad social prestige. But this has not always been the case throughout history: we often find examples of worthy scientists who had great difficulty in carrying out their work. Today’s science is very different from that which existed just over a century ago. As main features of today’s scientific activity, we may include:

- Science is an income-generating profession.

- Science is usually a collective activity, i.e., of work teams.

- Science provides a vast body of knowledge.

- Science is communicated and disseminated, so that other work teams can continue and/ or apply it.

Importance

It is a fact, a phenomenon or a situation that calls for reflection and study.

It allows to know the situation to be studied, showing its main features.

To show the situation, the object of a study.

Aspects of the problem

7.2 The problem of investigation

Communication

Communication (from the Latin communicat, -ōnis) is the conscious activity of exchanging information between two or more participants in order to transmit or receive meanings through a shared system of semantic signs and norms.

The basic steps of communication are the formation of an intention to communicate, the composition of the message, the coding of the message, the transmission of the signal, the reception of the signal, the decoding of the message and finally, the interpretation of the message by a receiver.

Communication generally takes place between three categories of main subjects: human beings (language), living organisms (biosemiotics) and enabled communication devices (cybernetics).

In a general sense, communication is union, it is the contact with other beings, and can be defined as the process by which information is transmitted from one point to another.

Forms of communication

Depending on the kinds of signs used, a distinction is made between nonverbal communication and verbal communication.

In many cases, verbal and non-verbal signs are combined into a message, resulting in mixed forms of communication. An example would be an advertisement, a movie or a comic book.

Considering the relationship established between sender and receiver, a distinction is made between unilateral communication and bilateral communication.

Unilateral communication occurs when the receiver does not become the sender. It happens at traffic signs. Bilateral communication occurs when the receiver can become a sender. It happens in a conversation.

Nonverbal communication

Nonverbal communication consists of the transmission of meanings in the form of nonverbal messages. Non-linguistic signs are used. Examples of non-verbal communication include gestures, facial expressions, body expression, eye contact, dress style, haptics (communication through touch), chronemics (meaning of time in communication) and kinesics (body language), among others. Oral communication itself contains non-verbal elements such as paralinguistics (non-verbal elements that accompany linguistics, e. g. tones of surprise, interest, disinterest, fear, tiredness, innuendo, etc.). According to studies, 55% of human communication takes place through non-verbal facial expressions and 38% through paralinguistics. This includes the same written communication in which it is possible to determine meanings in the style of writing, the distribution of spaces between words, and the use of emoticons to convey emotions. In this sense, to convey a message, colours are used, such as the blue and red mark of the taps; sounds, such as the siren of an ambulance, and gestures, such as the wink of an eye.

Some of the purposes of non-verbal communication include complementing and illustrating the message to reinforce or emphasize it, replace, or substitute, control or regulate, and even contradict. This gives great importance to non-verbal communication because it helps to strengthen the ideas and purposes of the sender and helps the receiver to better decode the message received.

Verbal communication

Verbal communication or linguistic communication is that which uses words as signs. It cannot be isolated from a number of factors to be effective, including nonverbal communication, listening skills, and clarification. Human language can be defined as a system of linguistic symbols or signs, known as lexemes and grammatical rules in which the symbols are manipulated. The word “language” also refers to the common properties of the language. With these signs the objects and facts of reality are represented, and by uniting them through the rules of grammar, complex messages are constructed, that is, sentences, with which thoughts are represented. If two people speak the same language, they will recognize the signs each one pronounces and their meaning, in such a way that it will evoke in the mind a thought or idea which is the one that wants to be conveyed.

Language learning occurs normally and intensely during the years of human childhood. Most languages around the world use sounds and gestures as symbols that enable communication with other languages, which tend to share certain properties, although there are exceptions. There is no defined line between a language and a dialect. Constructed languages such as Esperanto, programming language, and various mathematical formalisms are not necessarily constrained by the shared properties of human language.

Essentially, verbal communication is oral, using words spoken with the voice. It can also be written. In writing, sounds are transformed into letters, and spoken words into graphic words.

Written communication

Written communication, unlike verbal communication, has another way of interaction between sender and receiver, occurring over time or even never, although the written word can endure. Throughout history, this type of communication has developed thanks to the impact of technology and science. These development processes are divided into three stages: pictograms as the most primitive forms of human writing; the development of alphabets in different languages written on physical supports such as stone, wax, clay, papyrus and, lastly, paper; and finally, information transmitted by electronic means.

Written communication requires the interpersonal ability to process, listen, observe, speak, question, analyze, gestate, and evaluate in such a way as to enable collaboration and cooperation. Misunderstandings can be anticipated and resolved through forms, questions and answers, paraphrasing, examples, and stories.

Types of communication: 

Human communication 

Verbal communication

Graphic communication

Written communication

Non-human communication

Virtual communication

Oral direct communication

Non-verbal communication

Information theory

In many cases, communication is often confused with the theory of information, which corresponds to the mathematical theory of Claude E. Shannon, which studies information (channels, data comprehension, cryptography and everything related to it) as physical quantity. It uses a unit of measurement of information which it calls the “BIT, i. e. the smallest unit that can be learned. This unit of measurement of the information is based on the choice yes or no in each determination that may give elements for the knowledge of the objects. So, for example, a subject’s sexuality can be given by a BIT, simply, male or female. To set the position of a piece of chess on a 64-square board at least 6 BITS or 6 binary questions will be needed.
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