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Abstract. The article describes problematic aspects in researches of students connected with difficulties in understanding and defining methodological characteristics when working on course papers and graduate qualification works. We reviewed the literature and analyzed bachelor degree students’ researches to uncover the reasons for such difficulties. As it turned out, students lack academic maturity to hold logical and conceptual operations with terms, and clear understanding of how to posturize basic statements in the methodological apparatus of research. Meanwhile, we noticed insufficient status of related components of methodological provision for writing and preparing graduate qualification works. This has defined the problem of this research - justification of the developed ‘scheme’ for succession of selection, formulation and usage of key concepts in research. This may provide for composing the methodology in course papers of bachelor degree students majoring in Physical culture teaching.
Incisive analysis of modern study guides on student research activity unveiled the necessity to specify and expand conceptual aspects of such categories as ‘subject’-‘means’-‘object’ of cognitive activity; to clarify their conceptual hierarchy as relating to general and specific scientific levels by means of an example of terms, typical for the academic fields of physical culture teaching; to implement the scheme to understand the way of formulating key concepts and imbedding them into the structure of methodological characteristics of research. A new methodological knowledge about the way of understanding the correlation between the categories of research object as process (in a broad sense) and object as a studied contingent (in a narrow sense) is obtained as well. This knowledge clarifies the formation of terms of object and subject of research as methodological characteristics. Present research material is suggested by the authors of the article for the discussion among scientific community.
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1 [bookmark: _GoBack]Introduction
[bookmark: 2_Materials_and_Method]Modern higher education institutions observe educational shift towards the searching type of research direction. It contributes to the development of creativity among students and concentrates the effect of teaching and educational results in forming of methodological competence among future professionals. Moreover, the government stated research and project activity as of high priority direction in the realization of Federal State Educational Standards. Methods of scientific research and project activity also provide for the solving of educational and professional tasks in pedagogics (Aksenova, 2019). As a rule, the results of solving the tasks mentioned above are reflected in course works and graduate qualification works of students, and quality of these researches represent the so called methodological culture of students and graduates (Nurzhanova, 2017). Thus, the topicality of this research is to search for the working components of methodological assistance for the enhancement of quality of methodological and conceptual frameworks when working on and defending the course works and graduate qualification works of students. 
It can be concluded that academic community has already accepted the established criteria for the quality of researches. Although, the importance of content-related and logical coherence, determinacy of methodological and conceptual basis of research is highlighted; specifically, logical entity and harmony of methodological basics of research is understood as its ‘integrative qualitative characteristic’ (Pozdnyak, 2014).
However, many professors, who deal with student research and methodological activity, as well as the authors of the article, still observe a wide range of conceptual, logical mistakes, and flaws in students’ works. One of the most widespread difficulties is students’ inaptitude to formulate methodological characteristics independently. We should remind, that it is generally accepted that characteristics in methodological apparatus of research are as follows: theme, topicality, problem, general object, subject, aim, tasks, relevance, novelty (Ostrovskaya, 2009). The other flaw is the confusion in correlation of denotation and content of terms, misunderstanding of the problematic field of research (Sherbak, 2016). Students form conceptual framework quite instinctively, the majority of students are unable to explain their choice of a term. In our opinion, one of the dominant reasons for that is, first of all, lack of skill to operate terms logically, and then, lack of clear algorithm for construction of basic terms. Thus, the problem of this research is the contradiction between the fact that, on the one hand, both students and professors have difficulties formulating and accommodating the methodological characteristics and, on the other hand, a low degree of development of the ways of logical and conceptual construction of methodology of research.
Данный раздел является обязательным. Во введении необходимо кратко описать исследуемую предметную область. Необходимо определить состояние научного знания по определенной проблеме с помощью анализа опубликованной литературы по исследовательской проблематике. При этом должно быть не просто перечисление ранее опубликованных исследований, должен быть проведен их критический анализ, выделены различные точки зрения на исследуемую проблему, Вы должны найти «пробелы» в научном знании, представить альтернативную точку зрения и т.п. (Schanes, Dobernig & Gozet, 2018). Необходимо очень ясно сформулировать ключевые проблемы исследования, в том числе в виде исследовательских вопросов. Ссылки на цитируемые источники из списка литературы при этом обязательны.
Также настоятельно рекомендуем кратко описать последующие разделы рукописи, чтобы у читателя Вашей статьи сформировалось краткое представление о Вашем исследовании. 
2 Materials and Methods
Therefore, the aim of the research is to justify and bring to a discussion the developed ‘scheme’ of succession  in search, formulating and usage of key concepts of research for making up the methodological apparatus of   course works and graduate qualification works of bachelor  degree students majoring in Physical culture.
The tasks were as follows: 
- to find out the state of the issue on the problem of insufficient substantive and logical consistency of methodological characteristics in the research works of students;
- to identify and substantiate the most common mistakes and difficulties in the formulation of methodological characteristics in the research works of students using the method of content analysis;
- to develop a sequence scheme for the selection, formulation and use of key research concepts for building a methodological apparatus in the course and final qualification works of students.
To solve the first problem, we carried out the analysis of literary sources, meaningfully related to the problem of methodological support of scientific work, and textbooks on the scientific and methodological activities of students of pedagogical universities.
We chose the content analysis of term papers and final qualification works of bachelors as a tool for solving the second problem (Vershlovsky, 2012). This procedure involved the following actions:
- first of all, we determined the values corresponding to the frequency (‘occurrence’) of semantic elements in the formulations of methodological characteristics in the works of students, i.e. ‘Units of analysis’;
- after filling out the analysis map with frequency values, we combined (distributed) all signs (analysis units), together with the frequency values, according to the ’categories of analysis’. In our case, the peculiarities of the formulation of key concepts in the structure of the methodological characteristics of students' graduation works were the category of the analysis. There were four such categories: the formulation of the ‘object’ of the study; the formulation of key concepts related to the ‘subject’, ‘means’ of research and the ‘studied contingent’;
- then, according to a specific algorithm, we calculated the contribution of each category to the total variety of the text (features - key concepts), the absolute frequency (‘occurrence’) was calculated as a percentage - the unit of analysis and its sum; then we found the relative frequency.
Thus, we got an idea of ​​the ratios of the frequencies of the observed features - the semantic features of the formulation of key concepts in the research papers of students and the ‘contribution’ of the discovered features to the ‘overall picture’ of the quality of the methodological apparatus of the graduate qualification works of bachelors.
In its turn, this made it possible to identify, systematize and substantiate a number of basic mistakes and difficulties in the formulation of the agreed content of methodological characteristics in the works of students. It also helped to develop the Sequence scheme for the selection, formulation and use of key research concepts for building the methodological apparatus of coursework and final qualification works of bachelors majoring in ‘Physical education’.
3 [bookmark: 3_Results]Results
Before passing to the results of research, it is necessary to state that, in the framework of scientific worldview, any mental activity suggests binary opposition of ‘subject’ and ‘object’ and the means of influence between them. As a rule, the analysis of structure of scientific activity comes down to the characteristics of the subject and the object of scientific knowledge and means of relationship between them. It is generally agreed, that these categories are characterized as: 1. ‘Subject relations’ – initial, active, creative side of relations (the agents themselves and the content of their activity, organization of people, people); 2. ‘Means of relations’ – activity (the conductors of influence on the entire environment and on itself as well); 3. ‘Object of relations’ – present reality existing independently from an individual (fragment of reality) (Khudyakova, 2017). This allows us suppose, that “content-rich skeleton” and conceptual basis of any academic research will be formed on all the three basic epistemological categories mentioned above. It can be imagined as the generalized connections – Subject – Means – Object. Therefore, the more lexically and stylistically correct, content-rich, coherently and organically good the formed terms of these categories will be, the better we can evaluate methodological logic, content gracefulness and meaningfulness of a research. It should be noted, that we will call these terms as ‘the key terms’ in this research. The characteristics and ways of formulating ‘the key terms’ will be explained later, and now there are some critical comments to the approximate scheme of coherence between the categories mentioned above and the terms of sphere of physical culture, which is seen as traditional and represented in the majority of study guides for research activity (Table 1).
It should be noted that, as a rule, study guides lack classificatory basis, which is presented in the first column of the Table.  That is why, due to the lack of specification and circumstantiation of the presented hierarchy of definitions, students and many research advisors face the number of semantic difficulties. As part of solving the second task - the content analysis we carried out - the most common mistakes and difficulties in compiling the methodological apparatus of the research were identified and systematized. Let us give a brief overview of them. The first difficulty: ‘following the idea that the whole process can be seen as the object (for instance, the process of physical education of junior schoolchildren), why is it considered to be a mistake to study the contingent as an object (i.e. schoolchildren themselves)?’. The reason for this question lies in the fact, that there is no explanation of logical coherence between the terms. Namely: all three terms have the same level of generalization in the structure of philosophical level of relations between terms, and, according to  such methodological characteristics  as ‘object – subject (theme) – aim (tasks) – hypothesis etc.’, the Object correlates with the characteristics mentioned as the umbrella term of specific concepts (absorbs them, correlates as a  dominant term) (Fig.1). The next question arises: ‘how and where, in the term apparatus of research, can we reflect the contingent investigated and its particulars, and on what level of generalization (specification) of terms?’ (For instance, will it be ‘students, elementary schoolchildren’ or ‘7-8 years old boys with a low fitness level?’). The reason for this difficulty is the same – lack of understanding of ‘the mechanism’ of logical cohesion of the key concepts. The next group of difficulties has the same nature, for instance: how to formulate and reflect the characteristics of subject of action; how to specify and where to present the substantive aspects of developed means, etc. As well as the other researchers, we noticed the ambiguity and the complexity in succession of formation of methodological characteristics and conceptual definitions (Sherbak, 2016).
Table 1 - Scheme of the semantic correlation of general scientific categories with the concepts of the sphere of physical culture
	Methodological levels
	Categories and terms

	Philosophical
(general scientific) level
	Subject 
(individual, social)
	Means 
(cognition method and methods of transformation)
	Object 
(environment and individuals themselves)

	Specific-scientific (technological) level
	Teacher (teacher of physical culture), 
Researcher, Academic society, sport organization, etc.
	Methods  (methods of physical culture training), research methods, management methods, etc.
	Pedagogical phenomena and processes, 
Student contingent, etc.



Source: Compiled by the authors.

In accordance with the problems mentioned above, we propose ‘the Scheme of the sequence of selection, formulation and use of key research terms for building the methodological apparatus of coursework and graduate qualification works of bachelors of the ‘Physical culture teaching’ for the discussion. Let us recall that this Scheme in its foundation is a priori based on the traditional three-term model of scientific cognition (Subject ↔ Activity ↔ Object) and, taking into account the laws of logic, the Scheme is specified with the conceptual aspects of scientific and methodological activity in the field of physical culture.
We should start with the sequence of the formation of the conceptual apparatus. First of all, it is necessary to understand (comprehend) and give working formulations of key concepts corresponding to a specific scientific (technological) level of generalization, i.e. it is optimal to concretize their content proceeding. For example, to define the key concepts  from the specifics of the conceptual field of the Physical education process. This requires answering three questions: 1) who specifically will be the object of the impact (or research), which means it is necessary to determine the studied contingent – ‘object’ in the narrow sense (Figure 1); 2) how to carry out this impact or research, that is, to designate a ‘means’ (method, method of exposure); 3) what will change under your influence, what feature will you investigate in the selected contingent, namely, what you, as a ‘subject’, intend to transform into those involved, what quality. Next, we need to draw up a table and categorize these concepts. For example, the research interest is focused on the issue of ‘developing flexibility in older students’. Now this idea (thematic area) needs to be decomposed into the three key concepts in the form of an answer to the questions given above (Table 2).
Table 2. An example of filling out the selection table and formulating key research concepts (compiled by the authors)
	
Categories of specific scientific (technological level)
	Subject
answers the question - what is the impact directed to / what qualities and properties the subject intends to transform in the object 
	Means
answers the question - how is this impact carried out / how is the transformation of properties and qualities in the object
	Object (in the narrow sense)
answers the question to whom the impact will be directed / what features of the one who will be transformed

	Key terms
	Development of joint mobility
	Developed set of applied exercises
	14-15 years old boys



Source: Compiled by the authors.

This example shows that the ‘subject’ from the abstract form of the carrier of activity, the initiator of the activity is transformed into the concrete content of this activity, expressed in the intention of ‘development’, namely, ‘mobility in the joints’. It immediately becomes obvious that the abstract category of the ‘object’ (contingent) is filled with concrete content and narrows down to the concept of ‘14-15 years old boys’. We carried out a similar logical operation in relation to the category of ‘means’ and concretized it to the concept of ‘a developed set of applied exercises’. Thus, we received a basic semantic composition, consisting of ‘key concepts’ which, then, we used to formulate all methodological characteristics, with the exception of ‘OBJECT in the broad sense’. Explanations on this matter are given below, in the comment section of the diagram (Fig. 1.). It is important to note the two prerequisites for the further use of the key concepts. First, the concepts formulated should not change in volume and content, and in most components, parts and sections of the work ‘sound’ syntactically the same, with the exception of cases with the addition of prepositions and endings; second, all the three key concepts should be formulated only in conjunction (subject-means-object) with the possibility of adding additional parts of speech, depending on the context of the formulation of methodological characteristics. This is how it looks, using the example of the Subject and Objectives of the study.
Subject of research: 
- Influence of  Developed set of applied exercises (means)
on Development of joint mobility (subject)
among  14-15 years old boys (object)
Aim of research:
- substantiate the features of influence of Developed set of applied exercises (means) on Development of joint mobility (subject) among 14-15 years old boys (object)
By adding the corresponding parts of speech as semantic bundles to the existing key concepts, we get consistent methodological characteristics. The hypothesis, tasks and other components of the methodology are formulated in the same way (except ‘object-in-a-broad-sense’. Also, the research topic may slightly change in the direction of ‘euphony’).
Now it comes the turn of the formulation of the OBJECT of research (in the broad sense). We already know that the definition of ‘object’ of research can exist at the level of philosophical (general scientific) methodology and, in this case, the scope of the concept ‘Object of research’ increases (expands) to the content of the ‘process’, incorporating subordinate categories into its scope: ‘subject as a carrier of influence’, ‘means of influence’ and  ‘object - the contingent on which the influence is directed’, referring already to the level of specific scientific (technological) methodology (Fig. 1).
We propose to introduce the following semantic connotations for the ‘object’ (third column) for the convenience of understanding the hierarchy and logical correlation of categories, as well as the application of this scheme for practical tasks of building the methodology of scientific research (in a situation of methodological assistance to students):
- ‘OBJECT in the broad sense’ - an object as a process consisting of a dynamic set, transforming (research) activity, developed (used) means and the influence of these means on the properties and characteristics of those involved (contingent);
- ‘OBJECT in the narrow sense’ - an object as a contingent (demographic, gender, psychophysical, etc. features).
It is necessary to note that it is enough to generalize the entire set mentioned above through the name of the pedagogical process and the ‘broad’ definition of the contingent (in our case, for example, it will be ‘Physical education of schoolchildren’) to formulate the OBJECT (in a broad sense).
Methodological levels
Categories
Cognitive connotations
Philosophical
(general scientific) level 
Specific-scientific (technological) level
In a broad sense
In a narrow sense
Subject 
(teacher, coach, etc.) 

Means 
(physical training, etc.) 

Object
(students, sportsmen, etc.) 

Research intention and action
WHAT, specifically, is the impact directed to (what quality in the contingent)
Developed and applied means of influence
BY WHAT MEANS
The subject will influence the contingent (to change the selected quality)
Study contingent
WHO is the subject's influence directed at (physically, mental age, sex, etc.)
Research object
Subject,
Doer
Means,
Instruments of activity
Object,
World, process

















Fig. 1 Scheme of the relationship between ‘Object’ as a category of the general scientific level with ‘subject’, ‘means’ and ‘object’ as categories of a specific scientific level of methodology (compiled by the authors). Source: Compiled by the authors.

Further, the question arises, if the Research Object covers other areas of activity, related to the field of physical culture, for example, sports training, management, physical recreation, adaptive physical culture or research activity as such? Next, how will the key concepts be formulated and correlated with each other? For this, we have developed the so-called ‘Diversification model of the conceptual components of research’ which allows to streamline the various aspects of the subject, means and object (in a narrow sense) with respect to the specifics of types of physical culture, on the one hand, and on the other hand, it allows to explicate the multidimensionality of theme-forming ‘plots’, with the possibility of a clear understanding of the ‘gradient’ expression of certain parameters of the investigated aspects. For example,  to shift the ‘research array’ to the substantive aspects of one of the components of the link (subject-means-object) at the choice of the researcher.

4 Discussion
[bookmark: _Hlk63780596]As for the discussion, we should say that the research material presented in the article is being submitted to the publication environment for the first time. That is the reason why we do not yet have sufficient resources for a critical ‘discussion’ of the results obtained. However, during the analysis of literary sources and ‘live’ communication with representatives of the scientific and pedagogical community, the discussion directions on the problem of the quality of the methodological apparatus and the conceptual base of scientific and applied research of university students became clear. In particular, the following question is under discussion: ‘If the research object covers other areas of activity related to the sphere of physical culture, for example, sports training, management, physical recreation, adaptive physical culture or research activity as such, how will the key concepts be formulated and correlated with each other?’. For this, we are currently developing the so-called ‘Diversification model of conceptual components of research’, which allows, on the one hand, to streamline various aspects of the subject, means and object (in a narrow sense) relative to the specificity of types of physical culture. On the other hand, it allows explicating the multidimensionality of the topic-forming ‘plots’ with the possibility of a clear understanding of the ‘gradient’ expression of certain parameters of the investigated aspects. For example, to shift the ‘research array’ to the substantive aspects of one of the components of the link (subject-means-object) at the choice of the researcher. However, taking into account the limited scope of the publication, the detailed content and characteristics of the aforementioned development will be presented in the following works.
5 [bookmark: 4_Conclusions]Conclusion
[bookmark: _Hlk63780616] We present the following conclusions as final generalizations for solving the assigned tasks.
As a result of the analysis of scientific and methodological literature, a range of problems, related to the process of constructing methodological components (characteristics) and the meaningful and semantic consistency of the conceptual apparatus of students' research works, was identified. We see insufficient specification and detailing, the hierarchy of methodological definitions in modern textbooks on the research activities of university students as the reason for that. Because of this, graduates and many scientific advisers have a number of semantic errors and difficulties in formulating methodological characteristics in term papers and graduation papers.
Content analysis made it possible to identify, systematize and substantiate the most common difficulties. Namely: there are errors in logical consistency when formulating the object of research with other methodological characteristics (subject, purpose, objectives, etc.). They also include difficulties associated with the following questions: how to reflect the studied contingent and its features in the conceptual apparatus of the research; how to formulate the research intentions and actions of the subject; and at what level of generalization should we provide experimental means? The reason for these difficulties must be recognized as insufficient definitive elaboration of the so-called ‘key concepts’, which are the basis for this stage of the study.
We developed a sequence scheme for the selection, formulation and use of key research concepts to build a methodological apparatus in the course and final qualification works of students, as part of solving the third problem.
Thus, the novelty of the study consists, on the one hand, of identifying the features of errors and difficulties associated with the formulation of methodological characteristics of the study, on the other hand, of the introduction of new scientific and methodological knowledge about the rules for the formulation of ‘key concepts’ relative to the three-term matrix of subject-objective relations. It also includes the development of the Scheme that allows agreeing on the formulation of the subject, purpose and other methodological components of the study. We obtained knowledge of the way of understanding the relationship between the category of the object of research as a process (in a broad sense) and the object as an investigated contingent (in a narrow sense).
The practical significance of the research lies in the possibility of developing and applying methodological support based on the developed Scheme. The support includes a detailed algorithm for the sequence and content of constructing the methodological apparatus of coursework and final qualification works of bachelors majoring in ‘Physical Culture’.
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