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APPLICATION OF ICT FOR EXPERT ASSESSMENT OF LATENT VARIABLES IN
PSYCHOLOGICAL AND PEDAGOGICAL RESEARCH

Abstract. The article analyzes the approaches to the study of latent variables in psychological and
pedagogical research. The study confirms that some competences and personal qualities belong to the
latent constructs (tolerance, readiness for life-long learning, value orientations, etc.) that are difficult to
measure. To make their assessment more accurate and reliable, the expert evaluation method with ICT
support is suggested providing for the involvement of a greater number of experts in the assessment
process. The pedagogical expertise, covering a set of procedures necessary for getting collective expert
opinion or assessment of a pedagogical object, phenomenon or process, is considered as the core of the
expert evaluation method. The developed ICT assessment support for latent variables evaluation is
oriented at the three-level classification of competences. It provides for determining the level of
development of social-personal, general-scientific, instrumental, general-professional and specialized-
professional competences (the first level of classification) and their constituent structural parts (the
second level of classification) as well as the level of acquired knowledge, skills, values and personal
qualities (the third level of classification). The developed ICT assessment tool includes the data
concerning the Author (Developer), Experts, Expert Assessment, the indices obtained as a result of the
analysis of Expert Assessment (Coefficients). Experts are expected to assess the significance of smaller
structural units correlating them with the larger ones. Initially, the development level of every individual
competence in correlation with the social and professional competence is assessed in percentage; the
acquisition of social and professional competence is taken as 100%. Then the significance index of the
competences that are the structural parts of every given competence is determined; the significance index
of competence structural parts in reference to the relevant competence is assessed.

Keywords: latent variables; classification of competences; expert evaluation method; ICT assessment.

1. INTRODUCTION

Problem formulation. The change of the educational paradigm and the focus on the
implementation of the competence-based approach in educational practice, stipulated by the
adoption of the National Qualifications Framework [1], the Laws of Ukraine «On Education» [2]
and «On Higher Education» [3], the Methodological Recommendations for the Development of the
Framework of Vocationally Oriented Standards for Higher Education (Competence Approach)
worked out by the Institute of Innovative Technologies and Education Content Modernization of the
Ministry of Education and Science of Ukraine [4], set the task of determining the approaches and
methods for the diagnostic assessment of competences developed in students. Thus, there is an
evident need for the diagnostic tools ensuring assessment of competence development level.
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According to the Law «On Higher Education» (25.07.2018) competence is «a dynamic
combination of knowledge and practical skills, ways of thinking, professional, ideological and civic
qualities, moral and ethical values, that determines the ability of a person to successfully carry out
professional and further learning activities and is the result achieved at a certain level of higher
education» [3]. The Law «On Education» defines competence as «a dynamic combination of
knowledge, skills, habits, ways of thinking, views, values and other personal qualities, that
determines the ability of a person to successfully socialize, carry out professional and/or further
learning» [2]. The definition given in the National Qualifications Framework is similar and points
out that «competence is the ability of a person to perform a certain type of activity, manifested
through knowledge, understanding, skills, values and other personal qualities» [1].

The study of scholarly works devoted to the analysis of competences (N. Bibik [5],
V. Gryniova [6], etc.) has shown that competences and their structural elements refer to latent
variables. However, some of them are measurable with a great degree of accuracy (knowledge,
skills), while others are more difficult to measure.

As competences function as complex formations, a lot of aspects have to be considered during
their development level assessment. It has to be done quickly and a large amount of information has
to be processed and analysed. Nowadays ICT becomes an effective tool for the competence
development assessment procedures. On the one hand, it provides for covering all structural
components of any competence under examination. On the other hand, a lot of members of the
teaching staff (teachers of different subjects) may be engaged in the assessment procedure, which
makes the competence development assessment results more reliable and fair. Besides, it allows for
the effective application of the method of expert assessment that adds to the accuracy of the
assessment results.

We believe that the use of the developed ICT support materials for the evaluation of the latent
variables and the method of processing the diagnostic assessment results (questionnaires,
interviews, expert surveys, etc.) will facilitate the accuracy of competence development assessment.

Analysis of recent research and publications. The adjective «latent» (in Latin — latens)
means something that is present but hidden and is not noticeable [7]. Nowadays, the theory of
measuring latent variables is increasingly referred to in pedagogical research and other social
systems (G. Bond Trevor [8], O. Maslak [9], B. Wright [10], etc.). From the very beginning of the
development of the theory of measurement of latent variables, a great deal of attention has been
paid to the study of measurement accuracy (G. Batygin [11], K. Bollen [12], G. Rasch [13]).

Ukrainian scholars have researched different aspects of competence assessment. For example,
in order to assess the quality of teaching Y. Rashkevich considers the issues of the definition of
competences and learning outcomes on the basis of questioning students and graduates [14];
L. Ognnovchuk highlights the issues of students’ academic achievement assessment at the
institutions of higher education applying the competence-based approach, generalization of the
existing practical experience and development of a mathematical model for measuring the level of
competence formation [15]; O. Shcherbina has developed some new tools for the assessment of
competences in the Moodle system [16]; V. Troyanovskaya substantiates the results of adaptive
testing as an alternative method of control and assessment of students' competences [17];
V. Soloshchenko presents a comparative analysis of the criteria for assessing the foreign language
competence of foreign students at various examinations in Germany [18].

V. Avanesov [19] emphasizes the need for the scientific approach to the study of latent
variables. The scholar differentiates between 2 terms: «latent quality» and «latent variable». «Latent
quality is a concept, it is not a variable phenomenon. Qualities are inherent in people; constructs
exist in the minds of researchers ...» [20]. K. Bollen [12] distinguishes between informal and formal
types of latent variables. The hypothetical variables that arise in the mind of a researcher are
referred to the informal type. They are not observable and therefore are not measured. The search
for such variables is carried out using exploratory mathematical methods (exploratory factor
analysis, cluster analysis, multidimensional scaling, etc.), that are used to reduce the number of
observed features and their classification. The hidden variables of the formal type serve to establish
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a correlation connection between the observed variables. A hidden variable does not manifest itself
until the observed phenomena begin to interact. The given aspect provides for the probability nature
of manifestations of latent variables.

G. Batygin writes that «latent variables have an infinite number of manifestations, each of
which is characterized by a different level of relevance — the degree of meaning closeness to a given
latent variable. Therefore, the researcher is forced to choose from the explicit variables those that
are most relevant» [11, c. 54]. On the basis of analysis of the issues of latent variables measurement
and the reasons for their measurement G. Batygin distinguishes three specific features: a) latent
variables do not manifest themselves directly, therefore, they can be artificially constructed by
means of using collective notions for non-existent items; b) the nature of differentiation between the
explicit and latent features is conditional and relative, since in the course of a detailed study any
explicit variable may turn out to be latent, and the latent variable becomes explicit only in case of
an operational interpretation; c) explicit variables do not exist separately, they reflect the deepest
inner phenomena [11].

Despite the absence of the scholarly agreed theoretical justification of the notion of «latent
variable», R. Ostapenko [21] suggests the classification of latent variables emphasizing their
different aspects:

1. The difference between latent variables depends on the type of empirical perception of the
phenomena. For example, the methods of factor analysis are divided into exploratory (investigative)
and confirmatory. During the investigative factor analysis, a researcher does not know how many
factors need to be extracted from the original data. To find out the number of factors, either formal
(Kaiser criterion, etc.) or informal criteria, based on the principle of clear interpretation (Occam’s
razor), are used. Performing the confirmatory factor analysis, an investigator seeks to confirm the
hypothesis of a latent variable or structure.

2. It is necessary to distinguish between latent variables that are determinant (the cause of
something) or determined (the consequence of something). For example, in Structural Simulation
(SEM) «in causal pairs, dependent and independent variables are manifested as both latent and
observed variables in different combinations. Thus, both latent and observed variables can be
determined by latent and observed variables. It is also possible that a determined variable, in turn,
can determine some third variable» [22, p.131].

3. Latent variables are also classified as metric or nonmetric. In the classical factor analysis
(Ch. Spirman) the latent and observed variables are referred to a metric type (the correlation scale
and interval scale). According to the theory of pedagogical measurement, the observed variables
belong to a nonmetric type (the correlation scale and interval scale). In the cluster analysis the latent
and observed variables are referred to a nonmetric type.

4. Latent variables may vary in the degree of data «explanation». Various elements such as the
size of the sample under study, the existence of missed data, the number of indicators and their
correlation, etc. affect this aspect.

In Psychology, L. Vygotsky’s concept of the zone of proximal development gives insight into
latency. The zone of actual development comprises existing knowledge and skills, while the zone of
proximal development is represented by latent knowledge that is not explicit and visible (for
example, when solving mathematical problems). But if those tested are given additional, guiding
questions, then their existing but functioning as latent knowledge turns out to be explicit.

In scholarly works on the accuracy of measuring latent variables in education (on the basis of
G. Rasch model), the learners’ knowledge and skills as well as their development level are
considered to be latent. Scholars T. Anisimova, A. Davletova, A. Zhamalova, O. Maslak, S. Osipov
define and analyse «success-oriented motivation», «tolerance», etc. as latent variables [23], [24]. To
measure such latent variables they use the method of simulation modeling and the method of linear
scale [23], [24].

The method of modeling is used to determine professional activity focused on competences.
A lot of competence models have been implemented in the European institutions of higher
education. The International Department for Standardization of teaching, achievements and
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education suggests considering such competence elements as acquired knowledge, skills, habits and
learning achievements as those that are measurable [25, p. 20]. Having analysed the works of
T. Anisimova, A. Davletova, A. Zhamalova, O. Maslak, S. Osipov, we refer such competences as
positive attitude to other cultures, ethical obligations, striving for quality (Tuning Programme) [14],
tolerance, ecological literacy, etc. (the Methodological Recommendations for the Development of
the Framework of Vocationally Oriented Standards for Higher Education (Competence Approach)
of the Institute of Innovative Technologies and Education Content Modernization of the Ministry of
Education and Science of Ukraine) [4] to the latent variables. According to R. Ostapenko
classification they may function as both determining and determined (for example, the latent
competence of «lifelong learning» can be determined by such explicit variable as motivation to
success). Besides, according to the theory of pedagogical measurement the explicit variables refer
to the nonmetric type.

We believe that in order to ensure and increase the level of objectivity of the assessment of
latent variables in psychological and pedagogical research the expert evaluation method with ICT
support is worth using. The analysis of scholarly works and our experience in competence
development assessment proves that the expert evaluation method provides for accuracy and
reliability of evaluation results.

The method of expert evaluation is one of the most important methods of diagnostic
assessment. It provides for carrying out a quantitative or qualitative assessment of competence
formation, as well as for measuring other qualities inherent to students and for reducing the
subjective component in the process of assessment. The methods of expert evaluation currently used
in Pedagogy are quite varied. A lot of scholars have devoted their works to their study and analysis
(N. Borytko [26], O. Mikhailychev [27], S. Shyshov [28]).

The basis of the method of expert evaluation is pedagogical examination, which includes a set
of procedures necessary for obtaining a collective expert opinion or assessment of the pedagogical
object, phenomenon or process. Typically, highly qualified teachers, scholars and managers are
involved in evaluating the results.

Various types of the method of expert evaluation are applied: the method of expert collective
assessment (the commission method, the method of «pedagogical consultation», the method of
group expert evaluation (the Delphi method), etc.). Individual expert assessments and opinions can
be obtained by questioning, interviewing or during conversations. The method of expert evaluation
is effective for the development of didactic tests on different subjects, for the examination of the
educational programme and its structural topics and sections, etc. Besides, it provides an important
tool for determining the development level of students’ latent competences that are difficult to
quantify.

The use of the method of expert evaluation aimed at the diagnostic assessment of student’s
competence development involves meeting the following requirements:

— well-defined and unambiguous definition of the purpose, subject and field of application of
the methodology with the obligatory instructions as for the qualifications of experts and
their number;

— preliminary check of experts’ readiness to follow the instructions;

— the possibility of re-examining the assessment results by means of documenting
(recording) the intermediate stage results and their processing [26].

Unresolved aspects of the problem. The analysis of scientific research, dealing with the
issues of determining the accuracy level of education results (V. Bespalko [29], M. Yevtuch [30],
O. Maiorov [31], E. Mikhailychev [27], etc.) allows us to come to the conclusion that they cover:

— knowledge, skills, habits, development of general and special professional skills;

— the indicators of one’s personal development (the level of development of personality’s
intellectual, emotional, volitional, motivational aspects, cognitive and other interests and
needs, the development of a stable motivation for learning, creativity, as well as moral,
aesthetic, physical, environmental development characteristics);

— students’ individual characteristics (temperament, the mode of acquisition of the
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educational material, memory type, etc.).

The problem of assessment of the level of competence development in a graduate is being
analysed in psychological and pedagogical research, however it has not been solved yet. The
difficulty is directly attributed to the fact that a number of students’ competences and personal
qualities refer to the latent constructs (tolerance, readiness for lifelong learning, value orientations,
etc.). Thus, there is a need for the development of assessment methods, techniques and materials,
including the ICT assessment tools, ensuring reliability and accuracy of the assessment procedures.
Besides, there is an evident lack of ICT-based assessment support oriented at the evaluation of
latent variables and providing for the application of the method of expert evaluation.

The present-day transformations in higher education, new educational realities make scholars
realise the shortcomings of traditional methods and procedures of control and assessment (oral
exams as the main and often the only tool of control), their insufficiency and inconsistency with the
requirements of the time:

— the competitiveness in the employment market has increased the importance of diagnostic
assessment and evaluation procedures, allowing for determining not only the level of
acquired abstract theoretical knowledge, but also the level of development of graduates’
professionally-oriented practical skills (competences);

— the development of new information technologies, in particular of Internet technologies,
has facilitated an easy access to ready-made answers to exam and test control data, to
course papers and theses, which influences the reliability of learning results;

— some inertia in introducing new technological procedures for diagnostic assessment and
evaluation (computer testing or computer-based coordination of independent expert
evaluations) is the result of still existing poor technical equipment of the institutions of
higher education (lack of computers) or poor computer literacy of the teaching staff, etc.

The purpose of the article is to propose an ICT-based tool for expert evaluation of students’
competence development focused on the assessment of competence latent variables.

2. RESEARCH RESULTS

The development and application of ICT support materials for determining the development
level of competences as latent variables was oriented at the three-level classification (from the Latin
«classis» — the category and «facere» — to do) of competences suggested by O. Matvieieva [32],
focusing on the understanding of classification as «a specific case of applying the logical operation
of the distribution of the concept content, which represents some complex of meaningful
distributions (the distribution of certain classes of material or non-material objects, their types, the
distribution of those types, etc.)» [7, c. 348]. The given classification of competences is based on
the definition of the term «competence» given in the National Framework of Qualifications [1], the
Laws of Ukraine «On Education» [2] and «On Higher Education» [3], the Methodological
Recommendations for the Development of the Framework of Vocationally Oriented Standards for
Higher Education (Competence Approach) worked out by the Institute of Innovative Technologies
and Education Content Modernization of the Ministry of Education and Science of Ukraine [4], in
the studies of Ukrainian and foreign scholars (N. Bibik [5], V. Gryniova [6], O. Kuznetsova [33],
O. Matvieieva [32]).

According to the Methodological Recommendations for the Development of the Framework
of Vocationally Oriented Standards for Higher Education (Competence Approach) worked out by
the Institute of Innovative Technologies and Education Content Modernization of the Ministry of
Education and Science of Ukraine, the quality of training of a graduate is determined by the
developed level of competences: social and personal (SPC), general scientific (GSC), instrumental
(IC) and professional competences (general-professional — GPC, specialized-professional — SPC).
Similar social-personal, general scientific and instrumental competences are formulated for
graduates of different specialities, whereas professional competencies are determined according to
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the students’ speciality and educational qualification level. The analysis of instrumental and general
scientific competences provides for the conclusion that their acquisition is aimed at obtaining a
system of knowledge and skills in the relevant disciplines or groups of disciplines. They are easier
to be assessed with high degree of accuracy. However, social-personal competences characterize a
student as a person and a subject of professional activity and function as latent variables.

The social-personal competences encompass: understanding and assimilation of ethical norms
of behavior in relation to other people and environment (the principles of bioethics); understanding
of the need for and observance of healthy lifestyle standards; readiness for lifelong learning; ability
to criticize and being self-critical; being creative, ability to think systematically; adaptability and
sociability; persistence in achieving the goal; being responsible for the quality of the work done;
tolerance; ecological literacy [4]. The development of these competencies testifies to students’
acquisition of the system of knowledge about the social reality and their «self», their understanding
of the modern world and their place in it, the system of social and interaction skills, the behavior
patterns in typical situations that allow a person to adapt adequately and quickly and make the right
decisions. Consequently, the social-personal competences of a specialist in any field of knowledge
are aimed at ensuring their standard of living, interaction with other people, readiness for constant
professional development and successful creative self-realization. At the same time, they function
as latent variables, and to assess and evaluate the level of their development objectively certain
pedagogical assessment tools with ICT support have to be worked out.

In accordance with the provisions of formal logic, the term «competence» is an integrated
term reflecting the manifestations of a variety of subject’s characteristics. By content competences
are abstract concepts. Depending on the content and scope of these concepts, they are divided into
two categories: comparable and incomparable. The terms «competence» (countable, being
developed) and «competence» (uncountable, developed and existing) are comparable, since they
reflect the phenomena relevant to the same life/professional sphere and share common
characteristics (concerning both quality and quantity aspects). They are also compatible, since they
are characterized by common content and quantity features [34, p. 45].

As the quality of education of a graduate is determined in terms of the level of development of
his/her social-professional competence, consisting of social and personal, general scientific,
instrumental, professional competences and their components, the assessment methods and tools
have to focus on the techniques ensuring high level accuracy of measuring every structural element
of a given competence.

We have developed the ICT assessment tool focused on competences to be acquired by
graduates. The developed ICT assessment procedures are oriented at the classification of
competences based on the following assertions: 1)competence presupposes acquisition of
generalized comprehensive knowledge, skills and habits that ensure the future specialist’s readiness
to define and solve complex non-standard professional tasks and allows a person to reveal his/her
value-related attitude to the profession and demonstrate his/her professionally-oriented personal
qualities; 2) structurally, the term «competence» is understood as a summation of competences
(sub-competences) in certain areas; 3) structural elements of every competence are knowledge,
skills and habits, manifested in students’ results in learning, as well as developed value-based
attitudes and personal qualities; 4) competencies can be differentiated as general, developed while
studying different curriculum modules or disciplines, and specific, developed while doing only one
curriculum module or discipline. For example, the competence of being able to communicate in the
native language in written and oral form (C1-1) is a general one, developed while studying different
disciplines, and is characterized by its own structure. Specialized-professional competences refer to
specific ones, since their development takes place during studying separate professionally-oriented
curriculum disciplines; 5) the competences that are developed in students during their study of
curriculum disciplines are «the basic» ones, the competences, the acquisition of which is not
directly relevant to the curriculum content, are «the accompanying» ones; social-personal and
instrumental competences refer to this group; 6) each competence is characterized by its own
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specific development level — the level of development of knowledge, skills, values and personal
qualities, determined at different stages of the educational process (exams, tests, modular control).

Every competence is viewed as consisting of such structural elements as knowledge, skills,
habits, value orientations and personal qualities. Thus, we can define them as being structurally
similar but varying in terms of their content. Knowledge and skills as the structural components of a
competence can be assessed with a high level of accuracy. This fact is confirmed by the scholarly
articles of V. Avanesov [19], V.Bespalko [29], M. Yevtuch [30], O.Maiorov [31],
Ye. Mihaylychev [27] and others. However, objective assessment of such latent variables as value
orientations and personal qualities is more complicated. In this case the engagement of a bigger
number of experts in the assessment procedures and analysis of their expert opinions might provide
more reliable evaluation results of the level of competence development in students.

To carry out the expert evaluation of the system of competencies under study, ICT support
materials have been developed, providing for the involvement of experts who are specialists in
different curriculum disciplines. The experts involved in the diagnostic procedures are expected to
be highly skilled, competent, unbiased and they have to realise the significance and responsibility of
their activities. Particular attention has been paid to competence assessment checklist, based on the
classification of competences suggested by O.Matvieieva [32].

The experts involved in the diagnostic procedures are expected to be highly skilled,
competent, unbiased and they have to realise the significance and responsibility of their activities.

The developed survey database contains information about the Author (Developer), the
Experts, the Expert Assessment, as well as the indices obtained as a result of the analysis of Expert
Assessment (Coefficients).

To administer processing and assessment of the results, a user database, providing for the
distribution of rights and functions and ensuring protection from unauthorized changes, has been
created. The registration process, being administered by the moderator, allows the Experts to get
access to the programme data.

The programme block is designed to fill in the hierarchically structured database and find out
significance coefficients of latent properties of the investigated object.

Project database structure.

The project database consists of the following blocks:

1. The «User» block, containing the data about registered users and their access levels
(Developer, Expert, User).

2. The «Competence structural components» block is compiled by the Developer and
contains the list of competences for assessment. Besides, the block contains the information on the
number of experts who have completed the questionnaire and results of the processed data.

3. The «Expert Assessment» block is filled in by an Expert and contains the marks given by
that Expert during the diagnostic procedure. Experts assess the significance of smaller structural
units correlating them with the larger ones. Initially, the development level of every individual
competence (SPC, GSC, IC, etc.) in correlation with the social and professional competence is
assessed in percentage, the acquisition of social and professional competence is taken as 100%.
Then the significance index of the competences that are the structural parts of the given competence
is determined and the significance of competence structural parts in reference to the relevant
competence is assessed. The average arithmetical index of the Experts’ assessment results is
determined and then the final Expert assessment form is displayed.

4. The «Main» block combines all assessment block data for further processing and use.

The structural elements are presented hierarchically, having the three-level structure, the
example is given in Figure 1. Indexing of structural elements by converting «the Structure Level»
and «the Level Component Number» into the identifier line of «the X.X.X.X.X» type where X
denotes the position in the levels.
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I— 1.1.3.1 I— 1.2.2.1 I— 1.3.1.1

Fig.1. The structure of competence assessment list for experts

The software unit contains four screen forms. Figure 2 shows the screen format of the
authorization form, allowing for logging in and registration.

Fig. 2. The authorization form

Depending on the user rights the access is offered in three modes: Developer, Expert and
User. Figure 3 shows the structure form of the latent properties of the object studied.

Only the Developer has access to this form.

The choice of the required line of the list of latent properties of the object studied is carried
out with the use of the «up» and «down» arrows, the «+» button adds a line to the corresponding
part, the «x» sign removes the selected line from the area. In case of any change in the group list,
the lists of the subgroup data and properties also change. The subgroup selection causes the change
of the list of properties displayed, showing the list of properties of the corresponding subgroup.
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Fig. 3. The structure form of the latent properties of the object studied

Figure 4 shows the form for filling in the significance coefficients of the latent properties of
the object studied.

Expert assessmen

Fig. 4. The form for filling in the significance coefficients of the latent properties of the object
studied

The Developer and an Expert have access to this form.

The selection of the required element is carried out with the use of the «up» and «down»
arrows. The significance coefficient is marked against every structural element; the data concerning
the significance coefficient of selected elements allowing for their correction are shown at the
bottom of the form.
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The calculating technique is based on the principle that the sum of the significance
coefficients in the group should be equal to 100. To ensure this, the sum of unrecorded significance
factors that are designated as «Other» is displayed at the bottom of the screen.

Figure 5 presents the form of significance coefficient processing.
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Fig. 5. The form of significance coefficient processing

This form is available to all users.

After the author of the project (Developer) has entered the form of the structured
questionnaire, the resource page offers the link to the questionnaire (the link allows to see who the
questionnaire has been developed by). By clicking on the link, the experts can start to fill in the
coefficients. After entering the coefficients, using the method of statistical analysis the data
processing procedure takes place, providing for getting average significance coefficient indicators.

3. CONCLUSIONS AND FURTHER RESEARCH

The official documents define the goals and quality of higher education in the state within the
framework of competence development. However, some competences and their structural elements
refer to latent structures and to measure their development, appropriate and reliable assessment
tools have to be worked out. The analysis of approaches to the definition and research of latent
variables in psychological and pedagogical research has shown that both Ukrainian and foreign
scholars devote their studies to working out measuring instruments for determining the development
level of these constructs. However, the assessment of the level of competence development in a
graduate is a problem that has not found an unambiguous solution in psychological and pedagogical
research yet.

Our study confirms that some competences and personal qualities belong to the latent
constructs (tolerance, readiness to life-long learning, value orientations, etc.) and teachers often face
difficulties evaluating them. To increase the level of their assessment objectivity the expert
evaluation method with ICT support is suggested providing for the involvement of a greater number
of experts in the assessment process. The proposed ICT assessment tool is oriented at the three-level
classification of competences and provides for determining the level of development of social-
personal, general-scientific, instrumental, general-professional and specialized-professional
competences (the first level of classification) and their constituent structural parts (the second level
of classification) as well as the level of acquired knowledge, skills, values and personal qualities
(the third level of classification).
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The proposed ICT assessment tool presents an effective means to: engage more experts in the
assessment procedures, make the evaluation data more reliable and unbiased, measure competence
development level, provide information on ongoing competence acquisition level, highlight the
constructs that require additional development and training, determine the level of competence
development at different stages of the process of learning.

The developed ICT assessment support includes the data concerning the Author (Developer),
Experts, Expert Assessment, the indices obtained as a result of the analysis of Expert Assessment
(Coefficients). The programme block is designed for filling in a hierarchically structured data basis
and processing of significance coefficients of competence latent variables.

The issues that are worth further study and research are the aspects of the accuracy of
measurement of graduates’ specific latent variables of competence development as well as working
out other diagnostic tools for the assessment of such latent variables as success-oriented motivation,
tolerance, the ability to think systematically, etc.
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AHoTamig. Y cTaTTi MpoaHaNi30BaHO IiJXOAM IO BU3HAYCHHS Ta IOCIIKCHHS JIATCHTHUX 3MIHHHX Yy
MICUXOJIOTO-TIEIArOTIYHKX mparisix. JJoBeIcHo, Mo AesKi KOMIETEHINT Ta SKOCTI 0COOMCTOCTI HAJICKATh JI0
JIATEHTHUX KOHCTPYKTIB (TOJCPAHTHICTh, 3MATHICTh 10 HABYAHHS BIPOJOBK JKHUTTS, I[IHHICHI OpieHTaIil
TOIIO), 1[0 TOTAHO MiAJAFTHCS KUTbKICHIH OIiHII. J{JIsI miqBUIEHHS PIBHSI 00 €KTUBHOCTI IX OLIHIOBAHHS
3aMpOTIOHOBAHO METOJ eKCIlepTHOoro oiiHtoBanHs 3 IKT-cympoBomom, 1o mepembadae 3amydeHHS
OUIBIIOl KiTBKOCTI ekcTiepTiB. OCHOBOIO €KCIIEPTHOTO METOMY € TearoriyHa eKCIepTr3a, sKa BKII0Yae
CYKYIIHICTh MPOLEAYpP, HEOOXITHUX I OJEPIKaHHS KOJIEKTHBHOI JyMKH a00 OI[iIHKH PO TeAaroriqHui
o0'exT, sBuIe abo mporiec. J{s omiHIOBaHHS JATCHTHUX 3MIHHHX 3alPOTIOHOBAHO 3aCTOCYBaHHS METOIY
ekcriepTHoro ominoBaHHsA 3 IKT-cympoBomom, 30pi€eHTOBaHMM Ha TpPHUPiBHEBY KiacudikaIlito
KOMIIETEHIII HI/KOMITIETEHTHOCTE. [Meprmii piBeHb CKJIAIalOTh: COLaJIbHO-0COONCTICHA,
3araJlHOHayKOBa, IHCTpYMEHTAJIbHA, 3arajbHOIpodeciiina, cneunianizoBaHo-npogeciiina
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KOMITETEHTHOCTI; JPYTHid piBeHb 00 €IHYy€ KOMIIETEHIIi, 0 BXOAATH O iX CKJIamy; TPETid piBEHBb
CTaHOBJIATH CKJIATHUKNA KOMIIETEHIIIH — 3HAHHS, YMiHHS, IIHHOCTi, 0cOOUCTICHI sikocTi. Po3pobnenwmii i
sanponionoBanuii IKT-cynposin Mictuth iHpopmariro mpo ABTopa (po3pobOHuka), ExcriepriB, OIiHKH
EkcriepTiB, 3Ha4eHHs, OTpUMaHi B pe3yibTaTi 00poOku oriHok ExcrnepriB (koedimienTtn). [lependaueno
oriHroBaHHs EkcriepTaMu 3HaYyIIoCTi OibIT APIOHUX CTPYKTYPHHUX OJHMHUIG MO0 O1bmuX. CroYaTKy
OIIHIOETBCS COPMOBAHICTh KOXKHOT OKpeMOi KOMIIETEHTHOCTI BIAMOBITHO 10 BCi€l COIiadbHO-
npodeciiiHol KOMIIETEHTHOCTI y BiJIICOTKaX, NMPUHMAaroYd COLiaibHO-NPO(deciiHy KOMIIETEHTHICTh 3a
100%, mOTiM OIIHIOETHCSI BArOMICTh KOMIICTCHIIIH, IO BXOAATH IO CKJIaQy MaHOi KOMIIETEHTHOCTI W

3HAYYIIICTh OKPEMHX CKIIAJHUKIB KOMIICTEHIH 100 BiAMOBIIHOT KOMIICTEHIIII.

Kiro4uoBi ciioBa: naTeHTHI 3MiHHI; Kiacudikaliss KOMICTEHIIIH; MEeTOJ ekcriepTHOro omiHtoBaHHs; [KT-

OLIIHIOBAHHSL.
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AHHOTanusi. B crartee mpoaHanmm3WpoOBaHBI MOAXOABI K OINPENEICHUIO M W3YYCHHIO JIATEHTHBIX
MEPEMEHHBIX B  IICHXOJOTO-TIEJarOTHUYECKUX  HCCICAOBAHMAX. YCTAHOBJIEHO, YTO HEKOTOpEIC
KOMIETEHIINM W KadecTBa JIMYHOCTH OTHOCATCA K JIATEHTHBIM KOHCTPYKTaM (TOJNEPaHTHOCTB,
CrocoOHOCTh K OOYYCHHUIO B TCUCHUE JKU3HHU, ICHHOCTHBIC OPUCHTAIMHM WM T.JA.) M IUIOXO IOJJAOTCS
KOJIMYECTBEHHO!N olleHKe. J[)si MOBBINICHNST YPOBHS OOBCKTUBHOCTH WX OLCHUBAHUS MPEUIOKEH METOJ
skcneptHoro orneHuBanus ¢ WKT- conpoBoxaeHHEeM, YTO MpEAnoiaracT MPHUBJICYCHUE OONBIICTO
KOJIMYECTBa dKCIepToB. OCHOBOM SKCIEPTHOI'O METOJA SIBJISETCS MEJarornyeckas dKCIepTH3a, KoTopas
BKITFOYAET COBOKYITHOCTh MPOIEIYpP, HEOOXOUMBIX IS MOMYyYCHHS KOJUICKTHBHOTO MHCHHUS WIIHA OIICHKH
0 TEaroru4ecKoM 00BEKTe, SBJICHUU WU mpolrecce. J[s OLEHKHU JTaTeHTHBIX MEPEMEHHBIX MPEI0KEHO
NpUMEHEeHHE MeToza 3KkcnepTHoro oneHuBaHug ¢ MKT- compoBoaeHHeM Ha OCHOBE TPEXypOBHEBOM
KIaCCU(UKAMA ~ KOMIIETCHITHI/KOMIIETeHTHOCTEH.  [IepBBIi  ypOBEHb  COCTAaBJISIOT:  COIMAIBHO-
JUYHOCTHAs, OOIIeHayJYHAas, HMHCTPYMEHTaJIbHas, oOmenpodeccHoHaabHas, CIeHHAIN3NPOBAHHO-
mpodecCHOHaIbHAsT KOMIICTEHTHOCTH; BTOPOH YpPOBEHb OOBEAMHSICT KOMIICTCHIIMH, BXOMAAININE B X
COCTaB; TPETUH YpPOBEHb OOBEAWHSET COCTABIAIONINEC KOMIIETCHIHMH (3HAHUS, yMEHHS, IICHHOCTH,
JMUYHOCTHBIC KauecTBa). [Ipemmoxxennoe WKT-compoBokaeHHE COACPKUT HHPOpManuio 00 ABTOpe
(pa3paboTurk); DKkcreprax; OICHKaX OKCIEPTOB; 3HAYCHUAX, MOIYYCHHBIX B pe3ysbraTe 00paboTKH
OIICHOK DJKcrepToB (kod(duimeHTs). [IpeaycMOTpeHO OlcHUBaHHE DKCIEPTAMH 3HAYAMOCTH Oojee
MEJIKHX CTPYKTYPHBIX CIUHHIl OTHOCHUTEIbHO Oonbmux. CHayasa OIEHUBAcTCS C(HOPMHUPOBAHHOCTH
KaXJI0¥M OTJCIIbHOM KOMIIETCHTHOCTH OTHOCUTEIBHO COIMAIbHO-NPO(ECCHOHAILHOW KOMIIETCHTHOCTH B
MpoLeHTax, npuHuMas nocyeaHio 3a 100%, 3aTem oLieHHBaeTCsl 3HAUUMOCTh KOMIETEHIIMM, BXOASIINX

B COCTaB Z[aHHOﬁ KOMIICTCHTHOCTH Y 3HAYMMOCTD OTACIIBHBIX COCTABJIAIOININX KOMIICTCHIINH.

KiroueBble ¢JI0Ba: JIATCHTHBIC IEPEMEHHBIC; KIACCH(UKAIUSA KOMICTCHIMI;, METOH 3KCIIEPTHOTO

onenuBanus; UKT-onenuBanue.
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