Lecture 1. The general concept of the scientific research methodology, its aspects and functions


Science – is a powerful phenomenon, therefore, identifying it as a term, the researchers point out that it is: 1) a branch of culture, and 2) a way of understanding the world, and 3) the sphere of human activity, a form of social consciousness, etc.



There are a number of definitions of science:
- A sphere of human activity, the function of which is to develop theoretical systematization of objective knowledge of reality;

- A special rational way of understanding the world, based on empirical testing or mathematical evidence;

- A set of valid, logical and coherent categories of knowledge, facts, objects and phenomena tested by means of experimental method;
- Science is a set of knowledge, ordered according to certain principles

The aim of science or scientific activity is identifying the factors that lead to the manifestation of a particular phenomenon in its proper form, and on this basis predicting the future effects of its operation.

One of the most important categories of "science" is the concept of "knowledge".
Knowledge in a broad sense is interpreted as the result of cognition of reality, or rather its reflection in human thinking. 
Knowledge is a set of concepts, laws, principles, judgments, it is empirically - derived from experience, practice and theory - reflecting the natural connections and relationships.

There is also a pedagogical meaning of "knowledge", i.e. understanding, memorizing and reproducing facts of science, concepts, rules, laws, and theories. 
Scientific research may be divided into two groups:

• Empirical, factual or descriptive sciences, and

• non-empirical, formal or theoretical sciences.

The empirical sciences aim at exploring, describing, understanding or explaining, and predicting events. Statements in the empirical sciences must be controlled by facts from experience, which are empirical facts. 
Within non-empirical sciences (that is, the mathematical—logical sciences) statements need not refer to empirical facts. We might say that scientific inquiry in the empirical sciences has two main components:

• ascertaining and discovering facts (finding evidence),

and

• constructing hypotheses and theories (theory construction).

Evidence
Research is about creating new knowledge, and the raw material of research is evidence. When the world we live in is the subject matter of inquiry, empirical data are collected. Empirical facts are collected in various manners, for instance,

• through experiments,

• by observation,

• through interviews,

• by surveys,

• by psychological or clinical testing, and

• through documents.

In an experiment, evidence is actually manufactured in a laboratory setting: evidence is a product of the experiment. 
Theory construction

Theory construction can be said to serve two main purposes:

(1) to predict the effects of particular experiments, and

(2) to make intelligible previously known facts.

Both purposes are present in the natural sciences. In the social sciences the second purpose is dominating.
Other important attributes of science are its categories: 
Theory is a contemplative and rational type of abstract or generalizing thinking, or the results of such thinking. Depending on the context, the results might for example include generalized explanations of how nature works, or even how divine or metaphysical matters are thought to work. The word has its roots in ancient Greek, but in modern use it has taken on several different related meanings.

Concept (from Lat. Conceptio – understanding, system) is a certain way of understanding, interpretation of a phenomenon.
An idea is a concept or mental impression. Very often, ideas are construed asrepresentational images; i.e. images of some object. In other contexts, ideas are taken to be concepts, although abstract concepts do not necessarily appear as images. 

Method (from the Greek - Methodos - way of research) is a set of modes or operations of practical or theoretical understanding of reality, the method of theoretical research and practical implementation of the action.
A fact (derived from the Latin factum, see below) is something that has really occurred or is actually the case. The usual test for a statement of fact is verifiability, that is whether it can be shown to correspond to experience via proof. Standard reference works are often used to check facts. Scientific facts are verified by repeatable experiments, mathematical facts by logical proofs.
Paradigm – describes distinct concepts or thought patterns in any scientific discipline or other epistemological context. A scientific paradigm, in the most basic sense of the word, is a framework containing all of the commonly accepted views about a subject, a structure of what direction research should take and how it should be performed.
Doctrine (from Latin: doctrina) is a codification of beliefs or a body of teachings or instructions, taught principles or positions, as the body of teachings in a branch of knowledge or belief system.

A hypothesis is a proposed explanation for a phenomenon. For a hypothesis to be a scientific hypothesis, the scientific method requires that one can test it. Scientists generally base scientific hypotheses on previous observations that cannot satisfactorily be explained with the available scientific theories. Even though the words "hypothesis" and "theory" are often used synonymously, a scientific hypothesis is not the same as a scientific theory. A working hypothesis is a provisionally accepted hypothesis proposed for further research.
The term "methodology" is derived from the Greek «methodos»  - a way, and «logos» - a concept, an idea. 
There are a number of generalized definitions of "methodology":
1) a study of the principles, forms and methods of scientific knowledge or research;

2) a science of understanding the methods and techniques of scientific research, that is, the study of science;

3) a science, which determines the overall direction of the study, its purpose, the principles and the scientific methods;

4) a branch of science that studies the general and particular methods of scientific research.
Methodology is the object of the research process, that is, all the scientific and cognitive activity. 

Two functions of methodology:

- descriptive, which  involves the formation of a theoretical description of the object;

- prescriptive or normative, which creates guidelines for researchers. 

The first type covers a system of knowledge, the second - a system of scientific research.

The aspects of scientific research methodology include:

1) general scientific methodological basis of any science, the leading ideas of which are philosophical concepts of scientific knowledge, the laws of dialectics, the dialectic method of studying reality;

2) methodological approach to research;

3) methodological problems of specific branch of science;

4) methodological postulates of a particular branch of science;

5) methodological postulates of specific scientific problem that guide researcher in the scientific search and practice.
The concept of "approach" in conjunction with the concept of "methodological" can be interpreted as a methodological direction, as a methodological position (from Latin Positio - a position, point of view), which is a new formation of the theoretical methodological framework.
A problem (from the Greek Problema - task) - theoretical or practical issue that needs resolution.

Methodological problems - these problems, formulation and solution of which is needed for solving other problems - methodological, theoretical and practical. This definition reflects only the external side of the issue. Therefore, given that every problem is a certain contradiction; methodological problem can be also defined as the discrepancy between the object of cognition and method of this cognition.
Postulate (from Lat. Postulatum - demand) – an assumption, which needs no evidence, but it must be done with reasonably basing on the facts or on the basis of systematic or practical explanations, the position taken by a science as a starting position or point.

Research is a structured enquiry that utilizes acceptable scientific methodology to solve problems and create new knowledge that is generally applicable. 
Scientific methods consist of systematic observation, classification and interpretation of data.
Types of research 

Research can be classified from three perspectives: 

1. application of research study 

2. objectives in undertaking the research 

3. inquiry mode employed 

Application: 

From the point of view of application, there are two broad categories of research: 

-  pure research and 

-  applied research. 

Pure research involves developing and testing theories and hypotheses that are intellectually challenging to the researcher but may or may not have practical application at the present time or in the future. The knowledge produced through pure research is sought in order to add to the existing body of research methods.
Applied research is done to solve specific, practical questions; for policy formulation, administration and understanding of a phenomenon. It can be exploratory, but is usually descriptive. It is almost always done on the basis of basic research. Applied research can be carried out by academic or industrial institutions. Often, an academic institution such as a university will have a specific applied research program funded by an industrial partner interested in that program.
From the viewpoint of objectives, a research can be classified as 

-descriptive 

-correlational 

-explanatory 

-exploratory 

Descriptive  research attempts to describe systematically a situation, problem, phenomenon, service or programme, or provides information or describes attitudes towards an issue. 

Correlational research attempts to discover or establish the existence of a 

relationship/interdependence between two or more aspects of a situation. 

Explanatory research attempts to clarify why and how there is a relationship between two or more aspects of a situation or phenomenon. 

Exploratory research is undertaken to explore an area where little is known or to investigate the possibilities of undertaking a particular research study (feasibility study/pilot study). 

In practice most studies are a combination of the first three categories.
